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Oconee' Cycle 23

Core Operatmg lelts Report -
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Oconee 1 Cycle 23

1.0 Error Adjusted Core Operatrng lerts

The Core Operatmg l.rmlts Report for 01023 has been prepared in accordance wxlh the reqwrements

- of TS5.6.5. The core operatlng limits within this report have been developed using NRC

approved methodology identified in references 1 through 11. The RPS protective flimits B
and maximum allowable setpornts are documented in references 12 through 14. These limits are valldated for
use in 01C23 by references 15 through 16. The' 01C23 analyses assume a de5|gn flow of 107.5% of

- 88,000 gpm per RCS pump, radial local peakrng (FAh) of 1.714, and axial peakmg factor (Fz) of 1.5,
" and an EOC (< 100 ppmB) Tavg reductron of up to 10°F‘provrded 4 RCPs are in operation and Tavg -

does not decrease below 569°F

- The etror ad;usted core operatrng llmlts included in section 1 of the report incorporate all necessary

uncertainties and margrns requrred for operatron of the 01 023 reload core

1.1 Fleterences

1. Nuclear Desrgn Methodology Usmg CASMO 7 I SIMULATE~3P DPC NE—1 004P-A Revision 0,
SER dated November 23, 1992

_2. Oconee Nuclear Station Reload Desrgn Methodology 1, DPC—NE 1002A Revrsron 1,

-SER dated October 1, 1985.

.3.-Oconee Nuclear Statron Fleload Desrgn Methodology, NFS 1001A Revrsron 5,

SER dated December 8, 2000

4. ONS Core Thermal Hydraullc Methodology Using VIPFlE-Ol ' DPC—NE—?.OOSP-A Revxslon 1,

SER dated June 23, 2000.

5. Thermal Hydraulic Statistical Core Design Mett vdology,' 'pPC4NE-2005P?A, Revision 2,

SER dated June 8 1999

6. Fuel Mechamcal Heload Analysrs Methodology Using TAC03 DPC NE—2008P-A

. "Revision 0, SER dated Apnl 3 1995

7 UFSAR Chapter 15 Transrent Analysts Methodol gy, DPC NE-3005-PA, Revision 2,

. SER dated September 24, 2003.

7 8. DPC-NE-SOOOP-A, Thermal Hydrauhc Tran51ent Analysls Methodology, Hev 3,

SER dated September 24, 2003

9. BAW- 10192-PA BWNT LOCA BWNT S C of Coolant Accldent Evaluatron Model tor
Once-Through Steam Generator Plants.’SER d ted February 18, 1997 .

10. BAW-10164P-A, Flev 4 'RELAPSMODZ-B&W - Aandvanced Computer Program for Light Water
Fleactor LOCA and Non-LOCA Transrent Analysis*, SER dated Apnl 9 2002

11. BAW 10227-PA, Evaluatlon of Advanced ‘Claddi g ‘nd Structural Matenal (MS) in PWR Reactor Fuel,

SER dated February 4 2000

12 RPS RCS Pressure & Ternperature Tnp Function Uncertalnty Analyses and Vanable Low Pressure
Satety lert OSC-4048 Revrsron 4, January 2001 :

13. Power Imbalance Salety errts and Tech pec Setp nts Usrng Error Adjusled Flux-Flow Ftatto of
1,094, OSC-5604 Flevrsron 2 October 2001 Gl

14. ATc and EOC Reduced Tavg Operatlon, OSC~7265 Flev 1 Duke Power Co., June 2002
15. 01C23 Maneuvenng Analysrs OSC-8658 Revrsron 1, Apnl 2005.
16. 01C23 Heload Salety Evaluation, OSC 8718 Flevrsron 0, Apnl 2005.
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: Mrscellaneous _etpornts
BWST boron concentratlon shall be greater than 2220 ppm and less than 3000 ppm.
Referred toby TS 3 54, g
Spent fuel pool boron concentratlon shall be greater‘than 2220 ppm
Referred to by TS 3. 7 12 . o
The equrvalent of at Ieast 1100 cublc feet of 11 '000 ppm boron shall be marntamed in the CBAST
Referred to by TS SLC 16 5 13. o
" CFT boron concentratlon shall be greater tha . ppm. . The average boron concentratlon in the
CFT's shall be less than 4000 ppm Referred to by T8 3 5.1
RCS and Refuelmg canal boron concentratron shali be greater than 2220 ppm.
Referred to by TS 3.9.1. : L :
Shutdown Margrn (SDM) shall be greater than A K/
Referred to by TS 3.1. 1 "
' Moderator Temperature Coefflcrent (MTC) shall be less thar 0 MTC x 10-4
-Linear mterpolatlon is valid wrthrn the table provrded‘ - Apl°F - %FP
e Referred to by TS 3.1.3. +0.70 0
+0.525 20
- 0.00 80
0.00 100
000 - 120
Departure from Nucleate Borlrng (DNB) parameter for RCS loop pressure shall be
Referred to by TS 3.4.1. S easured hot leg pressure > 2125 psrg
measured hot leg pressure > 2125 psig
DNB parameter for RCS loop average temperature shall be 7 Max Loop Tavg (Inc! 2°F unc)
Referred to by TS 34.1. B ATc,°F 4 RCP Op 3RCPOp -
' I 0 581.0 581.0 *
The measured Tavg must be less than COLR fimits minus g 1 .581.4 . 581.2
instrument’ uncertainty. ‘ATc s the setpoint value selected by 2 5818 ~ 5814
the operators. Values are expanded by linear mterpolatlon on: -3 5821 581.7
page 33 of this document wrthout mstrument uncertamty T - 582.5 581.9
5 . 5829 582.1

* This limit is applled to the Ioop

A rth th, lowest loop average temperature con5|stent with
the NOTEm SR3412 Al o '

ure lrmlts apply to the maxrmum loop Tavg.

DNB parameter for RCS loop total flow shall be: RCP Measured >108. 5 %df -
Referred to by TS 341, L "3 RCP: Measured >74.7 % of 4 RCP min flow

Regulating rod groups shall be wrthdrawn rn S uence startmg with group 5 group 6, and finally group 7.
Referred to by TS 3.2. 1. :

' ;Regulatmg rod group overlap shall be 25% + 5% be' erf tvvo seduentlal groups.”

- Referredto by TS 3.2.1:

Mlsallgned dropped or lnoperable rods may be excluded from control rod group average calculations
~ when determining if overlap requrrements are metas these situations are explicitly addressed by
TS3.1.4 (Control Rod Group Allgnment erlts) TS 3 1 5 (Safety Rod Position Limits), and TS 3. 2.3
(Quadrant Power Tilt).




" Full Incore o 350
"Out of Core »  2.33 .

. '»i%f—BackVUP |ncore' k

Oconee 1 Cyclez3 ’

Steady StateOperatlngBand

Rodindex . APSRYUWD
EFPD - Min o Max ~:Min Max

01EOC 20215 Cs0 - 40

‘Quandrant Po erTlltSetpomts

 Steady State

- » . _ . “Transient’
Core Power Level, %FP ~ 30-100 -

130-100  0-30

682 9.10

4.81

563 772

ONEI-0400-50 Rev 25
Page 6 of 33

Maximum
0-100

- 16.26
14.22

10.07
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Oconee 1 Cycle 23
Vanable Low RCS Pressure RPS Setpomts :
A , Heferred to by TS 3.3.1
2400 -
_P=2355psig - :
e T=618°F
2300 -
2200 1
, 'Ac:‘c':ept‘algléi
_ Operation
2100 e
=11.14* Tout - 4706
2000
1900 1 Unacceptable
- Operation
1700 —— —
540 " 560 580 600 620 640

Reactor Coolant Outlet Temperature, °F
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RPS Power Imbalance Setpoints

% Imbalance -

-33.0 .
-33.0
-14.4
14.4 .
33.0.
33.0

' 3 Pumps

% Imbalance

-35.0
350
o -14.4

S 144

35.0 -

35.0

4 Pumps

0 | | :35.0
823 -35.0
Y
T 2 LY S

823 - © 350

) o 35.0

3 Pumps e
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Oconee1 yole23

Operational Power Imbalance Setpoints

4 Pumps

T %FP

Lo

17.0

19.1

28.1

28.1

28.1

-31.2

-31.2

470

- 170

281

28.1
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* Oconee 1Cycle23

Operational Power Imbalance Setpoints

Opérati‘oﬁ"v\}rith'itl RCS Pumps,BOC to EOC
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%FP 'RPSTrip- | Fullincore Alarm~ | Out of Core Alarm -
1079 | 1440 1440
107 | 538 1536
106 | 1642 f642
105 | 1748 1748
104 | 1855 1855
103 | -1961 1961
102 | -2067 2067 4700  17.00
101 | 2173 2173 1805 1805
100 | -2280 2280 |- -19.10 19.10
99 2386 . 23.86 1994 2000
98 2492 - 2492 2078 2090
97 2599 2599 2162 2180
96 2705 27.05 2246 2270
95 | 2811 2811 -23.30 23.60
94 2917 - 2917 2414 24,50
93, 3024 . 30.24 2498 2540
92 3130 31.30 2582 2630
o1 | -3236 3236 2666 27.20
9040 | --33.00  33.00 7. 2716  27.74
% | 3300 3300 2810 | 2750 2810
89 3300 3300 ‘2810 | -27.87 28.10
88 3300  33.00 28, 2824 2810
87 3300  33.00 2810 ©| 2861 © 2810
86 3300  °33.00 2810 | 2898  28.10
85 3300 3300 | 2935 2810
84 3300 33.00 28.1¢ 29.72 28.10
83 | 3300  33.00 28.10 . | :80.09 28.10
g2 | 3300 3300 | 28100 | -3046  28.10
81 3300 3300 2810 .| -30.83 - 28.10
80 3300 3300 ) 2810 | 3120 2810
o | -3300 8300 | 3120 2810 | -3120 2810
, %FP | RPSTrip. - if_;- Full Incore Alarm - Out of Core Alarm
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‘Operational Power Imbalance Setpoints

Operation with 3RCSPumps,BOC to EOC

Page 11 of 33

% FP

80.6

80

79

78
77.0
76

75
74
73
72
71
70 -
69

.67 -

- 66.5
66

65

6358
631 -

63
- 62
61

60

-14.40
1504
1..117.16
-18.23
“-19.29
- -20.35

2141
2248

12460 -

2567
2779

2992

| -32.04 " ]
- 23249 | 0
. =33.00
13300 | .
.-83.00° f
-33.00 |

| ss00 | s

| -s300

RPSTrip

-16.10

-2354

2673

28.85 -
-29.37

3098 | 30.

. %-Fuyll Incore Alarm -

1-.-28.10

| esa0
2810
128,10 i

) 280
| esa0

2810

20 | 2810

Out of;Core Alarfh }

1700 | 17.00
-18.06 18.06

-19.12 19.12

. 2018 | 20.18
. 21.23 21.23

-22.29 22.29

-23.35 23.35

-24.41 24.41

2547 25.47

-26.53 26.53

| o758 | 2788

2810 | 2810
2864 | 2810
122870 28.10
3076 | 2810
3120
© 3120 | 2810
8120 | 2810
s 3120 | 2810
3120 | 2810
3120 | 2810

3120 | 2810

% FP

T ®PsTip

- :Full Incore Alarm

, but of Cofe Alarm
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M1 = 0.941

1/

(-33.0,90.4)

" (-33.0,63.1)

(-14.4,8

Oconee 1 Cycle 23
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RPS Power Imbalance Setpits

O (144,107.9)

"Acceptable 4 Pump Operation

O eanw

6)

™

M2 = -0.941

(33.0,90.4)

-(14.4,80.6)

Ceueusuasuanenane e {Ie

Acceptable 3 or4 PU

1 o n ) i 1

lﬁﬁfo'peration

(33.0,63.1)

[ N N T T T O N R I I TR » 2

100 - 00

10.0

20.0 30.0 40.0

" Percent Power Imbalance
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Oconee 1 Cycle 23

‘,Imbalance Setpolnts for 4 Pump Operatlon, BOC to EOC*

o RPS Trip Setpoint 5 = »
100 Incore & Outcore Alarm ; RPS Trip Setpoint

90

80

&0

Perceht\_‘of? FullPower

- 40

30

20

10

40 .35 - 80 25 20 5 10 5 0 5. 10 15 20 25 30 235 40
- B o Percent Axial Imbalance = '




Pgrg:'e_‘rﬁ‘pf:l::@j‘l Power

90"

- 80

.. 60"

i

(M
N

: Oconee 1 Cycle 23
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Imbalance Setpoints for 3 Pump Operatlon, BOC to EOC o

110 pm

100

RPS Trip

Setpoint

RPS Trip Setpoint

Incore & Outcore Alarm

70

50

40

30.

20

10

5 0 5
Percent Axial Imbalance

15

20

25 30 .35 40
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g\_/

P
N

4HP;u:mpsr o

3Pumps

 Ocones 1 Cycle 23

Opé‘rativpﬁélvﬁédilndex -S“é:ib@'ih}ts |

e

1020 2615

 Inop Rod

1000

-50.0

48.0
15.0 |

130

50 -

28
To.oﬂ
70

mo
’56;053 |
480
180

180

3.0
2.8

- 0.0

" Rlinsertion Setpoint Rl Withdrawal

Setpoint”
1300
300

a0
20
.3070’
300
300
300
300
300
300

300

- 300
7300 ¢
2 7300

300

300

300

300
300
300

300

ONEI-0400-50 Rev 25
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Oconee'1 cyélé'fééf V’

Shutdown Margin Rod lndex ’S'éjtpdi'nts |

- _Rilnsertion Setpoint © Rl Withdrawal
%FP ~ NolnopRod 1InopRod ~ Setpoint

C4Pumps 1020 224, 300

300

1000 2815
480 2815 300
130 S 1615 © 300
3.0 765 300

28 S748 . 300

. !
) : 0.0

S 510 G 300

3 Pumps 77.0

7.4 ogs2 300
750 - 2215 2815 300
48.0 A e 2315 300
180 1615 . 300
30 ¢ 785 300
28 C7as 300

0.0 " 510 300
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Rod Ihdex Setpoints
4 Pump Operanon No Inoperable Rods BOC o EOC

ONEI-0400-50 Rev 25
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Shutdown Margin Setpomt aiad B Operatlonal Alarm Setponnt
% FP -} CRGP5 | CRGP6 - CRGP? _CRGP5-|1 " CRGP6 | CRGP7
102 100 998 248 2100 . 100 - 61.5
101 - 100 990 . . 24.0 sofl 100000 100 615 |
100 : 100 98.2 . 2 5100 - 100 - 61.5 - -
. 99 100 9756 | =100 - 100 61.5
98 - 100 96.7 2wy 2100 - 100 °] 615
97 ~-.100 =959 v =100 ~100 . - 61.5
96 100 - 952 - 4 =100 100 |- 615
95 2100 | 1944 - At =100 100 - 615
- 94 - 100 936 " ¢ 100 - 100 615 -
93 - - -100 929 . 100 100 61.5
92 i 100 | 924 - 2-100 - 100 - 615
91 - 2100 ‘913 - “£7100 - |7 100 - 61.5
‘90 - 100 906 - - 100 - - 100 - 61.5
89 ~-400 - 89.8 - ©.100.. - - 100 615
-88 - 100 = |- 89.0 - -100 | 100 61.5-
87 - =100 i 88.2 S.100 - -100 61.5 -
86. 2100 87.5 = = =100 - 100 61.5
85 =100 ... 867 ifnes 100 ) 100 61.5 .
84 - --f-:100. - - 859 - ~ 2100 100 - 615
83 . «f 100 - |- -85.2 . =100 - 100 615
82 : 100 |- 844 - - 100 | - 100 61.5 .
81~ - 100 - 836 - =100 100 61.5
- 80 . f| 100" ] 829 = 100 100 61.5
79 -.100 | . 821 ¢ 100.-- | - 100 59.5
- 78 100 - 813 = 100 - 100 57.5
77 ~--.100 - 806 100 .-~ 100 55.5
~ 76 100 - ] . 798 -~ 100 - 100 - 53.5
75 100 < - 79.0 -100 - 100 51.5
74 ~100 - . 782 100 - 100° 49.5
73 100775 ol 100 ~]: 100 . 47.5
72 - -100. .} 7867 -- 100 - | - 100 45.5
71 7100 - 759 . = -100 - - 100 43.5
70 2100 - 752 . ~ -100.: 100 - 415
69.8 -.100 . 750 . <100 _ 100 4.1
69 4 100 .. 738 - 2 =100 100 - 39.5
.68 - - 100 723 ~.100 - 100 . 37.5
67 100 0 | - 707 - 100 - 100 35.5
66 - =100 o] 692 100 | 100 ¢ 335 . -
65 - 100 o 677 100 0 0 100 315
64 400 ]+ 66.150. 100 - f . 100} - 295
63 4100 |7 646 - 22100 -] -.100 - 27.5
62 - 2100 -] - 83.0 = C=-100 0 1100 255
61.8 ~100 627 =100 ws] o100 . 25.0
61 ~-100 B1.5 . - 2100 ) . 99.2 - 24.2
60 -} =100 - <] :60.0 - = 100 25 - 98.2 23.2
59 ) -100. |  ::6B.4 = 5100 - 0 97.2 222
58 72100 .- ]--:566.9 F <7100 - ©.96.2 212 -
57 =100 . <{. =553 = 100 -] = 95.2 -20.2 -
56 2100, <] 538 100 ] 9420 <) 192
-85 . ~ 100 ] 523 v B 100 ]+-.93.2-]--18.2 -
54 -100 1 B0 ] s 100 - 822 . | 172
~ 53 ~+100 492 . 100 - 912 ~ - 16.2
- 52 - 100 477 o 100 -~} 902~ 152
-5t - || 100 46,1 -5 100 .- |- 892 14.2
B0 el - 100' 446 100 882 - 13.2
% FP CRGPS CRGPG - CRGPS CRGPS CRGP 7
‘ Shutdown Mar. _gm Setpomt : Operatnonal Alarm Setpomt

Rl =300 s wnthdrawal irnit at'all power levels

,Contmued on next page.
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4 Pump Operat:on No lnoperable Rods BOC fo EOC

Oconee 1 Cycle 23
Rod Index Setpoints

tr\n‘i

g~ v Tk

; R
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% FP

Shutdown- Margm Setpomt

Operatlonal AIarm Setpoint

- CRGP 5

CRGP 6

CRGP7

CRGP 5

CRGP 6

~.CRGP 7

49

=100

430

ST

~.-86.7

117

100

41.5

100

85.1

10.1

a7

100

306 . |

100

~-"83.5

8.5

46

100

37.8

100

T 820

-7.0

45

100 -

359 | .-

100

804

100

34.1

100

78.8 .

. -54

43—

-:.100

322

100 ..

77.2

42

~100

304 |

=100

~ 757

416 |

100

296 |-

100

:75.0

41

100

285

100

s 732

40

400

6.6 -

+2:100

704

3%.1

100

250 -

100

' 67.3

39

999

249 v

~100

'66.9

- 38

-99.0 -

240 -

100 - -«

- 63.8

37

:.98.0 - 'V

230 -

~--100 -

- 60.6

36

971

224 -

100 -

57.5

35

.96.2

212 =

100

54.3

-:956.2 1

-.20.2 =

55c¢¢¢6¢b¢c6c¢6¢¢¢

100

- 512 .

33

-.94.3

193

Vi_'.‘]OO B

48.1

934

1 184

100 - -

449

31 .

=925

175 |

100

418

30

915

—165

ololo

100 -

38.6

29 -

. 90.6

156 -

100

35.5

- 28

. 89.7 -

- 147 -

. 100

324 -

27

-88.8 -

138

-100 .

29.2

26

--.87.8 -

128

100

26.1

875

125

100 .

- 25.0

25

25.7 |- —

- 86.9

119, |

99.0 -

24.0

- 24

- 86.0 -

~11.0 -

97.4

~22.4

23

85.0 -

100 |

- 95.8 .

- 20.8

8441

~ 94

‘94.2.

19.2

21

83.2 .

8.2

92.7 -

17.7

20

822

7.2

9t1

~ 1641

19

: 81.3

6.3

~:89.5

145

18

. 804 -

-5.4

880

3.0

YA

795 |-

45 |

: 286.4

114

16

~78.5

385

84.8

9.8

15

26 -

-"88.2 7

14

76.7

l,r_:-l .7 e

=795 |

13

758

2208wtk

©75.8

2.8

750 7] i

750 1.~

12

- 69.0 -]

I

T4

-61.5

615

54,0 -

540

-:46.5

46.5

- 39.0 -:

T390 |

315

315

1240

24.0

165

1657

w|a|o|oi~fe|ols

28 =

oooooboc'oc'aooooboooooooooooooooooooooooooooooooogg-‘oﬁ

|ol-aire

1oLt fale

;_ olololo|olo|o|o|o|o|o|o|o|o|o

“olololo|é|olololololelelslslslslololslelolololololololslalols|ol:

-1 - ) _‘m

%P

CRGP 5

CRGP6 -

“CRGP7

“CRGP 5

CRGP 6

CRGP 7

Shutdown Margin Setpomt R

Operational Alarm Setpoint

Rl= 300 is W|thdrawal hmnt at all power levels.
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- Shutdown Margm Setpomt

Opera’nonal Alarm Setpomt

CRGP 6

% FP

CRGP 5

"CRGP6 :

77

~ 100

100

100 :

76.2

100

- 100

- 100

76.

100

- 99.7

~ 100

75

100

982 |

100 - -

74

96.8 - -

100 -

- 73

100

- 95.3

100

72

- -100

. 93.8

100 -

71

100

923 | .

100 -

- 70

"100 .-

:90.8 - -

100

69 . -

100

. 89.4

100 °

- 68

100

879 -1|:

100

67.

100

864 |-

100

66

100

84.9

100

85

100

834

300

100

- . 82.0

100

63

100

~ 80.5

100

62

100

- 79.0: %

- 100

‘618

100

~-78.6 -

- 100

- 61.

- 775 -7

- -99.2

2100

© 76.0

~.98.2

-59.3

-100

750

97.6

. 59.

~2 100 -

- 744

-97.2

58

3100

711 -

- 96.2

57

100

.68.2

952"

56

~100

- 65.2

1942

55

622

932

54

100

59.3

922 ¢

53

100

563

= 91.2

52

100

. 534

100 -

~.89.2

50

~2100_

- 474

~.88.2

49

-44.5

- 86.7

48

100"

41.5

85.1

47

100

39.6

83.5.

46

100 |

-37.8

- 82.0 .

45

359

-804

100

341

© -78.8

- 43

-100

322

772

42

100

304 -

Slojololololololo|ololo

- 75.7

41.6

296

-75.0

41

~100

285

3.0

40

566 -

~704

-39.1

~100

;260 -

- 67.3

39

999

248 -

66.9 . -

38

99

240

63.8

37

98 |-

230 |

- 60.6

"ag

RARD

- - 575

35

96.2

212 -

543 .

952 .

E 20,2

- 33

943 |-

2193 -

- 481

32

. 934

449

a1

925

175

"41.8

-91.5

165 |

38.6.

29

- 90.6

156 |

355

;897

147 '

_ 324

e oln]|e
ooooc_:qc;cooooocoo\,mm ‘

“lojo|ojolojo|o|olo|o|olo|ololo

"% Fé -

CRGP 5.

CRGP 6

CRGP 6

Shutdown Margln Setpoint LT

Operatlonal Alarm Setpoint

=300is wnthdrawal llml‘t at all power Ievels

Continued on next page.



()

3 Pump Opératlon No Inoperable Rods BOC to EOC

deen

Oconee 1 Cycle 23

Rod Index Setpoints

it

!f .

ONEI-0400-50 Rev 25

Page 20 of 33

% FP

Shutdown Margln Setpomt

Operatlonal Alarm Setpomt

“CRGP 5

CRGP6:

CRGP 7

CRGP 5:

-CRGP 6 -

_CRGP7 _

¥

- 27

88.8

~13.8°

100 | 292

26 .

878 |

128

2+ 100 261 /

25.7

87.5

©12.5

--100 - 250

25

869 |

11.9

-99.0 -1 - 240

24 -

-86.0

1.0 |

L2-974 .. 224

23

- 85.0

10.0 -

958 20.8

- 841

A

942 - :19.2

21

-83.2

927 - 17.7

20 .

- 822

A

2911 - 164

19

- - 81.3

6.3

<895 -] 145"

804 |

5.4

880 | 130

17

"79.5 -

45

- 16

785 - ¢

35 -

864 | 114
848 |

15

T77.6

26,

1832

14

- 76.7

47 |-

Y AN

13

75.8

5
®

- 75.8 -

12.8

-75.0

750 -

Y
N

690 |

~.69.0

-
-

- 615

T 615 |

-~ -54.0

~ 540 .

465 .

465

~239.0 .

+.39.0 -

315 |

315 -

240 . -

-~ 240

165 |-

2..16.5

90
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%EP

CRGP S5 -

“CRGP6

~CRGP7

- CRGP S

-CRGP 6 .

CRGP 7

Shutdown Margln Setpomt

. QOperational Alarm Setpomt

RI

300 is wnthdrawal Ilmxt at all power levels.
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Shutdown Mal;qm Setpomt

Operatlonal Alarm Setponnt

% FP

"CRGPS5 | CRGPG |- CRGP7 CRGPS | CRGP6.

CRGP7 |

02

100 »“100‘ i 834ff; ~ﬂ'100:7‘ 100

834

101

825 -

100 ) 100 ) e825 D) - 10000 | 100

100 | 100

100 1 - 100

815

100

100 00 |-

©100 ] 100 -

~-80.5

98

00 | 100 -] -

100 |- 100

-79.6

- 97

100 | 100~ |

100 __-100 -

“ 786 -}

96 -

-100 - | -:100 -

100 .- 100 -

77.7 :

95 =

400 | 100 .-

100 - 100

767

94 -

100|100 | <

100 -] 100

75.7.

300 | 100 |-

100 -} 100

74.8

i g2 ol -

100 |- 4007 -

100 | - 100

73.8

100 -} 100 - =

100 - -100

72.9

90 .

— 100 | - 100 -

100 |- - 100

71.9

89

~-100 o100 - -

100 . 100

70.9

88

100|100 -

70.0

100~ 4] ~.-100 -+

" 100 -+ - -100 -

-69.0 -

86

2100 o - 100 s

2100 | = 100 .

68.1 -

100|100

100 - |-~ 400 -

. 671

100|100 |

100 | 100

661

“300 - |- 100

100 | . 100

652 |

82

100 - | 100

100 -1 - 100

- 64.2 -

- 81

— 100 | 100

100 100

63.3

80

100 - | 100

62.3

100|100 -

100|100

'61.3

78

00 | 100

- 100 -100

60.4

"100 - | 100

-59.4

76 -

100 | - 100 -

100 - | 100

58.4

75

100 | 100 |-

100 | 100

- 57.5

74

100|100

+.100. 100

56.5

100 | 100 -

400 | 100

- 5566

72

=100. |- 100

100 100

54.6

71

100 | - 100 |-~

100 - |- 100 .

- 53.6

.70 -

100 - f.-- 100

100 — 100

52.7

100 -] 2100 -

100 - 100

- 51.7

100 | " 100

100 - - 100

50.7

67 -

- 100 - - 100 -

49.8

66

100 -~ ~-100 -

48.8 .

65 -

j“:31100.' 3 100

100 |~ 100

47.8 -

64

2100 100

"400 | 100

TT469

63 -

100 | 400

45.9

- 62

=400 w100 v

— 100|100 |

450

~100 | 100

100 | - 100

44.0

60

100 ¢} =100 -7

~100 - |-~ 100 :

- 43.0

-89 ©

100|100 -

“100. - |- 100 -

421

58 .-

~400 | 100

- 411

57

100 100 b

100 | - 100 -

=402 ¢

56

100|100 -

100 | 100 |

39.2 -

55

100|100

100 | 100

382

B4

100|100

T 87.3

100 | 100 -

400 | . 100

363

52 -

100|100 | -

100 |- 100

- 353

51

~100 - §- 100

34.4

50

100 - 100 ¢

100 | . 100

334

- 49

300|100 |

100 - 100 -

32.5

31.5

48 .-

100 - | - 100 —

100|100

%FP

CRGP 5' CRGP 6 éHG? 7 CRGF’ 5 “CRGP 6

CRGP7

Shutdown Margm Setpoint

Rl =

300is W|thdrawal Ilmlt at aII power Ievels

Operatlonal Alarm Setpoint

Continued on next page.
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Shutdown Margm Se Apomt

Operatlonal Alarm Setpomt

% FP. CRGP 5 CRGP 6 CRGP 7 CRGP 5 CRGP6 | CRGP7- |
47- . 100 "100 o 29 5 = "~~100-?‘ : 100 295 .
46 . 100 - 100 © - ,“27.5':.-'?:: 2100 100 275 -
45 100 100 - je26.5 7 100 100 - 255

- 448 . 100 100 o] 26.0 2100 100 -]~ 25.0 . -
44 100 992 ) ”242? =f - 100 - 99.2 ¢ 242
- 43 100 . 298.2 -23.2 = = = 100 982 232
42 100 | 0972 0 ek oxfo100 0 . 97.2 ¢ - 222 ..
- 41 1000 4 2962 W 100 - 982 ] 2120

40 - o100 o) 1962 - A:--100 - - 952 20.2°
39 - 1000 9420 =100 1942 - 19.2
38. 27100 |- -93.2 sf 1000 93.2 18.2
37 - ~-100 - 92.2 100 .. - 922 17.2
36 - - 100 ~ 912 100 - ‘912 - | 16.2
35 - 100 =902 100 - 802 - 152

34 - 400 |- 89.2.7 2100 <) - 89.2 ¢ 14.2 -
33 100. |- °88.2 - =100 88.2 132
32 . - 100 - 87.2 - - 100 - | 872 122 -

3 =100 . 862 . s 100 - ‘862 | 112
30 ~100- 1. =852 - 100 - - 85.2 102
29 =100 . |- 842 = =100 . - 84.2" ‘9.2
28 100 | - 83.2 -100 _.83.2 8.2
27 - 100 . 82.2 =100 822 7.2
26 =100 81.2 21100 - 812 6.2
25 - 100 802 ° 100 - 80.2 52
24 100 - 792 -~ =100 79.2 42

- 23 100 . 782 . *- 100 -78.2 3.2
22 100 - 772 ] 100 | 772 2.2

- 21 100 . |-=782 - | 2100 - | - 76.2 1.2

20 100 ] =762 . 100 - 75.2 0.2

19.8 100 75.0 -100 75.0 0
19 100 735 100 73.5 0

18 100 715 100 715 - 0
17 . 100 69.5 - . -100 - . 89.5 0
16 - 100 - B67.5 -100 - 67.5 0
15 - 100 65.5 - 100 - 655 - 0
14 100 - -863.5 oo 100 < |- B83.5 -0
13 100 | -61.5 . - -100 - - 61.5 0-

12 100 - -53.0 - 100 - - B3.0 - 0
11 100 - -] =445 = -100 445 - -0
10 - 100 - }-.036.0 T 100 - ‘360 - -0
9 100 275 o100 = o). 27.56 0
- 8.7 100 25.0 - =100 25.0 0
8 - 97.0 220 - - 97.0. - 220 0
7 --.92.8 - 17.8 ] 9287 ] - 17.8 0
6 88.5 - 435 --:88.5 135 0
5 - 84.2 . 9.2 - - 84.2 - 9.2 0
4 - 80.0 5.0 - <. 80.0 - .50 0
3 758 |08 - 75.8° - 0.8 0
28 -l 75| 0 75 0 -0 -
2 .68, 0 68 0 0
1 - 595 -0 59.5 0 0
0 51 0 51 0 0
- %FP . CRGPS5 |- CRGP6 _ CRGPT "CRGP5 | .CRGP.6 CRGP 7
o Shutdown Margin Setpomt o Operational Alarm Setpoint
Rl= 300 is wnthdrawal ||m|t atall power levels
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_%FP

Shutdown Margm Setpomt e B

Operanonal Alarm Setpoint -

CRGP 6

CRGP#

CRGP 5

- CRGP 5

‘CRGP 6

CRGP7 |.

100

00 -

T2

w...100 X

100

8520

76

100

-100- - -

" 100

100

. 834

75

~ 100

100 .

834

100

- 100

81.5

74

100

100

100

100

- 796

_73.

100

100 .

100

100 -

778

72

100

100

100

100

- 759 °

71

100

100

100

100

741

70

100 -

- 100

=100

- 100

722 |

69

100

~-..100

100

- 100

704 |-

68 -

100

100 -

100

100

68.5 -

-67.

-100 ..

=100 -

". :—&100 B

100

66.7

66

100

100

100

100

64.8

65 -

7100

100

100

100

63.0 .

100

. 100 -

- 100 -

61.1

63

100

100

100 o]

100

59.3

62

=100

7100

100

100 -

57.4

61 -

- 100

100 -

100

100 -

- 55.6

~ 60

100

~ 100

100 |

100

53.7

59 -

100

100 -

=100

-51.9

.58 -

100

100 .-

100

100

50.0

57.

100

- 100

100

—- 100

48.2

56 -

100

900

=100

100 .

46.3

. . 55

100

100

100

100

44.5

54

100

- =300 - -

100

100

42.6

53

100

-100.

100

100

40.8

52

100 -

100 .

100

100

38.9

51

100

~~.100

- 100

-100

37.1

50

~ 100

77 100 s

100

35.2

49

100

100

7100

~ 100

334

48

100

-100

T~ 100

100

315 -

47

100

100

=100

100

29.5 -

46

100

100

100

27.5

- 45 .

100

- 100

100

100

25.5

100

100

100 .

=100 -

25.0

448

100

- 99.2

100 - -

. 99.2

~24.2

43 -

100

982 |-

100

- g8.2

232 -

a2 |-

100

972

2 400

972

222

41

100

962 -

- '100 el

o .986.2

21.2 -

40

100

952

—:100 "

952 -

20.2

39

100

942

<7100

. 942

~:19.2

38

100 |

93.2°

w100 e

932

—-18.2-

37

- 100

922

.1000 0

020

7.2

38

100 - oo

91.2.:¢

100

= 91.2

16.2

100

~90.2 - ¢

100 | -

90.2 -

- 16.2

35

100

. 89.2 -

100

882

142

33

100 -

_. 882 -

{100 |

- 88.2

13.2 -

32 -

872 |-

T o

87.2 -

122

31

100

86.2

86.2 -

~11.2

- 30

=100

852

100

852

102 . -

o9 -

100

842|229,

100

T 842 - .

9.2

28

832 =

- 100 -

- B32 -]

82

. 927,

- 100

- 822 -

100

- .82.2

- 7.2

26

- 100

---81.2

- 100

81.2

6.2

- .25

- 100

100

80.2

5.2

24

100

; 792~ 1

1003

' ‘792

4.2

%P

CRGP S

CRGP 6

TCRGPT

CRGP 5

CRGP 6

CRGP7

Shutdown Margin Setpomt S

Operattonal Alarm Setpoint

Rl =300is wnthdrawal Inmlt at all power levels

N Contmued on next page.
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Shutdown Margm Setpomt

Operatlonal Alarm Setpomt

YCRGPS

% FP CRGP 5. CRGP 6 - CRGP 6
23 100 - ‘ :782 i ‘:100 ol - 78.2 3.2
22 100 77,2 - 1000 4o T772 2.2
21 100 762 |- 100 1] 76.2 12
- 20 100 -] 752 )" :-..100 . 75.2 0.2
19.8 100 . 7850 e ~100 75.0 0 -
19 - 100 735 + 100 : 73.5 0 -
18 - -100 715 e 2100 . 715 0
17 100 - | - 695 e ---100 ]~ 69.5 0
16 A00- ). 675 ¢ ~-100 675 . 0 -
- 15 - 100 - N i 100 -] 655 0
14 - 100 =100 - | 63.5 0
13 100 ©.-100 61.5 0
12 -100 |- =+ -100 53.0 0
11 100 ] . 100 44.5 0
10 100 -] - =.2100 ~-36.0 0
9 - 100 ~f . -100 . 275 0
8.7 100 - =100 |- 25.0 -0
8 ~.97.0 - - 97.0 ] 220 0
A c-92.8 o92.8 - 17.8. 0
6 . 885 - .88.5 " 135 - 0
5 -84.2 - - 84.2 9.2 0
4 80.0. ©.-80.0 - 5.0 0
3 75.8 _ 75.8 - 0.8 0
2.8 750 - 75.0 0 0
2 68 68 . 0 0
1 + 59.5 - 595 - 0 0
0 51 - 51 0 0
% FP CRGP 5 -CRGP6 ‘CRGP5 | CRGP6

Shutdown Margin Setpomt

7 Qperational Alarm Setpoint

=300 is wnhdrawal llmlt at all power levels.
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- Control Rod Position Setpoints a o
No Inoperable Rods, 4 Pump Flow it 100

105

100 -

9% ' 2 Restricted 95 L
. . Operation. - i} L
Q0 TR 90

85 : ‘ 85

80 80

& : 75

70

e ';7‘0‘
" . 65

60

5

50

Reactq;‘pr've;,&__% FP

40 - ’ : 40

30, : 30

25 25

20 20

15 15

10 10

5" oot e “Group 6 [ 5
0 5:/15 25-.:35.. 45 .56 65.:-75...85 .95 -~ .

LS L L T

[O 10 20 30 40 50 60 70 80 9 100 | [0 10 20 30. 40 50 60 70 .80 90 100 ] -

' |Group5| |-vGroup7_i|‘__v e

Control Rod Position, % WD~~~
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 Control Rod Position Setpolnts :
No Inoperable Rods, 3 Pump Flow e 0
95 e v o 5

105

105

100

90 %0

85 - 85

80 80

™, 75

70 aains : 70

65

. Operatlon .

60

: 50
Restrcted: [ - &
|  operation’ it
40 > v

Reagtor Power, % FP

3 ' | , gt

Acceptable - 30
. '‘Operation '
N ' 125

20 20

15 15

10 s 10

5 e Group 6~ 5
o i 5..15. 25- 35 45 55 ..65 -75-.:.85 = 95 - ‘1;,0

-4

[0 10 20 30 40 50 60 70 80 9 100 ] ~ [0 10 20 30 40 50 6070 80_ 60 100 ]

- | Groups | oo Group 7

Control Rod Position, % WD -
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105
ntrol Rod Posmon Setpolnts ] .

| lnoperable Rod 4 Pump Flow : 100 |
o o ‘ %

105 G T e

-"O

100 -

90 ' : 190

&5 -85
80 80
75 v 75

70 - ' ’l':l70

‘65

5 ' 55

50

45
40 40

'Reactor Power, % FP

35 35

30 30

= ' 25

20 - 20

15 15

1 0 . 1 1o 1 0

5 etk Group 6 5

o i [5 1525 35 45 55 .65 .75 85. 95 o

[0 10" 20 30 40 50 60 70 8 60 10 | [0_10 20 30 40 50 60 70 80 90 100 |
T [eews T e e Group 7 Jo
R : - Control Rod Position, % WD - o o

N




Reactor Power, % FP
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105

100 -

Control Rod Posttior Setpolnts
1 Inoperable Rod, 3 Pump Flow: A

. e o

90 90

85 . &

80 : 80

75 - s
» .7 Unacceptable . .70
' it Operatlon i o
% ; ’ - , 65

60 60
& 2 i
50 , ~ 50

40
35+ 35

30 30
25 25

20 20
15 15

10 : " ] ppet : 10
I o

5 e b Group 6
. s 15 25 35 45 55 65 75, 85. 95 g
[0 70 20 30 40 50 60 70 8 90 400 ] - . [0 10 20 30 40 50 60. 70 80 90 100 ]

| .Group 5 | R I Group 7 l

5

‘Control Rod Position, % WD
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Oconee1Cycle23

~ 2.0 Core Operating Limits' - th Er'rer Adjusted o

The data provided on the followrng pages satrsfr e’llcensmg commrtment to identify specmc
parameters before rnstrumentatron uncertamtres are lncorporated

References provlded in secthn 1 "Qf_ VthlS_tCQ , rqerrt_lfy‘the_sources_ for the'data which follows.

Transient ~ Maximum

Core Power Level, %FP } :o‘-f,eo 30 100  0-30  ©0-100

Quadrant Power Tilt, % 5.38. 10 oo s44 1200 - 2000

Variable L'OW‘ RCS efProtectrve Limits
Referred to by TS 2 1.1

Core Outlet Pressure ' »eactor Coolant Ouﬂet _Temperature °F

psra ‘4 RCS Pumps
1800 : '578.3 .
1900 587.3
12000 596.3
2100 - " 605.2
2200 614.2
2300 623.2




)

f/) N
N/

()

Axial Power Imbalance Protective Limits

4 Pumps

3 Pumps

Oconee’ 1 Cycle 23

Referred to by TS 2.1.1

100
109.4
109.4

100

ONEI-0400-50 Rev 25
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O) *
Oconee 1 Cycle 23
Rod Index Limits

“Referréd to by TS 3.2.1

‘Operational Rl Shitdown Margin Rl Insertion Limit Rl Withdrawal

%FP - Insertion Limit - >lnopRod .~ 11nop Rod - - Limit

4 Pumps 102 260 - 280 300

100 260 - 300

: 90 . 260 - 300

e . 80 1260 - 300
: ) 50 200 230 300
= 15 90 160 " 300
5 0 75 300

3 Pumps 77 254 280 300

50 200 1230 300

15 90 160 300

5 - 0 75 300

U




Q)

Oconee 1 Cycle 23

LOCA Limits

" Core Elévation
- Feet

Mk-B11 Fuel - 0G 40 GWd/mtU
~'0.000 S 17166
-2.506 - 17.5
4.264 176
. 6.021 177
7.779 176
9.536 17.5
12.00 16.6
Mk-B10 Fuel .30 GWd/mtu
' 0.000 - . 156
2.506 165
4.264 16.8
6.021 17.0
7.779 17.0
9.536 167
158

1200

ONEI-0400-50 Rev 25

62 GWd/mtU

12.2
12.2
122
12.2
12.2
122
12.2

62 GWd/mtuU
11.6
11.6
116
116
11.6
11.6

- 11.6
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‘Oconee1Cycle23

ONEI-0400-50 Rev 25.
Page 33 of 33

4RCP Operauon loopAvcrage Temp."F 3 RCP Opemuon LoopAvemge Temp °F
ATCOld °F s Tavg (Analyueal) : - Tavg (Analytical)
0.0 <581.0 <381.0
0.1 -<581.0 - - <581.0
0.2 <581.1 - - <581.0
-.0.3 .- <581.1 - <581.1 -
0.4 - . <5812 - <5811 ¢
0.5 ~<S581.2 -.. - <581.1
- 0.6 - <5812 i .o<S58k1 -
0.7 - ..<5813 - - <5812 - -
2. 0.8 . <SBL3 - . ot daes <5812 - - -
-09 - <5813 .-+ 0 - <5812
1.0 - =1 - - <581.2
1.1 .. <1 . S : <581.2
1.2 <o o <5818 - <581.3
13 - <5815 - - <5813 .
14 . <5815 - - <5813 -
-15 S <5816 - - <581.3
1.6 S <5816 o e - <5814 -
17 - ©<581.6 - .- .-<581.4
1.8 o 1<5817 . . <5814 .
--1.9 - <5817 - .. <5814 - - .-
..2.0 <5818 - <581.4 : j
2.1 <581.8 - - <5815 - B
2.2 - - <5818 - <581.5 -
- 23 .- <5819 - <581.5
2.4 - o <5819 - - <581.5
2.5 : - <5820 - - -<581.6 -
- 26 - <5820 - - <5816 -
- 27 - <582.0 - :<581.6
2.8 - <582.1 L B g e S . <581.6
29 = Y R e T s - <581.6
3.0 . <582.1 - <581.7 - - .-
.31 <5822 - - <5817 -
32 - - <5822 . <5817
33-- .. <5823 - <581.7. -
34. <5823 0 . v - o <581.7
3.5 <5823 .o - . <581.8
3.6 - <5824 - - <581.8
. 3.7 - - <582.4 - <581.8
3.8 . o <5824 - - - <5818 -
3.9 -: <5825 - - - -<581.9 -
- 4.0 - <5825 - . <581.9 - -
4.1 e <5826 - e - <581.9 R
4.2 - i <5826 - o - . <5819 IR
-4.3 - - <9826 . - <5819 - .. L
.44 - <5827 <5820 -
4.5 - <582 e s <582.0
- 4.6 . <B82F - -<582.0 - -
47 Lo <5828 o <582.0 -
-4.8 <5828 - - - <5821 -
-4.9 D829 < 1 L o e oo -- <582.1 -
-5.0 <5829 - R <582.1




