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1. CORE OPERATING LIMITSREPORT

This Core Operating Limits Report (COLR) for Diablo Canyon Unit 1 Cycle 10 has been

prepared in accordance with the requirements of Technical Specification (TS) 6.9.1.8.

The Technical Specifications affected by this report are listed below:

3/4.1.3.5 - Shutdown Rod Insertion Limit

3/4.1.3.6 - Control Rod Insertion Limits

3/4.2.1 - Axial Flux Difference

3/4.2.2 - Heat Flux Hot Channel Factor - FQ(Z)

3/4.2.3 - RCS Flow Rate and Nuclear Enthalpy Rise Hot Channel Factor

2. OPERATING LIMITS

The cycle-specific parameter limits for the TS listed in Section 1.0 are presented in the following
subsections. These limits have been developed using the NRC-approved methodologies specified

in TS 6.9.1.8.

2.1

,2.2

2.3

Shutdown Rod Insertion Limit TS 3/4.1.3.5

2.1.1 The shutdown rods shall be withdrawn to at least 225 steps.

Control Rod Insertion Limits TS 3/4.1.3.6

2.2.1 The control rod banks shall be limited in physical insertion as shown in
Figure 1.

Axial Flux Difference TS 3/4.2.1

2.3.1 The Axial Flux Difference (AFD) Limit"are provided in Figure 2.
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2.4 Heat Flux Hot Channel Factor - Fq(Z) (TS 3/4.2.2)

F RTP
2.4.1 F (Z) < 9—+ K(Z) for P ) 0.5

P

F RTP

F~(Z) 5 9—*K(Z) for P 5 0.5
0.5

P
THERMALPOWER
RATED THERMALPOWER

2.5

Fq =245

K(Z) is provided in Figure 7.

2.4.2 The W(Z) curves for TS 4.2.2.2c. Relaxed Axial Offset Control (RAOC)
operation, provided in Figures 3 through 6, and tables 2A and 2B are

sufficient to determine the RAOC W(Z) versus core height for Cycle 10

burnups through the end of full power reactivity plus a power coastdown of
up to 1000 MWD/MTU.

Table 1 shows F~ margin decreases that are greater than 2% per 31 Effective

Full Power Days (EFPD). These values shall be used to increase F~ (Z) as

per TS 4.2.2.2e. A 2% penalty factor shall be used at all cycle burnups that

are outside the range of Table 1.

RCS Flow Rate and Nuclear Enthalpy Rise Hot Channel Factor

(TS 3/4.2.3)

FN

F~ +[ I+ PF *(I-P)]

P
THERMALPOWER
RATED THERMALPOWER

F
RTP

FdH

PF

= 1.59

= 0.3
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3 ~ TABLES

3.1

3.2

3.3

4. FIGURES

4.1

4.2

4.3

4.4

4.5

4.6

4.7

Figure 1, "Rod Bank Insertion Limits Versus Rated Thermal Power."

Figure 2, "AFD Limits as a Function of Rated Thermal Power."

Figure 3,

Figure 4,

Figure 5,

Figure 6,

Figure 7,

"Load Follow W(Z) at 150 MWD/MTUas a Function of Core Height."

"Load Follow W(Z) at 3,000 MWD/MTUas a Function of Core Height."

"Load Follow W(Z) at 12,000 MWD/MTUas a Function of Core Height."

"Load Follow W(Z) at 20,000 MWD/MTUas a Function of Core Height."

"K(Z) - Normalized Fq(Z) as a Function of Core Height."

Table 1, "F~ Margin Decreases in Excess of 2% Per 31 EFPD."

Table 2A, "Load Follow W(Z) Factors at 150 and 3,000 MWD/MTUas a Function of
Core Height."

Table 2B, "Load Follow W(Z) Factors at 12,000 and 20,000 MWD/MTUas a Function

of Core Height."

5. RECORDS

None

6. REFERENCES

Westinghouse Reload Safety Evaluation for Diablo Canyon Power Plant Unit 1 Cycle 10,

Revision 0, dated January 1999.

7. SPONSOR

William Bojduj

01387000.DOA 4B 3



I



,\

~ PACIFIC GAS AND ELEC C COMPANY
DIABLOCANYONPOWER PLANT

TITLE: COLR FOR DIABLOCANYONUNIT 1 CYCLE 10
l I

NUMBER,COLR 1-10

REVISION 0
PAGE 4 OF 15

UNIT 1

Table 1

F~ Margin Decreases in Excess of 2% Per 31 EFPD

Cycle Burnup (MWD/MTU) Max % Decrease In F< Margin

0 3.19
150 3.19

314 3.45

478 3.66
642 3.79
806 3.81

970 3.70

1134 3.47
1299 3.14
1463 2.73
1627 2.26
1791 2.00

5236
5400
5564
5728
5893
6057
6221
6385
6549
6713

2.00
2.59
3.12
2.90
2.68
2.49
2.32
2.17
2.05
2.00

NOTE: Allcycle burnups outside the range of this table shall use a 2% decrease in F~ margin

for compliance with Specification 4.2.2.2.e. Linear interpolation is adequate for intermediate

cycle burnups.
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MWD/MTU

3000 MWD/MTU
W(Z)

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.3506

1.3227

1.2947

1.2694

1.2473

1.2232

1.2075

1.2059

1.2026

1.1983

1.1932

1.1871

1.1800

1. 1720

1.1632

1.1536

1.1434

1.1324

1.1206

1.1160

lotted in COLR Figures 3

Table 2A Load Follow W(Z) Factors at 150 and 3000
as a Function of Core Height

HEIGHT 150 MWD/MTU HEIGHT
(FEET) W(Z) (FEET)

*0.0000 1.0000 *0.0000

*0.2000 1.0000 *0.2000

*0.4000 1.0000 *0.4000

*0.6000 1.0000 *0.6000

*0.8000 1.0000 *0.8000

*1.0000 1.0000 *1.0000

*1.2000 1.0000 *1.2000

*1.4000 1.0000 *1.4000

*1.6000 1.0000 *1.6000

*1.8000 1.0000 *1.8000

2.0000 1.3511 2.0000

2.2000 1.3254 2.2000

2.4000 1.2997 2.4000

2.6000 1.2744 2.6000

2.8000 1.2494 2.8000

3.0000 1.2273 3.0000

3.2000 1.2152 3.2000

3.4000 1.2125 3.4000

3.6000 1.2072 3.6000

3.8000 1.2033 3.8000

4.0000 1.1995 4.0000

4.2000 1.1942 4.2000

4.4000 1.1880 4.4000

4.6000 1.1809 4.6000

4.8000 1.1728 4.8000

5.0000 1.1638 5.0000

5.2000 1.1543 5.2000

5.4000 1.1438 5.4000

5.6000 1.1325 5.6000

5.8000 1.1302 5.8000

NOTE: W(Z) values given above for 150 and 3000 MWD/MTUare p
and 4, respectively.
* Top and Bottom 15% Excluded Per Tech Spec 4.2.2.2.g
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Table 2A Load Follow W(Z) Factors at 150 and 3000 MWD/MTU
as a Function of Core Height ~Continued

HEIGHT 150 MWD/MTU HEIGHT
(FEET) W(Z) (FEET)

6.0000 1.1353 6.0000

6.2000 1.1469 6.2000

6.4000 1.1562 6.4000

6.6000 1.1647 6.6000

6.8000 1.1720 6.8000

7.0000 1.1778 7.0000

7.2000 1.1822 7.2000

7.4000 1.1851 7.4000

7.6000 1.1861 7.6000

7.8000 1.1851 7.8000

8.0000 1.1817 8.0000

8.2000 1.1761 8.2000

8.4000 1 ~ 1677 8.4000

8.6000 1.1565 8.6000

8.8000 1.1530 8.8000

9.0000 1.1577 9.0000

9.2000 1.1739 9.2000

9 4000 1.1943 9.4000

9.6000 1.2168 9.6000

9.8000 1.2391 9.8000

10.0000 1.2584 10.0000

. *10.2000 1.0000 *10.2000

*10.4000 1.0000 *10.4000

*10.6000 1.0000 *In.6000
*10.8000 1.0000 *10.8000

*11.0000 1.0000 *11.0000

*11.2000 1.0000 *11.2000

*11.4000 1.0000 *11.4000

*11.6000 1.0000 *11.6000

*11.8000 1.0000 '11.8000

*12.0000 1.0000 *12.0000

3000 MWD/MTU
W(Z)

1.1193

1.1320

1.1436

1.1543

1.1639

1.1721

1. 1790

1.1844

1.1881

1.1898

1.1893

1.1868

1.1815

1.1732

1.1735

1.1885

1.2143

1.2439

1.2745

1.3038

1.3286

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000 "

1.0000

tted in COLR Figures 3NOTE: W(Z) values given above for 150 and 3000 MWD/MTUare plo
and 4, respectively.
* Top and Bottom 15% Excluded Per Tech Spec 4.2.2.2.g
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MWD/MTU

20000 MWD/MTU
W(Z)

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.2229

1.2094

1.1955

1.1815

1 ~ 1717

1.1621

1:1607

1.1735

1.1884

1.2022

1.2144

1.2250

1.2335

1,2401

1.2450

1.2467

1.2512

1.2696

1.2929

1.3139

e plotted in COLR

Table 2B Load Follow W(Z) Factors at 12000 and 20000
as a Function of Core Height

HEIGHT 12000 MWD/MTU HEIGHT
(FEET) W(Z) (FEET)

*0.0000 1.0000 0.0000

*0.2000 1.0000 *0.2000

*0.4000 1.0000 *0.4000

*0.6000 1.0000 *0.6000

*0.8000 1.0000 *0.8000

*1.0000 1.0000 *1.0000

*1.2000 1.0000 *1.2000

*1.4000 1.0000 *1.4000

*1.6000 1.0000 *1.6000

*1.8000 1.0000 *1.8000

2.0000 1.2073 2.0000

2.2000 1.1956 2.2000

2.4000 1.1836 2.4000

2.6000 1.1713 2.6000

2.8000 1.1590 2.8000

3.0000 1.1528 3.0000

3.2000 1.1506 3.2000 .

3.4000 1.1498 3.4000

3.6000 1.1542 3.6000

3.8000 1.1583 3.8000

4.0000 1.1613 4.0000

4.2000 1.1634 4.2000-

4.4000 1.1644 4.4000

4.6000 1.1652 4.6000

4.8000 1.1677 4.8000

5.0000 1.1704 5.0000

5.2000 1.1707 5.2000

5.4000 1.1712 5.4000

5.6000 1.1838 5.6000

5.8000 1.1973 5.8000

NOTE: W(Z) values given above for 12000 and 20000 MWD/MTUar
Figures 5 and 6, respectively.
* Top and Bottom 15% Excluded Per Tech Spec 4.2.2.2.g
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Factors at 12000 and 28802B Load Follow W(Z)
as a Function o

12000 MWD/MTU
W(Z)

MWD/MTUTable
f Core Height ~Continued

HEIGHT
(FEET)

6.0000

6.2000

6.4000

6.6000

6.8000

7.0000

7.2000

7.4000

7.6000

7.8000

8.'0000

8.2000

8.4000

8.6000

8.8000

9.0000

9.2000

9.4000

9.6000

9.8000

10.0000

*10.2000

*10.4000

*10.6000

*10.8000

+11.0000

*11.2000

*11.4000

*11.6000

*11.8000

*12.0000

MWD/MTUare plotte

HEIGHT
(FEET)

6.0000

6.2000

6.4000

6.6000

6.8000

7.0000

7.2000

7.4000

7.6000

7.8000

8.0000

8.2000

8.4000

8.6000

8.8000

9.0000

9.2000

9.4000

9.6000

9.8000

10.0000

*10.2000

*10.4000

*10.6000

+10.8000

+11.0000

*11.2000

*11.4000

*11.6000

*11.8000

*12.0000

NOTE: W(Z) values given
5 and 6, respectively.
* Top and Bottom 15% Exc

20000 MWD/MTU
W(Z)

1.2088

1.2189

1.2272

1.2336

1.2377

1.2406

1.2442

1.2482

1.2497

1.2488

1.2455

1.2401

1.2320

1.2214

1.2162

1.2179

1.2329

1.2612

1.2866

1.3089

1.3283

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

e for 12000 and 20000

1.3318

1.3470

1.3593

1.3684

1.3742

1.3766

1.3757

1.3709

1.3620

1.3491

1.3320

1.3109

1.2859

1.2596

1.2403

1.2287

1.2185

1.2129

1.2283

1.2518

1.2752

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

d in COLR Figuresabov

luded Per Tech Spec 4.2.2.2.g
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Rod Bank Insertion Limits Versus Rated Thermal Power
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Figure 3

Load Follow W(Z) at 150 MWD/MTUas a Function of Core Height .

* Top and Bottom 15% Excluded Per Tech Spec 4.2.2.2.g
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Figure 4
Load Follow W(Z) at 3000 MWD/MTUas a Function of Core Height

*Top and Bottom,15% Excluded Per Tech Spec 4.2.2.2.g
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Figure 5

Load Follow W(Z) at 12000 MWD/MTUas a Function of Core Height
* Top and Bottom 15% Excluded Per Tech Spec 4.2.2.2.g
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Figure 6
Load Follow W(Z) at 20000 MWD/MTUas a Function of Core Height

* Top and Bottom 15% Excluded Per Tech Spec 4.2.2.2.g
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Figure 7

K(Z) - Normalized F~ (Z) as a Function of Core Height
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