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Union Electric One Ameren Plaza
1901 Chouteau Avenue

PO Box 66149
St. Louis, MO 63166-6149
3146213222
December 10, 2004
U.S. Nuclear Regulatory Commission
Attn: Document Control Desk
Mail Stop P1-137
Washington, DC 20555-0001
Ladies and Gentlemen: ULNRC-05101

DOCKET NUMBER 50-483
CALLAWAY PLANT UNIT 1
UNION ELECTRIC CO.
TECHNICAL SPECIFICATION BASES REVISION 5

Furnished herewith is the signed original and 10 copies of Revision 5 to the Callaway
Plant Technical Specification Bases (TSB) in accordance with 10CFR50.4(b)(6).

Pursuant to 10CFR50.71(e), the TSB has been revised to include all the changes
made to the plant since our revision 4 issued May 30, 2003.

If there are any questions, please contact us.

Very truly yours,

oty

Manager - Regulatory Affairs
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Enclosure: Directions for Replacement Pages
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STATE OF MISSOURI )

) SS
CALLAWAY COUNTY )

e e e - R

Keith D. Young of lawful age, being first duly sworn upon oath says that he is
Manager - Regulatory Affairs, for Union Electric Company; that he has read the
foregoing document and knows the content thereof; that he has executed the same for and
on behalf of said company with full power and authority to do so; and that the facts
therein stated are true and correct to the best of his knowledge, information and belief.

By A A HYournq
L  KeithD. YOL@
Manager, Regulatory Affairs

SUBSCRIBED and sworn to before me this__ /O day of DECEMbEYr 2004

LORI L. TWILLMAN
____Notary Public - Notary Seal
STATE OF MISSOURI
Callaway County
My Commission Expires: Aug. 3, 2007
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cc: U.S. Nuclear Regulatory Commission (Original and 10 copies)
Attn: Document Control Desk
Mail Stop P1-137
Washington, DC 20555-0001

Mr. Bruce S. Mallett

Regional Administrator

U.S. Nuclear Regulatory Commission
Region IV

611 Ryan Plaza Drive, Suite 400
Arlington, TX 76011-4005

Senior Resident Inspector

Callaway Resident Office

U.S. Nuclear Regulatory Commission
8201 NRC Road

Steedman, MO 65077

Mr. Jack N. Donohew (2 copies)

Licensing Project Manager, Callaway Plant
Office of Nuclear Reactor Regulation

U. S. Nuclear Regulatory Commission
Mail Stop 7E1

Washington, DC 20555-2738

Missouri Public Service Commission
Governor Office Building

200 Madison Street

PO Box 360

Jefferson City, MO 65102-0360
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DIRECTIONS FOR INSERTING REVISION 5§ TO TS BASES

REMOVE

B 3.1.8-6, Revision 4a
B 3.1.8-7, Revision 4a
B 3.1.8-8, Revision 4a

B 3.3.1-3, Revision 0

B 3.3.1-4, Revision 4c
B 3.3.1-5, Revision 4c
B 3.3.1-6, Revision 4c
B 3.3.1-7, Revision 4c
B 3.3.1-8, Revision 4c
B 3.3.1-9, Revision 4c
B 3.3.1-10, Revision 4c
B 3.3.1-11, Revision 4c
B 3.3.1-12, Revision 4¢
B 3.3.1-13, Revision 4c
B 3.3.1-14, Revision 4c
B 3.3.1-15, Revision 4¢
B 3.3.1-16, Revision 4¢
B 3.3.1-17, Revision 4¢
B 3.3.1-18, Revision 4¢c
B 3.3.1-19, Revision 4¢
B 3.3.1-20, Revision 4c¢
B 3.3.1-21, Revision 4c¢
B 3.3.1-22, Revision 4c
B 3.3.1-23, Revision 4c
B 3.3.1-24, Revision 4c¢
B 3.3.1-25, Revision 4c
B 3.3.1-26, Revision 4c
B 3.3.1-27, Revision 4c
B 3.3.1-28, Revision 4c
B 3.3.1-29, Revision 4c¢

Chapter 3.1 Bases

(Continued)

Chapter 3.3 Bases

Page2of 8

INSERT

B 3.1.8-6, Revision 5
B 3.1.8-7, Revision 5
B 3.1.8-8, Revision 5

B 3.3.1-3, Revision 0

B 3.3.1-4, Revision 5

B 3.3.1-5, Revision §

B 3.3.1-6, Revision §

B 3.3.1-7, Revision 5

B 3.3.1-8, Revision 5

B 3.3.1-9, Revision 5

B 3.3.1-10, Revision 5
B 3.3.1-11, Revision 5
B 3.3.1-12, Revision 5
B 3.3.1-13, Revision 5
B 3.3.1-14, Revision 5
B 3.3.1-15, Revision 5
B 3.3.1-16, Revision 5
B 3.3.1-17, Revision 5
B 3.3.1-18, Revision §
B 3.3.1-19, Revision 5
B 3.3.1-20, Revision 5
B 3.3.1-21, Revision 5
B 3.3.1-22, Revision 5
B 3.3.1-23, Revision 5
B 3.3.1-24, Revision 5
B 3.3.1-25, Revision 5
B 3.3.1-26, Revision 5
B 3.3.1-27, Revision 5
B 3.3.1-28, Revision 5
B 3.3.1-29, Revision 5
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DIRECTIONS FOR INSERTING REVISION 5§ TO TS BASES

REMOVE

B 3.3.1-30, Revision 4c
B 3.3.1-31, Revision 4c
B 3.3.1-32, Revision 4c
B 3.3.1-33, Revision 4c
B 3.3.1-34, Revision 4c
B 3.3.1-35, Revision 4c
B 3.3.1-36, Revision 4c
B 3.3.1-37, Revision 4c
B 3.3.1-38, Revision 4c
B 3.3.1-39, Revision 4¢c
B 3.3.1-40, Revision 4c
B 3.3.1-41, Revision 4c
B 3.3.1-42, Revision 4c
B 3.3.1-43, Revision 4c
B 3.3.1-44, Revision 4c
B 3.3.1-45, Revision 4c
B 3.3.1-46, Revision 4c
B 3.3.1-47, Revision 4c
B 3.3.1-48, Revision 4c
B 3.3.1-49, Revision 4c
B 3.3.1-50, Revision 4¢
B 3.3.1-51, Revision 4c
B 3.3.1-52, Revision 4c
B 3.3.1-53, Revision 4c
B 3.3.1-54, Revision 4c
B 3.3.1-55, Revision 4c
B 3.3.1-56, Revision 4c
B 3.3.1-57, Revision 4c
B 3.3.1-58, Revision 4c
B 3.3.1-59, Revision 4c
B 3.3.1-60, Revision 4c

Chapter 3.3 Bases

(Continued)

Page 3 of 8

INSERT

B 3.3.1-30, Revision 5
B 3.3.1-31, Revision 5
B 3.3.1-32, Revision 5
B 3.3.1-33, Revision 5
B 3.3.1-34, Revision 5
B 3.3.1-35, Revision 5
B 3.3.1-36, Revision 5
B 3.3.1-37, Revision 5
B 3.3.1-38, Revision 5
B 3.3.1-39, Revision 5
B 3.3.1-40, Revision 5
B 3.3.1-41, Revision 5
B 3.3.1-42, Revision 5
B 3.3.1-43, Revision 5
B 3.3.1-44, Revision 5
B 3.3.1-45, Revision 5
B 3.3.1-46, Revision 5
B 3.3.1-47, Revision 5
B 3.3.1-48, Revision 5
B 3.3.1-49, Revision 5
B 3.3.1-50, Revision 5
B 3.3.1-51, Revision 5
B 3.3.1-52, Revision 5
B 3.3.1-53, Revision 5
B 3.3.1-54, Revision 5
B 3.3.1-55, Revision 5
B 3.3.1-56, Revision 5 -
B 3.3.1-57, Revision 5
B 3.3.1-58, Revision 5
B 3.3.1-59, Revision 5
B 3.3.1-60, Revision 5
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DIRECTIONS FOR INSERTING REVISION 5 TO TS BASES

REMOVE

B 3.3.2-2, Revision 0

B 3.3.2-3, Revision 4c
B 3.3.2-4, Revision 4c
B 3.3.2-5, Revision 4c
B 3.3.2-6, Revision 4c
B 3.3.2-7, Revision 4c
B 3.3.2-8, Revision 4c
B 3.3.2-9, Revision 4c
B 3.3.2-10, Revision 4c
B 3.3.2-11, Revision 4c
B 3.3.2-12, Revision 4c
B 3.3.2-13, Revision 4c
B 3.3.2-14, Revision 4c
B 3.3.2-15, Revision 4c
B 3.3.2-16, Revision 4c
B 3.3.2-17, Revision 4c
B 3.3.2-18, Revision 4c
B 3.3.2-19, Revision 4c
B 3.3.2-20, Revision 4c
B 3.3.2-21, Revision 4c
B 3.3.2-22, Revision 4c
B 3.3.2-23, Revision 4c
B 3.3.2-24, Revision 4c
B 3.3.2-25, Revision 4c
B 3.3.2-26, Revision 4c
B 3.3.2-27, Revision 4c
B 3.3.2-28, Revision 4c
B 3.3.2-29, Revision 4c
B 3.3.2-30, Revision 4c
B 3.3.2-31, Revision 4c
B 3.3.2-32, Revision 4c
B 3.3.2-33, Revision 4c
B 3.3.2-34, Revision 4c

Chapter 3.3 Bases

(Continued)

Page 4 of 8

INSERT

B 3.3.2-2, Revision 0

B 3.3.2-3, Revision 5

B 3.3.2-4, Revision 5

B 3.3.2-5, Revision 5

B 3.3.2-6, Revision §

B 3.3.2-7, Revision 5

B 3.3.2-8, Revision 5

B 3.3.2-9, Revision 5§

B 3.3.2-10, Revision 6
B 3.3.2-11, Revision 5
B 3.3.2-12, Revision 5
B 3.3.2-13, Revision 5
B 3.3.2-14, Revision 5
B 3.3.2-15, Revision 5
B 3.3.2-16, Revision §
B 3.3.2-17, Revision 5
B 3.3.2-18, Revision 5
B 3.3.2-19, Revision 5
B 3.3.2-20, Revision §
B 3.3.2-21, Revision 5
B 3.3.2-22, Revision §
B 3.3.2-23, Revision 5
B 3.3.2-24, Revision 5
B 3.3.2-25, Revision 5
B 3.3.2-26, Revision 5
B 3.3.2-27, Revision 6
B 3.3.2-28, Revision 5
B 3.3.2-29, Revision 5
B 3.3.2-30, Revision 5
B 3.3.2-31, Revision 5
B 3.3.2-32, Revision 5
B 3.3.2-33, Revision 5
B 3.3.2-34, Revision 5
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DIRECTIONS FOR INSERTING REVISION § TO TS BASES

REMOVE

B 3.3.2-35, Revision 4c
B 3.3.2-36, Revision 4c
B 3.3.2-37, Revision 4c
B 3.3.2-38, Revision 4c
B 3.3.2-39, Revision 4c
B 3.3.2-40, Revision 4c
B 3.3.2-41, Revision 4c
B 3.3.2-42, Revision 4c
B 3.3.2-43, Revision 4c
B 3.3.2-44, Revision 4c
B 3.3.2-45, Revision 4c
B 3.3.2-46, Revision 4c
B 3.3.2-47, Revision 4c
B 3.3.2-48, Revision 4c
B 3.3.2-49, Revision 4c
B 3.3.2-50, Revision 4c
B 3.3.2-51, Revision 4c
B 3.3.2-52, Revision 4c
B 3.3.2-53, Revision 4c
B 3.3.2-54, Revision 4c
B 3.3.2-55, Revision 4c
B 3.3.2-56, Revision 4c
B 3.3.2-57, Revision 4c

B 3.3.9-3, Revision 4b
B 3.3.9-4, Revision 4b
B 3.3.9-5, Revision 4b
B 3.3.9-6, Revision 4b
B 3.3.9-7, Revision 4b
B 3.3.9-8, Revision 4b

Chapter 3.3 Bases

(Continued)

Page 5 of 8

INSERT

B 3.3.2-35, Revision §

B 3.3.2-36, Revision §
B 3.3.2-37, Revision 5
B 3.3.2-38, Revision 5
B 3.3.2-39, Revision 5
B 3.3.2-40, Revision 5
B 3.3.2-41, Revision 6
B 3.3.2-42, Revision §
B 3.3.2-43, Revision 5
B 3.3.2-44, Revision 5
B 3.3.2-45, Revision 5
B 3.3.2-46, Revision 5
B 3.3.2-47, Revision 5
B 3.3.2-48, Revision 5
B 3.3.2-49, Revision §
B 3.3.2-50, Revision 5
B 3.3.2-51, Revision §
B 3.3.2-52, Revision 5
B 3.3.2-53, Revision 5
B 3.3.2-54, Revision 5
B 3.3.2-55, Revision 5
B 3.3.2-56, Revision 5
B 3.3.2-57, Revision §

B 3.3.9-3, Revision 5
B 3.3.9-4, Revision 5
B 3.3.9-5, Revision 5
B 3.3.9-6, Revision 5
B 3.3.9-7, Revision §
B 3.3.9-8, Revision 5
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DIRECTIONS FOR INSERTING REVISION 5 TO TS BASES

REMOVE

B 3.4.13-3, Revision 0
B 3.4.13-4, Revision 0

B 3.5.2-9, Revision 0

B 3.5.2-10, Revision 4d
B 3.5.2-11, Revision 4d
B 3.5.2-12, Revision 4d

B 3.6.1-3, Revision 0
B 3.6.1-4, Revision 4h

B 3.7.2-6, Revision 0

B 3.7.3-1, Revision 4h
B 3.7.3-2, Revision 4h
B 3.7.3-3, Revision 4h
B 3.7.3-4, Revision 4h
B 3.7.3-5, Revision 4h

B 3.7.5-6, Revision 4e
B 3.7.5-7, Revision 4e
B 3.7.5-8, Revision 4e
B 3.7.5-9, Revision 4h
B 3.7.5-10, Revision 4h
B 3.7.5-11, Revision 4h

B 3.7.7-1, Revision 0
B 3.7.7-2, Revision 4f

Chapter 3.4 Bases

Chapter 3.5 Bases

Chapter 3.6 Bases

Chapter 3.7 Bases

Page 6 of 8

INSERT

B 3.4.13-3, Revision 5
B 3.4.13-4, Revision 0

B 3.5.2-9, Revision 0

B 3.5.2-10, Revision 5
B 3.5.2-11, Revision 5
B 3.5.2-12, Revision 5

B 3.6.1-3, Revision 0
B 3.6.1-4, Revision 5

B 3.7.2-6, Revision 0
B 3.7.3-1, Revision 5
B 3.7.3-2, Revision 5
B 3.7.3-3, Revision 5
B 3.7.3-4, Revision 5
B 3.7.3-5, Revision 5

B 3.7.5-6, Revision 5
B 3.7.5-7, Revision §
B 3.7.5-8, Revision 5
B 3.7.5-9, Revision §
B 3.7.5-10, Revision 5
B 3.7.5-11, Revision §

B 3.7.7-1, Revision 0
B 3.7.7-2, Revision 5



December 10, 2004

DIRECTIONS FOR INSERTING REVISION 5 TO TS BASES

REMOVE

B 3.7.7-3, Revision 4f
B 3.7.7-4, Revision 1

B 3.7.8-2, Revision 4f
B 3.7.8-3, Revision 0

B 3.7.9-1, Revision 4i
B 3.7.9-2, Revision 4i

B 3.7.10-1, Revision 4f
B 3.7.10-2, Revision 4f
B 3.7.10-3, Revision 4f
B 3.7.10-4, Revision 4f
B 3.7.10-5, Revision 4f
B 3.7.10-6, Revision 4f
B 3.7.10-7, Revision 4f
B 3.7.10-8, Revision 4f

B 3.7.13-1, Revision 4
B 3.7.13-2, Revision 4g
B 3.7.13-3, Revision 4
B 3.7.13-4, Revision 4g
B 3.7.13-5, Revision 4g
B 3.7.13-6, Revision 4

B 3.8.1-17, Revision 4
B 3.8.1-18, Revision 4i
B 3.8.1-19, Revision 0
B 3.8.1-20, Revision 4i
B 3.8.1-21, Revision 4i
B 3.8.1-22, Revision 4i

Chapter 3.7 Bases

(Continued)

Chapter 3.8 Bases

Page 7 of 8

INSERT

B 3.7.7-3, Revision 5
B 3.7.7-4, Revision 1

B 3.7.8-2, Revision 5
B 3.7.8-3, Revision 0

B 3.7.9-1, Revision 5 -
B 3.7.9-2, Revision 5

B 3.7.10-1, Revision 5
B 3.7.10-2, Revision 5
B 3.7.10-3, Revision 5
B 3.7.10-4, Revision 5
B 3.7.10-5, Revision 5
B 3.7.10-6, Revision 5
B 3.7.10-7, Revision 5
B 3.7.10-8, Revision 5

B 3.7.13-1, Revision 4
B 3.7.13-2, Revision 5
B 3.7.13-3, Revision 4
B 3.7.13-4, Revision 5
B 3.7.13-5, Revision 5
B 3.7.13-6, Revision 4

B 3.8.1-17, Revision 4
B 3.8.1-18, Revision 5
B 3.8.1-19, Revision 0
B 3.8.1-20, Revision 5
B 3.8.1-21, Revision §
B 3.8.1-22, Revision §
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DIRECTIONS FOR INSERTING REVISION 5 TO TS BASES

REMOVE

B 3.8.1-23, Revision 4i
B 3.8.1-24, Revision 4i
B 3.8.1-25, Revision 4i
B 3.8.1-26, Revision 4i
B 3.8.1-27, Revision 4i
B 3.8.1-28, Revision 4i
B 3.8.1-29, Revision 4i
B 3.8.2-1, Revision 0

B 3.9.4-3, Revision 4
B 3.9.4-4, Revision 4f
B 3.9.4-5, Revision 4f
B 3.9.4-6, Revision 4

B 3.9.5-2, Revision 49
B 3.9.5-3, Revision 4g
B 3.9.5-4, Revision 4g
B 3.9.6-1, Revision 0

B 3.9.6-2, Revision 4g
B 3.9.6-3, Revision 4g
B 3.9.6-4, Revision 4g
B 3.9.7-1, Revision 0

Chapter 3.8 Bases

(Continued)

Chapter 3.9 Bases

Page 8 of 8

INSERT

B 3.8.1-23, Revision 5
B 3.8.1-24, Revision 5
B 3.8.1-25, Revision 5
B 3.8.1-26, Revision 5
B 3.8.1-27, Revision 5
B 3.8.1-28, Revision 5
B 3.8.1-29, Revision 5
B 3.8.2-1, Revision 0

B 3.9.4-3, Revision 4
B 3.9.4-4, Revision 5
B 3.9.4-5, Revision 5
B 3.9.4-6, Revision 4

B 3.9.5-2, Revision §
B 3.9.5-3, Revision 5
B 3.9.54, Revision 5
B 3.9.6-1, Revision 0
B 3.9.6-2, Revision 5
B 3.9.6-3, Revision 5
B 3.9.6-4, Revision 5
B 3.9.7-1, Revision 0
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LIST OF EFFECTIVE PAGES '\’ m m NE"
- Page No. . 'Revision Page No. - Revision
Table of Contents Chapter 3.1 Bases
(continued)

1 0 B 3.1.1-2 1

2 0 B 3.1.1-3 5

3 0 B3.1.14 5

4 0 B 3.1.1-5 0
B3.1.1-6 5

B 3.1.2-1 0

Chapter 2.0 Bases B 3.1.2-2 1
B3.1.2-3 0

B 2.1.1-1 2 B3.1.24 0
B2.1.1-2 0 B3.1.2-5 0
B21.1-3 0 B 3.1.31 0
B2.1.14 0 B 3.1.3-2 1

B 2.1.2-1 0 B 3.1.3-3 0
B2.1.2:2 0 B3.1.34 0
B2.1.2-3 0 B3.1.3-5 0
B3.1.3-6 3

B3.1.3-7 0

Chapter 3.0 Bases B 3.1.4-1 0
: - B3.14-2 0

B 3.0-1 0 - B3.1.4-3 0

B 3.0-2 0 B3.1.44 0

B 3.0-3 0 B 3.1.4-5 0

B 3.04 0 B3.1.4-6 0

B 3.0-5 0 B3.1.4-7 0

B 3.0-6 0 B3.1.4-8 0

B 3.0-7 0 B 3.1.4-9 0

B 3.0-8 0 B 3.1.5-1 1

B 3.0-9 0 B 3.1.5-2 0

B 3.0-10 0 B 3.1.5-3 0

B 3.0-11 3 B 3.1.54 0

B 3.0-12 3 B 3.1.6-1 1

B 3.0-13 3 B 3.1.6-2 0

B 3.0-14 3 - B3.1.6-3 0

' B3.1.64 0

: " B3.1.65 0

Chapter 3.1 Bases B3.1.7-1 0
- B34 0 B3.1.7-:2 0
1 Revision 5

12/10/04
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L
" . LIST OF EFFECTIVE PAGES - N
Pégé No. Revision Page No. Revision
Chapter 3.1 Bases Chapter 3.2 Bases
(continued) (continued)
B3.1.7-3 0 B 3.2.4-1 0
B3.1.74 1 B3.24-2 0
B3.1.75 1 B3.24-3 0
B 3.1.7-6 1 B3.244 0
B 3.1.7-7 1 B3.2.4-5 0
B 3.1.8-1 5 B3.2.4-6 0
B3.1.8-2 5 B 3.2.4-7 0
B 3.1.8-3 0
B3.1.84 5
B 3.1.8-5 5 Chapter 3.3 Bases
B 3.1.8-6 5
B3.1.8-7 5 B 3.3.1-1 0
B 3.1.8-8 5 B 3.3.1-2 0
B 3.3.1-3 0
B3.3.14 5 -
Chapter 3.2 Bases B 3.3.1-5 -5 \_
B 3.3.1-6 5
B 3.2.1-1 0 B3.3.1-7 5
B3.2.1-2 0 B 3.3.1-8 5
B 3.2.1-3 0 B 3.3.1-9 5
B3.2.14 0 B 3.3.1-10 5
B3.2.1-5 0 B 3.3.1-11 5
B 3.2.1-6 0 B 3.3.1-12 5
B 3.2.1-7 0 B 3.3.1-13 5
B 3.2.1-8 0 B 3.3.1-14 5
B 3.2.1-9 2 B 3.3.1-15 5
B 3.2.1-10 3 B 3.3.1-16 5
B 3.2.1-11 0 B 3.3.1-17 5
B 3.2.2-1 0 B 3.3.1-18 5
B 3.22-2 0 B 3.3.1-19 5
B 3.22-3 0 B 3.3.1-20 5
B3.224 0 B 3.3.1-21 5
B3.225 0 B 3.3.1-22 5
B 3.2.2-6 0 B 3.3.1-23 5
B 3.2.2-7 0 B 3.3.1-24 5
B 3.2.3-1 0 B 3.3.1-25. 5
B 3.2.3-2 1 B 3.3.1-26 5 e
B 3.2.3-3 0 B 3.3.1-27 5 \_/
2 Revision 5
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\./ LIST OF EFFECTIVE PAGES
« v :Page No. - Revision *'Page No. .. - Revision
Chapter 3.3 Bases Chapter 3.3 Bases
(continued) (continued)

B 3.3.1-28 5 . B3.3.23 5
B 3.3.1-29 5 B 3.3.24 5
B 3.3.1-30 5 B 3.3.2-5 5
B 3.3.1-31 5 B 3.3.2-6 5
B 3.3.1-32 5 B 3.3.2-7 5
B 3.3.1-33 5 B 3.3.2-8 5
B 3.3.1-34 5 B 3.3.29 5
B 3.3.1-35 5 B 3.3.2-10 - 5
B 3.3.1-36 5 B 3.3.2-11 5
B 3.3.1-37 5 B 3.3.2-12 5
B 3.3.1-38 5 B3.3.2-13 - 5
B 3.3.1-39 5 B3.3.2-14 " -~ 5
B 3.3.1-40 5 B 3.3.2-15 5
B 3.3.1-41 5 B 3.3.2-16 5
B 3.3.142 5 B3.3.2-17 5

/ B3.3.143 5 B3.3.2-18 5
B 3.3.1-44 5 B3.3.2-19 5
B 3.3.1-45 5 B3.3.2-20 . 5
B 3.3.1-46 5 B 3.3.2-21 - 5
B 3.3.1-47 5 B 3.3.2-22 5
B 3.3.1-48 5 B3.3.2-23 5
B 3.3.1-49 5 B3.3.2-24 - 5
B 3.3.1-50 5 B 3.3.2-25 5
B 3.3.1-51 5 B 3.3.2-26 5
B 3.3.1-52 5 B 3.3.2-27 5
B 3.3.1-53 5 B 3.3.2-28 5
B 3.3.1-54 5 B 3.3.2-29 5
B 3.3.1-55 5 B 3.3.2-30 5
B 3.3.1-56 5 B 3.3.2-31 5
B 3.3.1-57 5 B 3.3.2-32 5
B 3.3.1-58 5 B 3.3.2-33 5
B 3.3.1-59 5 B 3.3.2-34 . 5
B.3.3.1-60 4 B 3.3.2-35 5
B.3.3.1-61 4 B 3.3.2-36 5
B.3.3.1-62 4 B 3.3.2-37 5
B.3.3.1-63 4 B 3.3.2-38 5
B 3.3.2-1 0 B 3.3.2-39 5

\_/ B 3.3.2-2 0 B 3.3.2-40 5
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LIST OF EFFECTIVE PAGES
Page No. Revision Page No. Revision
Chapter 3.3 Bases Chapter 3.3 Bases
(continued) , (continued)
B 3.3.2-41 5 B 3.3.3-17 1
B 3.3.242 5 B 3.3.4-1 0
B 3.3.2-43 5 B 3.3.4-2 0
B 3.3.2-44 5 B3.34-3 1
B 3.3.245 5 B 3.3.44 0
B 3.3.2-46 5 B 3.3.4-5 0
B 3.3.247 5 B 3.3.4-6 1
B 3.3.248 5 B 3.3.5-1 0
B 3.3.2-49 5 B 3.3.5-2 0
B 3.3.2-50 5 B 3.3.5-3 0
B 3.3.2-51 5 B 3.3.54 0
B3.3.2-52 - 5 B3.3.55 0
B 3.3.2-53 5 B 3.3.5-6 0
B 3.3.2-54 5 B 3.3.5-7 0
B3.3.2-55 5 B 3.3.5-8 0
B 3.3.2-56 5 B 3.3.6-1 4
B 3.3.2-57 5 B 3.3.6-2 4
B 3.3.2-58 2 B 3.3.6-3 4
B 3.3.2-59 2 B 3.3.64 4
B 3.3.2-60 3 B 3.3.6-5 4
B 3.3.2-61 3 B 3.3.6-6 4
B 3.3.2-62 2 B 3.3.6-7 0
B 3.3.3-1 0 B 3.3.6-8 0
B 3.3.3-2 0 B 3.3.7-1 4
B3.3.3-3 0 B3.3.7-2 4
B 3.3.34 0 B 3.3.7-3 4
B 3.3.3-5 0 B 3.3.74 4
B 3.3.3-6 0 B 3.3.7-5 4
B3.3.3-7 0 B3.3.7-6 4
B 3.3.3-8 0 B 3.3.7-7 4
B 3.3.39 0 B 3.3.7-8 4
B 3.3.3-10 0 B 3.3.7-9 4
B 3.3.3-11 0 B3.3.7-10 - 4
B 3.3.3-12 0 B 3.3.8-1 4
B 3.3.3-13 0 B 3.3.8-2 4
B 3.3.3-14 0 B 3.3.8-3 4
B 3.3.3-15 2 B 3.3.84 4
B 3.3.3-16 1 B 3.3.8-5 4
4 Revision 5
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BASES
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\_/ LIST OF EFFECTIVE PAGES
. Page No. ~ Revision " Page No. .. Revision
Chapter 3.3 Bases Chapter 3.4 Bases
(continued) (continued)
B 3.3.8-6 4 B 3.4.6-1 0
B 3.3.8-7 0 B3.4.62 3
B 3.3.9-1 3 B 3.4.6-3 3
B 3.3.9-2 3 B 3.4.64 3
B 3.3.9-3 5 B3.4.65 3
B 3.3.94 5 B 3.4.7-1 0
B 3.3.9-5 5 B3.472 0
B 3.3.9-6 5 B 3.4.7-3 3
B 3.3.9-7 5 B 3.4.74 3
B 3.3.9-8 5 B 3.4.7-5 3
B 3.4.8-1 0
B 3.4.8-2 3
Chapter 3.4 Bases B 3.4.8-3 3
) B 3.4.84 3
B 3.4.1-1 0 B 3.4.9-1 0
j B 3.4.1-2 0 B 3.4.9-2 3
\'/ B 3.4.1-3 0 B 3.4.9-3 0
B 3.4.1-4 3 B3494 - 0
B 3.4.1-5 0 B 3.4.10-1 2
B 3.4.2-1 0 B 3.4.10-2 2
B 3.4.2-2 2 B 3.4.10-3 0
-B3.4.2-3 0 B 3.4.10-4 2
B 3.4.3-1 0 B 3.4.11-1 -2
B 3.4.3-2 0 B3.4.11-2 2
B 3.4.3-3 0 B 3.4.11-3 2
B 3.4.34 0 B 3.4.11-4 2
B 3.4.3-5 0 B 3.4.11-5 2
B 3.4.3-6 .0 B 3.4.11-6 2
B 3.4.3-7 0 B3.4.117 2
B 3.4.4-1 0 B 3.4.11-8 - 2
B 3.4.4-2 0. B 3.4.12-1 0
B 3.4.4-3 0 B 3.4.12-2 0
B 3.4.5-1 0 B 3.4.12-3 0
B 3.4.5-2 0 'B3.4.12-4 0
B 3.4.5-3 3 B 3.4.12-5 0
B 3.4.54 -0 B 3.4.12-6 -0
B 3.4.5-5 3 . B34.127 T0
u B 3.4.5-6 3 - B3.4.12-8 -0

Revision 5
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LIST OF EFFECTIVE PAGES
Page No. Revision Page No. Revision
Chapter 3.4 Bases Chapter 3.5 Bases
(continued) (continued)
B 3.4.12-9 0 B 3.5.1-5 0
B 3.4.12-10 1 B 3.5.1-6 0
B 3.4.12-11 0 - B3.5.147 0
B 3.4.12-12. 0 B 3.5.1-8 0
B 3.4.12-13 0 B 3.5.2-1 0
B 3.4.13-1 0 B 3.5.2-2 0
B 3.4.13-2 0 B 3.5.2-3 0
B 3.4.13-3 5 B 3524 4
B 3.4.134 0 B 3.5.2-5 4
B 3.4.13-5 0 B 3.5.2-6 4
B3.4.13-6 0] B3.5.2-7 0
B 3.4.14-1 0 B 3.5.2-8 0
B 3.4.14-2 4 B 3.5.2-9 0
B 3.4.14-3 0 B 3.5.2-10 5
B 3.4.14-4 0 B 3.5.2-11 5
B 3.4.14-5 0 B 3.5.2-12 5
B 3.4.14-6 0 B 3.5.3-1 0
B 3.4.14-7 0 B 3.5.3-2 0
B 3.4.151 0 B 3.5.44 0
B 3.4.15-2 0 B 3.54-5 0
B 3.4.15-3 0 B 3.5.4-6 0
B 3.4.154 2 B8 3.5.5-1 4
B 3.4.15-5 2 B 3.5.5-2 4
B 3.4.156 0 B 3.5.5-3 4
B 3.4.15-7 0 B 3.5.54 4
B 3.4.16-1 1
B 3.4.16-2 1
B 3.4.16-3 0 Chapter 3.6 Bases
B 3.4.16-4 0
B 3.4.16-5 0 B 3.6.1-1 0
B 3.6.1-2 0
- B 3.6.1-3 0
Chapter 3.5 Bases B36.14 5
B 3.6.2-1 1
B 3.5.1-1 0 B 3.6.2-2 0
B 3.5.1-2 0 B 3.6.2-3 0
B 3.5.1-3 0 B 3.6.24 1
B 3.5.14 0 B 3.6.2-5 0
6 Revision 5
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BASES

' yt
AN LIST OF EFFECTIVE PAGES
. Page No. . ¢ -.' Revision ‘ Page No. - Revision
Chapter 3.6 Bases RISE Chapter 3.6 Bases
(continued) ' (continued)
B 3.6.2-6 0 B 3.6.8-2 0
B 3.6.2-7 0 B 3.6.8-3 0
B 3.6.3-1 0 B 3.6.84 0
B 3.6.3-2 0 B 3.6.8-5 0
B 3.6.3-3 2
B 3.6.34 4 :
B 3.6.3-5 4 Chapter 3.7 Bases
B 3.6.3-6 4
B 3.6.3-7 4 B 3.7.1-1 0
B 3.6.3-8 4 B 3.7.1-2 1
B 3.6.3-9 0 B 3.7.1-3 1
B 3.6. 3-10 0 B3.7.14 1
B 3.6.3-11 0 B3.7.1-5 1
B 3.6.3-12 0 B 3.7.2-1 0
B 3.6.3-13 0 B 3.7.2-2 0
‘ B 3.6.3-14 0 B3.7.2-3 0
~/ B 3.6.4-1 0 B3.7.24 0
B 3.6.4-2 0 B 3.7.2-5 0
B 3.6.4-3 0 B3.7.2-6 0
B 3.6.5-1 0 B 3.7.3-1 5
B 3.6.5-2 0 B 3.7.3-2 5
B 3.6.5-3 0 B 3.7.3-3 5
B 3.6.54 0 B3.7.34 5
B 3.6.6-1 0 B 3.7.3-5 5
B 3.6.6-2 0 B 3.7.4-1 1
B 3.6.6-3 0 B 3.7.4-2 1
B 3.6.64 0 B 3.7.4-3 0
B 3.6.6-5 0 B 3.7.44 1
B 3.6.6-6 0 B3745 - -~ 0
B 3.6.6-7 0 B 3.7.5-1 1
B 3.6.6-8 0 B 3.7.5-2 0
B 3.6.6-9 1 B3.753 - S0
B 3.6.6-10 1 B3.7.54 EEEE
B 3.6.6-11 1 B 3.7.5-5 1
B 3.6.7-1 1 B 3.7.5-6 5
B 3.6.7-2 0 B 3.7.5-7 > 5
. B3.6.7-3 0 B3758 . 5
\/ B 3.6.8-1 0 B 3.7.5-9 Co 5

7 Revision 5
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LIST OF EFFECTIVE PAGES
Page No. Revision Page No, Revision
Chapter 3.7 Bases Chapter 3.7 Bases
(continued) (continued)
B 3.7.5-10 5 B3.7.13-8 4
B 3.7.5-11 5 B 3.7.141 0
B 3.7.6-1 3 B 3.7.15-1 1
B3.7.6-2 3 B 3.7.15-2 1
B 3.7.6-3 3 B 3.7.15-3 1
B3.7.71 0 B 3.7.16-1 1
B 3.7.7-2 5 B3.7.16-2 1
B3.7.7-3 5 B 3.7.16-3 0
B3.7.74 1 B3.7.171 2
B3.7.7-5 0 B3.7.17-2 0
B 3.7.8-1 2 B3.7.17-3 0
B 3.7.8-2 5 B 3.7.18-1 1
B 3.7.8-3 0 B3.7.18-2 0
B 3.7.84 2 B 3.7.18-3 0
B 3.7.8-5 0
B 3.7.91 5
B 3.7.9-2 5 Chapter 3.8 Bases
B3.7.9-3 0
B 3.7.94 0 B 3.8.1-1 2
B 3.7.10-1 5 B 3.8.1-2 2
B 3.7.10-2 5 B 3.8.1-3 2
B 3.7.10-3 5 B 3.8.14 2
B3.7.104 5 B 3.8.1-5 2
B 3.7.10-5 5 B 3.8.1-6 2
B 3.7.10-6 5 B 3.8.1-7 2
B 3.7.10-7 5 B 3.8.1-8 2
B3.7.10-8 5 B 3.8.1-9 2
B3.7.111 1 B 3.8.1-10 2
B3.7.11-2 0 B 3.8.1-11 2
B3.7.11-3 1 B 3.8.1-12 2
B 3.7.12-1 0 B 3.8.1-13 0
B3.7.13-1 4 B 3.8.1-14 0
B3.7.13-2 5 B 3.8.1-15 0
B 3.7.13-3 4 B 3.8.1-16 0
B3.7.134 5 B 3.8.1-17 4
B3.7.13-5 5 B 3.8.1-18 5
B 3.7.13-6 4 B 3.8.1-19 0
B 3.7.13-7 4 B 3.8.1-20 5
8 Revision 5
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/ LIST OF EFFECTIVE PAGES
Page No. . Revision -Page No. - Revision
Chapter 3.8 Bases Chapter 3.8 Bases
(continued) (continued) :

B 3.8.1-21 5 B 3.8.6-2 0
B 3.8.1-22 5 B 3.8.6-3 0
B 3.8.1-23 5 B 3.8.64 0
B 3.8.1-24 5 B 3.8.6-5 0
B 3.8.1-25 5 B 3.8.6-6 0
B 3.8.1-26 5 B 3.8.71 0
B 3.8.1-27 5 B 3.8.7-2 0
B 3.8.1-28 5 B 3.8.7-3 0
B 3.8.1-29 5 B 3.8.74 0
B 3.8.2-1 0 B 3.8.8-1 0
B 3.8.2-2 0 B 3.8.8-2 0
B 3.8.2-3 0 B 3.8.8-3 1
B 3.8.24 0 B 3.8.84 3
B 3.8.2-5 3 B 3.8.8-5 3
B 3.8.2-6 3 B 3.8.9-1 0

\_J B 3.8.3-1 0 B 3.8.9-2 0
B 3.8.3-2 0] B 3.8.9-3 0
B 3.8.3-3 1 B 3.8.94 0
B 3.8.34 1 B 3.8.9-5 0
B 3.8.3-5 1 B 3.8.9-6 0
B 3.8.3-6 1 B 3.8.9-7 0
B 3.8.3-7 1 B 3.8.9-8 0
B 3.8.3-8 1 B 3.8.9-9 0
B 3.8.3-9 1 B 3.8.10-1 0
B 3.8.4-1 0 B 3.8.10-2 0
B 3.8.4-2 0 B 3.8.10-3 0
B 3.8.4-3 0 B 3.8.104 0
B 3.8.44 0 B 3.8.10-5 3
B 3.8.4-5 0 B 3.8.10-6 3
B 3.8.4-6 0
B 3.8.4-7 0
B 3.8.4-8 1 Chapter 3.9 Bases
B 3.8.5-1 0
B 3.8.5-2 0 B 3.9.1-1 0
B 3.8.5-3 0 B 3.9.1-2 1
B 3.8.54 1 B 3.9.1-3 3
B 3.8.5-5 3 B3.9.14 3

\ B 3.8.6-1 0 B 3.9.2-3 0

9 Revision 5
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Revision

Page No.

Revision

Chapter 3.9 Bases
(continued)
B 3.9.3-1
B 3.9.32
B 3.9.3-3
B 3.9.34
B 3.9.4-1
B 3.9.4-2
B 3.9.4-3
B3.9.44
B 3.9.4-5
B 3.9.4-6
B 3.9.4-7
B 3.9.4-8
B 3.9.5-1
B 3.9.5-2
B 3.9.5-3
B 3.9.54
B 3.9.6-1
B 3.9.6-2
B 3.9.6-3
B 3.9.6-4
B 3.9.7-1
B 3.9.7-2
B 3.9.7-3
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SDM

B3.1.1
BASES
. APPLICABLE reactivity. As RCS temperature decreases, the severity of an MSLB
SAFETY - decreases until the MODE 5 value is reached. The mostlimiting MSLB,
ANALYSES - with respect to potential fuel damage before a reactor trip occurs, is a

(continued)

guillotine break of a main steam line inside containment initiated at the
end of core life with RCS Ta,g equal to 557°F. The positive reactivity
addition from the moderator temperature decrease will terminate when
the affected SG boils dry, thus terminating RCS heat removal and
cooldown. Following the MSLB, a post trip return to power may occur,;
however, no fuel damage occurs as a result of the post trip return to
power, and THERMAL POWER does not violate the Safety Limit (SL)
requirement of SL 2.1.1. Although the severity of an MSLB is reduced at
lower RCS temperatures, e.g., in MODES 3 and 4, SDM requirements still
apply to ensure that the limiting MSLB analyzed at the end of core life

- with RCS Tayg equal to 557 °F remains bounding. In MODES 3 and 4 the

required SDM with automatic safety injection (Sl) capability blocked below
P-11is greaterthan the SDM required below P-11 with Sl capability

unblocked, to'ensure that an MSLB occurring at the analyzed conditions

remains boundlng, as descrlbed in Westmghouse NSAL-02-14 (Ref. 5).

In the boron dnlutlon analysns the requxred SDM defines the reactivity
difference between an initial subcritical boron concentration and the
corresponding critical boron concentration. These values, in conjunction
with the configuration of the RCS and the assumed dilution flow rate,
directly affect the results of the analysis. This event is most limiting at the
beginning of core life, when critical boron concentrations are highest. The
SDM must be adequate to allow sufficient time for the BDMS to detect a

flux multiplication greater than its setpoint and initiate valve swapover to

prevent madvertent cntlcahty

Depending on the system initial condltlons and reactivity insertion rate,
the uncontrolled rod withdrawal transient is terminated by either a high
power level trip or a high pressurizer pressure trip. In all cases, power
level, RCS pressure, Imear heat rate and the DNBR do not exceed
allowable Ilmlts X

- The startup of an mactuve RCP is admmlstratlvely precluded in MODES 1
“and 2. In MODE 3, the startup of an inactive RCP can not resultin a

"cold water” criticality, even if the maximum difference in temperature
exists between the SG and the core.. The maximum positive reactivity
addition that can occur due to an inadvertent RCP start is less than half
the minimum required SDM. Startup of an idle RCP cannot, therefore,
produce a retum to power from the hot standby condition.

The ejectlon of a control rod rapldly adds reactivity to the reactor core,

-causing both the core power level and heat flux to increase with

corresponding increases in reactor coolant temperatures and pressure.

(continued)
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SDM
B3.1.1

—/

APPLICABLE

SAFETY

ANALYSES
(continued)

The ejection of a rod also produces a time dependent redistribution of
core power. Depending on initial power level, this accident is terminated
by the power range neutron flux - high or low reactor trip setpoint in the
FSAR analyses. '

SDM satisfies Criterion 2 of 10CFR50.36(c)(2)(ii). Even though it is not
directly observed from the control room, SDM is considered an initial
condition process variable because it is periodically monitored to ensure
that the unit is operating within the bounds of accident analysis
assumptions.

LCO

SDM is a core design condition that can be ensured during operation
through control rod positioning (control and shutdown banks) and through
the soluble boron concentration.

The MSLB (Ref. 2) and the boron dilution (Ref. 3) accidents are the most
limiting analyses that establish the SDM value of the LCO. For MSLB
accidents, if the LCO is violated, there is a potential to exceed the DNBR

» limit and to exceed 10 CFR 100, "Reactor Site Criteria," limits (Ref. 4).

For the boron dilution accident, if the LCO is violated, the minimum
required time assumed for operator action to terminate dilution may no ‘
longer be sufficient. The required SDM limits are specified in the COLR. \_“

P

APPLICABILITY

In MODE 2 with kes < 1.0 and in MODES 3, 4, and 5 the SDM
requirements are applicable to provide sufficient negative reactivity to
meet the assumptions of the safety analyses discussed above. In
MODE 6, the shutdown reactivity requirements are given in LCO 3.9.1,
"Boron Concentration." In MODES 1 and 2, SDM is ensured by
complying with LCO 3.1.5, "Shutdown Bank Insertion Limits," and
LCO 3.1.6, “Control Bank Insertion Limits.”

The Applicability is modified by a Note stating that the transition from

MODE 6 to MODE 5 is not permitted while LCO 3.1.1 is not met. This

- Note specifies an exception to LCO 3.0.4 and prohibits the transition
-when SDM limits are not met. This Note assures that the initial

assumptions of a postulated boron dilution event in MODE 5 are met.

ACTIONS

Al

If the SDM réquirements are not met, boration must be initiated promptly.
A Completion Time of 15 minutes is adequate for an operator to correctly
align and start the required systems and components. It is assumed that

boration will be continued until the SDM requirements are met. -

N

(continued)
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SDM
B3.1.1

o

ACTIONS

A.1 (continued)

In the determination of the required combination of boration flow rate and
boron concentration, there is no unique requirement that must be
satisfied. Since it is imperative to raise the boron concentration of the
RCS as soon as possible, the borated water source should be a highly
concentrated solution, such as that normally found in the boric acid
storage tanks, or the refueling water storage tank. The operator should

" borate with the best source available for the plant conditions.

‘SURVEILLANCE

REQUIREMENTS

SR 3.1.1.1 .

In MODES 1 and:2, SDM is verified by observing that the requirements of
LCO 3.1.5 and LCO 3.1.6 are met. In the event that a rod is known to be
untrippable, however,:SDM verification must account for the worth of the
untrippable rod as well as another rod of maximum worth.

RN o .
In MODES 2 (with ker < 1.0), 3, 4, and 5, the SDM is verified by
performing a reactivity balance calculation, considering the listed
reactivity effects:

a. RCS boron co.n‘éen'tration: (may include allowances for boron-10

depletion);
b. Control and shutdown rod position;
c. RCS average temperature;
d. Fuel burnup Sased on gross thermal energy generation;
e. Xenon concentration;
f. Samarium concentration; and
g. Isothermal temperature coefficient (ITC).

Using the ITC accounts for Doppler reactivity in this calculation because
the reactor is subcritical, and the fuel temperature will be changing at the
same rate as the RCS.

(continued)
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BASES

SURVEILLANCE
REQUIREMENTS

SR 3.1.1.1 (continued)

In the event that a rod is known to be untrippable and not fully inserted,
SDM verification must account for the worth of the untrippable rod as well
as another rod of maximum worth.

The Frequency of 24 hours is based on the generally slow change in
required boron concentration and the low probability of an accident
occurring without the required SDM: This allows time for the operator to
collect the required data, which includes performing a boron concentration
analysis, and complete the calculation.

REFERENCES

1.

o > e

10 CER 50, Appendix A, GDC 26.

FSAR, Chapter 15, Section 15.1.5.
FSAR, Chapter 15, Section 15.4.6.

10 CFR 100.
Westinghouse NSAL-02-14.
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PHYSICS TESTS Exceptions - MODE 2
B3.1.8

B 3.1 REACTIVITY CONTROL SYSTEMS

B 3.1.8 PHYSICS TESTS Exceptions = MODE 2

BASES

BACKGROUND

The primary purpose of the MODE 2 PHYSICS TESTS ekceptions is to
permit relaxations of exrstlng LCOs to allow certain PHYSICS TESTS to
be performed.

Section Xl of 10 CFR 50, Appendix B (Ref. 1), requires that a test
program be established to ensure that structures, systems, and
components will perform satisfactorily in service. All functions necessary
to ensure that the specified design conditions are not exceeded during
normal operation and anticipated operational occurrences must be tested.
This testing is an integral part of the design, construction, and operation
of the plant. Requirements for notification of the NRC, for the purpose of
conducting tests and experiments, are specified in 10 CFR 50.59 (Ref. 2).

The key objectt\'/es of atest prog-ram are to (Ref. 3):

a. - Ensure that the‘facility has been adequately designed;

b. - Validate the analytical models used in the design and analysis;
c. . - Verify the assumptions used to predict unit response;

d. Ensure that installation of equipment in the facility has been
accomphshed in accordance with the design; and

e. Verify that the operatlng and emergency procedures are
adequate

To accomplrsh these objectlves testmg is performed prior to initial
criticality, during startup, during low power operations, during power

-ascension, at high power, and after each refueling. The PHYSICS
‘TESTS requirements for reload fuel cycles ensure that the operating

characteristics of the core ‘are consistent with the design predictions and
that the core can be operated as desugned

| : PHYSICS TESTS procedures are written and approved in accordance

.with established formats. The procedures include all information
- necessary to'permit a detailed execution of the testing required to ensure

that the design intent is met.. PHYSICS TESTS are performed in
accordance with these procedures and test results are approved prior to

- continued power escalation and long term power operation.

(continued)
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PHYSICS TESTS Exceptions - MODE 2

B3.1.8
t/\
BASES N
BACKGROUND The PHYSICS TESTS typically required for reload fuel cycles in |
(continued) MODE 2 include:

a.
b.
c.

d.

Critical Boron Concentration - Control Rods Withdrawn;
Critical Boron Concentration - Control Rods Inserted;
Control Rod Worth; and

Isothermal Temperature Coefficient (ITC).

These and other supplementary tests may be required to calibrate the
nuclear instrumentation or to diagnose operational problems. These tests
may cause the operating controls and process variables to deviate from
their LCO requirements during their performance.

a.

The Critical Boron Concentration - Control Rods Withdrawn Test
measures the critical boron concentration at hot zero power

(HZP). With all rods out, the lead control bank is at or near its fully
withdrawn position. HZP is where the core is critical (kex = 1.0),

and the Reactor Coolant System (RCS) is at design temperature

and pressure for zero power. Performance of this test should not

violate any of the referenced LCOs. N4

The Critical Boron Concentration - Control Rods Inserted Test
measures the critical boron concentration at HZP, with a bank
having a worth of at least 1% Ak/k at or near its fully inserted
position in the core. With the core at HZP and all banks fully
withdrawn, the boron concentration of the reactor coolant is
gradually lowered in a continuous manner. The selected bank is
then inserted to make up for the decreasing boron concentration.
The boron concentration is then measured with the selected bank
at or near its fully inserted position. This test may be performed
concurrently with the Control Rod Worth Test described below.
Performance of this test could violate LCO 3.1.4, "Rod Group
Alignment Limits"; LCO 3.1.5, "Shutdown Bank Insertion Limits";
or LCO 3.1.6, "Control Bank Insertion Limits."

The Control Rod Worth Test is used to measure the reactivity
worth of selected banks. This test is performed at HZP and has
four alternative methods of performance. The first method, the
Boron Exchange Method, varies the reactor coolant boron
concentration and moves the selected bank in response to the
changing boron concentration. The reactivity changes are
measured with a reactivity computer. This sequence is continued

-

-/

(continued)
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PHYSICS TESTS Exceptions - MODE 2
B3.1.8

BACKGROUND .
- (continued) -

for the remaining selected banks. The second method, the Rod

- Swap Method, measures the worth of a predetermined reference
-bank using the Boron Exchange Method above. :The reference
- bank is then nearly fully inserted into the core.  The selected bank

is then inserted into the core as the reference bank is withdrawn.
The HZP critical conditions are then determined with the selected
bank fully inserted into the core.-The worth of the selected bank is
inferred, based on the position of the reference bank with respect
to the selected bank. This sequence is repeated as necessary for

-the remaining selected banks. .The third method, the Boron

Endpoint Method, moves the selected bank over its entire length

. of travel and then varies the reactor coolant boron concentration

to achieve HZP criticality again. - The difference in boron
concentration is the worth of the selected bank. This sequence is

_repeated for the remaining selected banks. The fourth method,

the Dynamic Rod Worth Measurement Method, fully inserts and

~ withdraws the selected bank into the core while measuring

reactivity changes with a reactivity computer. Since the reactor is
not maintained critical while the selected bank is inserted, the
measured reactivity is corrected based on design predictions to
obtain the actual measured bank worth. The insertion and
withdrawal sequence is repeated for each selected bank to obtain
their worths. ; Performance of this test by any of the four methods

. could violate LCO 3.1.4, LCO 3.1.5, or LCO 3.1.6.

The ITC Test measures the ITC of the reactor. This test is

performed at HZP and has two methods of performance The first

| ~ method, the Slope Method, varies RCS temperature in a slow and
-continuous manner.  The reactivity change is measured with a

reactwrty computer as a function of the temperature change. The
ITC is the slope of the reactrvrty versus the temperature plot. The

. test is repeated by reversing the direction of the temperature

change, and the final ITC is the average of the two calculated
ITCs. The second method, the Endpoint Method, changes the

.RCS temperature and measures the reactivity at the beginning

and end of the temperature change. The ITC is the total reactlwty
change divided by the total temperature change. The test is
repeated by reversing the direction of the temperature change,

" and the final ITC is the average of the two calculated ITCs.
- .Performance of this test could violate LCO 3.4.2, "RCS Minimum

Temperature for Cntlcallty "

APPLICABLE
SAFETY .
ANALYSES

The fuel is protected by LCOs that preserve the initial conditions of the
core assumed during the safety.analyses.  The methods for development
of the LCOs that are excepted by this LCO are described in the

(continued)
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PHYSICS TESTS Exceptions - MODE 2
B3.1.8

—/

APPLICABLE

SAFETY

ANALYSES
(continued)

" Westinghouse Reload Safety Evaluation Methodology Report (Ref. 5).

The above mentioned PHYSICS TESTS, and other tests that may be
required to calibrate nuclear instrumentation or to diagnose operational
problems, may require the operating control or process variables to
deviate from their LCO limitations.

The FSAR defines requirements for initial testing of the facility, including
PHYSICS TESTS. Section 14.2 summarizes the zero, low power, and
power tests. Reload fuel cycle PHYSICS TESTS are performed in
accordance with Technical Specification requirements, fuel vendor
guidelines, and established industry practices. Although these PHYSICS
TESTS are generally accomplished within the limits for all LCOs,
conditions may occur when one or more LCOs must be suspended to
make completion of PHYSICS TESTS possible or practical. This is
acceptable as long as the fuel design criteria are not violated. When one
or more of the requirements specified in LCO 3.1.3, "Moderator
Temperature Coefficient (MTC),” LCO 3.1.4, LCO 3.1.5, LCO 3.1.6, and
LCO 3.4.2 are suspended for PHYSICS TESTS, the fuel design criteria
are preserved as long as the power level is limited to < 5% RTP, the
reactor coolant lowest operating loop temperature is kept > 541°F, and
SDM is within the limits specified in the COLR. P
The PHYSICS TESTS include measurement of core nuclear parameters \_/
or the exercise of control components that affect process variables.

Among the process variables involved are MTC and RCS Average
Temperature, which represent initial conditions of the unit safety analyses.

Also involved are the movable control components (control and shutdown

rods), which are required to shut down the reactor. The limits for these
variables are specified for each fuel cycle in the COLR. PHYSICS

TESTS meet the criteria for inclusion in the Technical Specifications, since

the components and process variable LCOs suspended during PHYSICS
TESTS meet Criteria 1, 2, and 3 of 10CFR50.36(c)(2)(ii).

Reference 6 allows special test exceptions (STEs) to be included as part
of the LCO that they affect. It was decided, however, to retain this STE as
a separate LCO because it was less cumbersome and provided additional
clarity.

LCO

This LCO allows the reactor parameters of MTC and minimum

temperature for criticality to be outside their specified limits. In addition, it
allows selected control and shutdown rods to be positioned outside of

their specified alignment and insertion limits. One Power Range Neutron

Flux channel may be bypassed, reducing the number of required

channels from 4 to 3. Operation beyond specified limits is permitted for

/

{continued)
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N : PHYSICS TESTS Exceptions - MODE 2
B3.1.8

LCO

- (continued)

IRt (SNEL .
the purpose of performing PHYSICS TESTS and poses no threat to fuel
mtegnty, provnded the SRs are met

The requrrements of LCO 3 1 .3, LCO 3 1.4, LCO 3.1.5, LCO 3.1.6,
and LCO 3.4.2 may be suspended and the number of required channels
for LCO 3.3.1, "RTS Instrumentation," Functions 2, 3, 6, and 18.e, may be

-reduced to 3 required channels during the performance of PHYSICS

TESTS provided:
a. RCS lowest operatmg loop average temperature is =2 541°F;

b. . SDMis wrthm the Ilmlts specmed in the COLR; and

c. THERMAL POWER is <5% RTP

APPLICABILITY

This LCO is applicable in MODE 2 when berforming low power PHYSICS
TESTS. The applicable PHYSICS TESTS are performed in MODE 2 at
HZP.

,
i

ACTIONS

If the SDM requirement ie not met, boration must be initiated promptly. A
Completion Time of 15 minutes is adequate for an operator to correctly

- align and start the required systems and components. The operator
-should begin boration with the best source available for the plant

conditions. Boration will be continued until SDM is within limit.

Suspension of PHYSICS TESTS exceptions requires restoration of each
of the applicable LCOs to within specification.

BL - oo

When THERMAL POWER is > 5% RTP the only acceptable action is to
open the reactor trip breakers (RTBs) to prevent operation of the reactor
beyond its design limits. Immediately opening the RTBs will shut down
the reactor and prevent operation of the reactor outside of its design
limits.

Whenthe"ll;\.’CS —tOWest operating loop favg is < 541°F, the appropriate

B . -action is to restore Tavy to within its specified limit. The allowed

(continued)
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PHYSICS TESTS Exceptions - MODE 2
B3.1.8

e
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ACTIONS

C.1 (continued)

Completion Time of 15 minutes provides time for restoring T, to within
limits without allowing the plant to remain in an unacceptable condition for
an extended period of time. Operation with the reactor critical and with an
operating loop's-temperature below 541°F could violate the assumptions
for accidents analyzed in the safety analyses.

D.1

If the Required Actions cannot be completed within the associated
Completion Time, the plant must be brought to a MODE in which the
requirement does not apply. To achieve this status, the plant must be
brought to at least MODE 3 within an additional 15 minutes. The
Compiletion Time of 15 additional minutes is reasonable, based on
operating experience, for reaching MODE 3 in an orderly manner and
without challenging plant systems.

SURVEILLANCE
REQUIREMENTS

SR _3.1.8.1

The required power range and intermediate range channels must be ,
OPERABLE in MODE 2 by LCO 3.3.1, "Reactor Trip System (RTS) o/
Instrumentation." A CHANNEL OPERATIONAL TEST is performed on

each OPERABLE power range and intermediate range channel prior to

initiation of the PHYSICS TESTS. This will ensure that the RTS is

properly aligned to provide the required degree of core protection during

the performance of the PHYSICS TESTS.

SR 3.1.8.2

Verification that the RCS lowest operating loop Tayg is > 541°F will ensure
that the unit is not operating in a condition that could invalidate the safety
analyses. Verification of the RCS temperature at a Frequency of

30 minutes during the performance of the PHYSICS TESTS will ensure
that the initial conditions of the safety analyses are not violated.

SR 3.1.8.3

Verification that the THERMAL POWER is < 5% RTP will ensure that the
plant is not operating in a condition that could invalidate the safety
analyses. Verification of the THERMAL POWER at a Frequency of 1 hour
during the performance of the PHYSICS TESTS will ensure that the initial
conditions of the safety analyses are not violated.

-

N4

(continued)
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PHYSICS TESTS Exceptions - MODE 2
B3.1.8

SURVEILLANCE
REQUIREMENTS
(continued)

SR 3.1.84 .- i

Verification that the SDM is within limits specified in the COLR ensures
that, for the specific RCCA and RCS temperature manipulations
performed during PHYSICS TESTS, the plant is not operating in a
manner that could invalidate the safety analysis assumptions

During PHYSICS TESTS in which the requirements of LCOs 3.1.4, 3.1.5,

and 3.1.6 are satisfied, the SDM surveillance consists of a verification that
the rod insertion limits of LCOs 3.1.5 and 3.1.6 are met.

During PHYSICS TESTS in which the requirements of LCO 3.1.4,

LCO 3.1.5, or LCO 3.1.6 are not met, the SDM is verified by performing a
reactivity balance calculation, considering the following reactivity effects:

a. RCS boron concentration (may include allowances for boron-10
depletion);

b. Control and shutdown rod position;

C. RCS average témperature;

d. Fuel burnup based on gross thermal energy generation;

e. Xenon concentration;

f. Samarium concentration; and

g. Isothermal temperature coefficient (ITC).

Using the ITC accounts for Doppler reactivity in this calculation when the
reactor is subcritical, and the fuel temperature will be changing at the
same rate as the RCS.

The Frequency of 24 hours is based on the generally slow change in

required boron concentration and on the low probability of an accident
occurring without the required SDM.

REFERENCES

1. 10 CFR 50, Appendix B, Section Xi.
10 CFR 50.59.

Regulatory Guide 1.68, Revision 2, August, 1978.

A owoN

Not Used.

(continued)
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REFERENCES 5. WCAP-9272-P-A, "Westinghouse Reload Safety Evaluation
(continued) Methodology Report," July 1985.
6. WCAP-11618, including Addendum 1, April 1989,

CALLAWAY PLANT

B 3.1.8-8 Revision 5

0

—/

—/

M



o

BASES

RTS Instrumentation
B 3.3.1

BACKGROUND
(continued)

Signa! Process Control and Protection System

- Generally, three or four channels of process control equfpment are used
. for the signal processing of unit parameters measured by the field

instruments. The process control equipment provides signal conditioning,
comparable output signals for instruments located on the main control
board, and comparison of measured input signals with setpoints

- established by safety analyses. 'If the measured value of a unit parameter

exceeds the predetermined setpoint, an output from a bistable is
forwarded to the SSPS for decision evaluation. Channel separation is

- maintained up to and through the input bays. However, not all unit

parameters require four channels of sensor measurement and signal

.processing. Some unit parameters provide input only to the SSPS, while

others provide input to the SSPS, the main control board, the unit
computer, and one or more control systems

Generally, if a parameter is used only for mput to the protection circuits,
three channels with a two-out-of-three logic are sufficient to provide the
required reliability and redundancy. If one channel fails in a direction that
would not result in a partial Function trip, the Function is still OPERABLE
with a two-out-of-two logic. If one channel fails, such that a partial

- Function trip occurs; a trip will not occur and the Function is still

OPERABLE with a one-out-of-two logic. .

Generally, if a parameter is used for input to the SSPS and a control
function, four channels with a two-out-of-four logic are sufficient to provide
the required reliability and redundancy. The circuit must be able to
withstand both an input failure to the control system, which may then
require the protection function actuation, and a single failure in the other
channels providing the protection function actuation. Again, a single
failure will neither cause nor prevent the protection function ‘actuation.
These requirements are described in IEEE-279-1971 (Ref 3). The actual
number of channels requrred for each unit parameter is specified in
Reference 1. e o .

-

Two Iogic channels are required to ensure no single random failure of a

logic channel will disable the RTS. The logic channels are designed such

- that testing requrred while the reactor is at power may be accomplished

without causing trip.

;’.’

(continued)
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N

BACKGROUND
(continued)

" Trip Setpoints and Allowable Values

The Trip Setpoints are the nominal values at which the bistables are set.
Any bistable is considered to be properly adjusted when the "as left" value
is within the two-sided tolerance band for calibration accuracy (typically
15 mV).

The Trip Setpoints listed in Table B 3.3.1-1 and used in the bistables are
based on the analytical limits stated in Reference 2. The selection of
these Trip Setpoints is such that adequate protection is provided when all
sensor and processing time delays are taken into account. To allow for
calibration tolerances, instrumentation uncertainties, instrument drift, and
severe environment errors for those RTS channels that must function in
harsh environments as defined by 10 CFR 50.49 (Ref. 4), the Allowable
Values specified in Table 3.3.1-1 in the accompanying LCO are
conservatively adjusted with respect to the analytical limits. A detailed
description of the methodology used to calculate the Trip Setpoints,
including their explicit uncertainties, is provided in Reference 6. The
actual nominal Trip Setpoint entered into the bistable is more conservative
than that specified by the Allowable Value to account for changes in
random measurement errors detectable by a COT. One example of such
a change in measurement error is drift during the surveillance interval. If
the measured setpoint does not exceed the Allowable Value, the bistable \/
is considered OPERABLE.

Setpoints in accordance with the Allowable Value ensure that design limits
are not violated during AOOs (and that the consequences of DBAs will be
acceptable, providing the unit is operated from within the LCOs at the
onset of the AOO or DBA and the equipment functions as designed).

Note that in the accompanying LCO 3.3.1, the Allowable Values of

Table 3.3.1-1 are the LSSS.

Each channel of the process control equipment can be tested on line to
verify that the signal or setpoint accuracy is within the specified allowance
requirements. Once a designated channel is taken out of service for
testing, a simulated signal is injected in place of the field instrument
signal. The process equipment for the channel in test is then tested,
verified, and calibrated. SRs for the channels are specified in the SRs
section.

The Allowable Values listed in Table 3.3.1-1 are based on the

methodology described in Reference 6, and reviewed in support of
Amendments 15, 43, 57, 84, 102, and 125, which incorporates all of the

known uncertainties applicable for each channel. The magnitudes of

these uncertainties are factored into the determination of each Trip

Setpoint. All field sensors and signal processing equipment for these

./

(continued)
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RTS Instrumentation
B 3.3.1

BACKGROUND

T:ri'p' éetpoints and Allowable Values (continued)

channels are assumed to operate within the allowances of these
uncertamty magmtudes

Solld State Protectlon Svstem

~ b

“The SSPS equxpment':s used for the decrsron logic processing of outputs

from the signal processing equipment bistables. To meet the redundancy

- requirements, two trains of SSPS, each performmg the same functions,

are provided. If one train is taken out of service for maintenance or test
purposes, the second train will provide reactor trip and/or ESF actuation .
for the unit. If both trains are taken out of service or placed in test, a

- reactor trip will result. Each train is packaged in its own cabinet for

physical and electrical separation to satisfy separation and independence
requirements. The system has been designed to trip in the event of a
loss of power, dlrectlng the umt to a safe shutdown condition.

The SSPS. perfonns the decrsron Ioglc for actuating a reactor trip or ESF
actuation, generates the electrical output signal that will initiate the
required trip or actuation, and provides the status, permissive, and
annunciator output signals to the main control room of the unit.

The blstable outputs from the signal processing equipment are sensed by
the SSPS equipment and combined into logic matrices that represent
combinations indicative of various unit upset and accident transients. If a

~ required logic matrix combination is completed, the system will initiate a
‘reactor trip or send actuation'signals via master and slave relays to those

components whose aggregate Function best serves to alleviate the
condition and restore the unit to a safe condition. Examples are given in
the Applicable Safety Analyses LCO and Applicability sections of this

‘ Bases :

Reactor Tnp Swntchqear )

The RTBs are in the electncal power supply line from the control rod drive

motor generator set power supply to the CRDMs. Opening of the RTBs
interrupts power to the CRDMs, which allows the shutdown rods and
control rods to fall into the core by gravity. Each RTBis equipped with a

,bypass breaker to allow testrng of the RTB while the unit is at power.

P

, Durlng normal operatlon the output from the SSPS is a voltage signal that

energizes the undervoltage coils in the RTBs and bypass breakers, if in
use. When the required logic matrix combination is completed, the SSPS

(continued)
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RTS Instrumentation
B 3.3.1
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BACKGROUND

Reactor Trip Switchgear (continued)

- output voltage signal is removed, the undervoltage coils are de-energized,

the breaker trip lever is actuated by the de-energized undervoltage coil,
and the RTBs and bypass breakers are tripped open. This allows the
shutdown rods and control rods to fall into the core. In addition to the
de-energization of the undervoltage coils, each reactor trip breaker is also
equipped with an automatic shunt trip device that is energized to trip the
breaker open upon receipt of a reactor trip signal from the SSPS. Either
the undervoltage coil or the shunt trip mechanism is sufficient by itself,
thus providing a diverse trip mechanism.

The decision logic matrix Functions are described in the functional
diagrams included in Reference 1. In addition to the reactor trip or ESF,
these diagrams also describe the various "permissive interlocks" that are
associated with unit conditions.

Each train has a built in testing device that can test the decision logic
matrix Functions and the actuation devices while the unit is at power.
When any one train is taken out of service for testing, the other train is
capable of providing unit monitoring-and protection until the testing has
been completed. The testing device is semiautomatic to minimize testing

time. \\/

APPLICABLE
SAFETY
ANALYSES,
LCO, AND
APPLICABILITY

- The RTS functions to maintain the applicable Safety Limits during all

AOOs and mitigates the consequences of DBAs in all MODES in which
the Rod Control System is capable of rod withdrawal or one or more rods
are not fully inserted.

Each of the analyzed accidents and transients can be detected by one or
more RTS Functions. The accident analysis described in Reference 2
takes credit for most RTS trip Functions. RTS trip Functions not
specifically credited in the accident analysis are qualitatively credited in
the safety analysis and the NRC staff approved licensing basis for the
unit. These RTS trip Functions may provide protection for conditions that
do not require dynamic transient analysis to demonstrate Function
performance. They may also serve as backups to RTS trip Functions that
were credited in the accident analysis.

The LCO requires all instrumentation performing an RTS Function, listed
in Table 3.3.1-1 in the accompanying LCO, to be OPERABLE. Failure of
any instrument renders the affected channel(s) inoperable and reduces
the reliability of the affected Functions.

{continued) —/
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APPLICABLE
SAFETY
ANALYSES,
LCO, AND
APPLICABITLITY
(continued) -

The LCO generally requires OPERABILITY of three or four channels in
each instrumentation Function, two channels of Manual Reactor Trip in

‘each logic Function, and two trains in each Automatic Trip Logic Function.

Four OPERABLE instrumentation channels in a two-out-of-four
configuration are required when one RTS channel is also used as a
control system input. This configuration accounts for the possibility of the

~ shared channel failing in such a manner that it creates a transient that

requires RTS action. In this case, the RTS will still provide protection,
even with a random failure of one of the other three protection channels.

. Three operable instrumentation channels in a two-out-of-three

configuration are generally required when there is no potential for control
system and protection system interaction that could simultaneously create
a need for RTS trip and disable one RTS channel. The two-out-of-three

"and two-out-of-four configurations allow one channel to be tripped during

maintenance or testing without causing a reactor trip. In cases where an

| inoperable channel is placed in the tripped condition indefinitely to satisfy

+ the Required Action of an LCO, the logic configurations are reduced to

one-out-of-two and one-out-of-three where tripping of an additional
channel, for any reason, would result in a reactor trip. To allow for
surveillance testing or setpoint adjustment of other channels while in this
condition, several Required Actions allow the inoperable channel to be

- bypassed. Bypassing the inoperable channel creates a two-out-of-two or

two-out-of-three logic configuration allowing a channel to be tripped for
testing without causing a reactor trip. Specific exceptions to the above
general philosophy exist and are discussed below.

Reactor Trip System Functions

The safety analyéés and OPERABILlTY requirements applicable to each

' RTS Function are discussed below:

1. 4 Ma'n'ual Ré‘éctér'l"rip

The Manual Reactor Trip ensures that the control room operator

" . can initiate a'reactor trip at any time by using either of two reactor
trip switches in the control room. A Manual Reactor Trip

- accomplishes the same results as any one of the automatic trip
Functions. It is used by the reactor operator to shut down the
reactor whenever any parameter is rapidly trending toward its Trip
Setpoint. = . -

The LCO requires two Manual Reactor Trip channels to be
OPERABLE. Each channel is controlled by a manual reactor trip
. switch. Each channel activates the reactor trip breaker in both
- trains. ‘Two independent channels are required to be OPERABLE

(continued)
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B 3.3.1
BASES /
APPLICABLE Manual Reactor Trip (continued)
SAFETY : .
ANALYSES, so that no single random failure will disable the Manual Reactor
LCO, AND Trip Function.
APPLICABILITY

In MODE 1 or 2, manual initiation of a reactor trip must be
OPERABLE. These are the MODES in which the shutdown rods
and/or control rods are partially or fully withdrawn from the core.

In MODE 3, 4, or 5, the manual initiation Function must also be
OPERABLE if one or more shutdown rods or control rods are
withdrawn or the Rod Control System is capable of withdrawing
the shutdown rods or the control rods. In this condition,
inadvertent control rod withdrawal (automatic rod withdrawal is no
longer available) is possible. In MODE 3, 4, or 5, manual initiation
of a reactor trip does not have to be OPERABLE if the Rod
Control System is not capable of withdrawing the shutdown rods
or control rods and if all rods are fully inserted. If the rods cannot
be withdrawn from the core and all of the rods are fully inserted,
there is no need to be able to trip the reactor. In MODE 6, neither
the shutdown rods nor the control rods are permitted to be
withdrawn and the CRDMs are disconnected from the control rods
and shutdown rods. Therefore, the manual initiation Function is '

not required. ‘\/

Power Range Neutron Flux

The NIS power range detectors are located external to the reactor
vessel and measure neutrons leaking from the core. The NIS
power range detectors provide input to the Rod Control System
and the Steam Generator (SG) Water Level Control System.
Therefore, the actuation logic must be able to withstand an input
failure to the control system, which may then require the
protection function actuation, and a single failure in the other
channels providing the protection function actuation. Note that
this Function also provides a signal to prevent rod withdrawal prior
to initiating a reactor trip. Limiting further rod withdrawal may
terminate the transient and eliminate the need to trip the reactor.

a. Power Range Neutron Flux - High

The Power Range Neutron Flux - High trip Function
ensures that protection is provided, from all power levels,
against a positive reactivity excursion leading to DNB
during power operations and will prevent fuel melting,
providing protection for the safety limit on linear heat rate.

Qontinued)u
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BASES
APPLICABLE - Yt a. - Power Range Neutron Flux - High (continued).-‘
SAFETY K
"ANALYSES, - - . These excursions can be caused by rod thhdrawal or
LCO,AND . ‘ reduc'uons in RCS temperature. .

APPLICABILITY . ST

h The LCO requires all four of the Power Range Neutron
Flux - High channels to be OPERABLE (two-out-of-four trip

: logic). The Trip Setpoint is < 109% RTP.

In MODE 1 or 2, when a positive reactivity excursion could
occur; the Power Range Neutron Flux - High trip must be
OPERABLE. This Function will terminate the reactivity
.excursion and shut down the reactor prior to reaching a
power level that could damage the fuel. In MODE 3, 4, 5,
or 6, the NIS power range detectors cannot detect neutron
-levels. In these MODES, the Power Range Neutron Flux -
‘ High does not have to be OPERABLE because the reactor
is shut down and reactivity excursions into the power range
- are extremely unlikely. Other RTS Functions and
~administrative controls provide protection against reactivity
additions when in MODE 3, 4, 5 or6.

b. Power Ranqe Neutron Flux - Low
The LCO requ:rement for the Power Range Neutron Flux -
Low trip Function ensures that protection is provided
against a positive reactivity excursion from low power or
subcntlcal condltlons

The LCO requires all four of the Power Range Neutron
Flux - Low channels to be OPERABLE (two-out-of-four trip
“logic). ‘The Trip Setpoint is < 25% RTP.

. «In MODE 1, below the Power Range Neutron Flux (P-10
- _setpoint), and in MODE 2, the Power Range Neutron Flux -
. Low trip must be OPERABLE. This Function may be
. manually blocked by the operator when two out of four
* ..l power.range channels are greater than 10% RTP (P-10
- © «setpoint). This Function is automatically unblocked when
....three out of four power range channels are below the P-10
- setpoint.” Above the P-10 setpoint, positive reactivity
- additions are mitigated by the Power Range Neutron Flux-
‘High trip Function."

In MODE 3, 4, 5, or 6, the Power Range Neutron Flux -
Low trip Function does not have to be OPERABLE
because the reactor is shut down and the NIS power range

. oL - - - = (continued)
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B 3.3.1
BASES /
APPLICABLE b. Power Range Neutron Flux_- Low (continued)
SAFETY
ANALYSES, detectors cannot detect neutron levels in this range. Other
LCO, AND RTS trip Functions and administrative controls provide
APPLICABILITY protection against positive reactivity additions or power

excursions in MODE 3, 4, 5, or 6.

Power Range Neutron Flux Rate

The Power Range Neutron Flux Rate trip uses the same channels

as discussed for Function 2 above.

Power Range Neutron Flux - High Positive Rate

The Power Range Neutron Flux - High Positive Rate trip Function
ensures that protection is provided against rapid increases in
neutron flux that are characteristic of an RCCA drive rod housing
rupture and the accompanying ejection of the RCCA. This

Function compliments the Power Range Neutron Flux -

High and

Low Setpoint trip Functions to ensure that the criteria are met for a
rod ejection from the power range. This Function also provides

protection for the rod withdrawal at power event.

The LCO requires all four of the Power Range Neutron Flux - High
Positive Rate channels to be OPERABLE (two-out-of-four trip
logic). The Trip Setpoint is < 4.25% RTP with a time constant 2 2

seconds.

In MODE 1 or 2, when there is a potential to add a large amount
of positive reactivity from a rod ejection accident (REA), the Power
Range Neutron Flux- High Positive Rate trip must be OPERABLE.

In MODE 3, 4, 5, or 6, the Power Range Neutron Flux -

High

Positive Rate trip Function does not have to be OPERABLE
because other RTS trip Functions and administrative controls will
provide protection against positive reactivity additions. Also, since
only the shutdown banks may be withdrawn in MODE 3, 4, or 5,
the remaining complement of control bank worth ensures a
sufficient degree of SDM in the event of an REA. In MODE 6, no
rods are withdrawn and the SDM is increased during refueling
operations. The reactor vessel head is also removed or the
closure bolts are detensioned preventing any pressure buildup. In
addition, the NIS power range detectors cannot detect neutron

levels present in this mode.

(continued) N
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BASES
APPLICABLE Intermediate Range Neutron Flux
SAFETY SRCIA

. ANALYSES, . - The Intermediate Range Neutron Flux trip Function ensures that
LCO,;AND protection is provided against an uncontrolled RCCA bank rod
APPLICABILITY withdrawal accident from a subcritical condition during startup
. (continued) (automatic rod withdrawal is no longer available). This trip

Function provides redundant protection to the Power Range
Neutron Flux - Low Setpoint trip Function. The NIS intermediate

" range detectors are located external to the reactor vessel and
- measure neutrons leaking from the core. The NIS intermediate

range detectors do not provide any input to control systems. Note

- that this Function also provides a signal to prevent rod withdrawal
- prior to initiating a reactor trip. Limiting further rod withdrawal may

terminate the transient and eliminate the need to trip the reactor.

The LCO requires two channels of Intermediate Range Neutron
Flux to be OPERABLE. Two OPERABLE channels are sufficient
to ensure no single random failure will disable this trip Function
(one-out-of-two trip logic). The Trip Setpoint is < 25% RTP.

"‘Because this trip’Fu'riétion is important only during startup, there ié

generally no need to disable channels for testing while the

“Function is required to be OPERABLE. Therefore, a third channel
is unnecessary. .-’ .

In MODE 1 below the P-10 setpoint, and in MODE 2 above the

P-6 setpoint, when there is a potential for an uncontrolled RCCA
bank rod withdrawal accident during reactor startup, the
Intermediate Range Neutron Flux trip must be OPERABLE.

- Above the P-10 setpoint, the Power Range Neutron Flux - High

Setpoint trip and the Power Range Neutron Flux - High Positive
Rate trip provide core protection for a rod withdrawal accident. In
MODE 2 below the P-6 setpoint, the Source Range Neutron Flux
trip Function provides core protection for reactivity accidents. In
MODE 3, 4, or 5, the Intermediate Range Neutron Flux trip does

not have to be OPERABLE because the control rods must be fully

inserted and only the shutdown rods may be withdrawn. The
reactor cannot be started up in this condition. The core also has
the required SDM to mitigate the consequences of a positive
reactivity addition accident. In MODE 6, all rods are fully inserted

" . "and the core has a required increased SDM. Also, the NIS
" intermediate range detectors cannot detect neutron levels present
I in this MODE; i " :

-,

(continued)
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APPLICABLE
SAFETY
ANALYSES,
LCO, AND
APPLICABILITY
(continued)

Source Range Neutron Flux

The LCO requirement for the Source Range Neutron Flux trip
Function ensures that protection is provided against an
uncontrolled RCCA bank rod withdrawal accident from a
subcritical condition during startup (automatic rod withdrawal is no
longer available). This trip Function provides redundant protection
to the Power Range Neutron Flux - Low and Intermediate Range
Neutron Flux trip Functions. In MODES 3, 4, and 5, administrative
controls also prevent the uncontrolled manual withdrawal of rods.
The NIS source range detectors are located external to the reactor
vessel and measure neutrons leaking from the core. The NIS
source range detectors do not provide any inputs to control
systems. The source range trip is the only RTS automatic
protection function required in MODES 3, 4, and 5 with the Rod
Control System capable of rod withdrawal or one or more rods not
fully inserted. Therefore, the functional capability at the Trip
Setpoint is assumed to be available.

The LCO requires two channels of Source Range Neutron Flux to

be OPERABLE. Two OPERABLE channels are sufficient to

ensure no single random failure will disable this trip Function. This ‘
Function uses one-out-of-two trip logic. The Trip Setpoint is o/
< 1.0 E5 cps. The outputs of the Function to RTS logic are not

required OPERABLE in MODE 6 or when all rods are fully

inserted and the Rod Control System is incapable of rod

withdrawal.

The Source Range Neutron Flux trip Function provides protection
for control rod withdrawal from subcritical, boron dilution, and
control rod ejection events.

In MODE 2 when below the P-6 setpoint, the Source Range
Neutron Flux trip must be OPERABLE. Above the P-6 setpoint,

- the Intermediate Range Neutron Flux trip and the Power Range

Neutron Flux - Low trip will provide core protection for reactivity
accidents. Above the P-6 setpoint, the NIS source range neutron
flux reactor trip may be manually blocked. When the source range
trip is blocked, the high voltage to the detectors is also removed.

In MODES 3, 4, and 5 with the Rod Control System capable of rod
withdrawal or one or more rods not fully inserted, the Source

Range Neutron Flux trip Function must also be OPERABLE. If the

Rod Control System is capable of rod withdrawal, the Source

Range Neutron Flux trip must be OPERABLE to provide core

protection against a rod withdrawal accident. If the Rod Control

\—/

(continued)
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LCO, AND .
APPLICABILITY

: Source Range Neutron Flux (continued)

System is not capable of rod withdrawal, the sourcehi'ange

“.detectors are not required to trip the reactor. However, their

monitoring Function must be OPERABLE to monitor core neutron
levels and provide inputs to the BDMS as addressed in LCO 3.3.9,

. “"Boron Dilution Mitigation System (BDMS)," to protect against
~. . ‘inadvertent reactivity changes that may occur as a result of events

like an uncontrolled boron dilution. The requirements for the NIS
source range detectors in MODE 6 are addressed in LCO 3.9.3,

- "Nuclear Instrumentation."

Ov'ertem\bérature AT

The Overtemperatufe AT frip Function is provided to ensure that

. the design limit DNBR is met. This trip Function also limits the

range over which the Overpower AT trip Function must provide
protection. The inputs to the Overtemperature AT trip include
pressure, coolant temperature, axial power distribution, and
reactor power as indicated by loop AT assuming full reactor
coolant flow. Protection from violating the DNBR limit is assured

for those transients that are slow with respect to delays from the

core to the measurement system. The Overtemperature AT trip
Function uses each loop's AT as a measure of reactor power and

is compared with a setpoint that is automatically varied with the

following parameters:

. * reactor coolant average temperature - the Trip Setpoint is

.varied to correct for changes in coolant density and
- specific heat capacity with changes in coolant temperature;

- e 7y .pressurizer pressure - the Trip Setpoint is varied to correct

for changes in system pressure; and

. axiél Abowe'r‘ distriBution f(Al) - the Trip Setpoint is varied to

: « “account for imbalances in the axial power distribution as
~.detected by the NIS upper and lower power range
- .detectors. If axial peaks are greater than the design limits,
as indicated by the difference between the upper and lower
NIS power range detectors, the Trip Setpoint is reduced.

Dynamic campensation is included for system piping delays from

- the core to the temperature measurement system.

A(,

AT,and T, és used in the Overtemperature AT trip, represent the
100% RTP values as measured by the plant for each loop. For

(continued)
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APPLICABLE
SAFETY
ANALYSES,
LCO, AND
APPLICABILITY

Overtemperature AT (continued)

the startup of a refueled core until reset to actual measured values
(at 90-100% RTP), AT, is initially set at a value which is
conservatively lower than the last measured 100% RTP AT, for .
each loop. Setting AT, and T’ to the measured value of AT, and T’
normalizes each loop’s Overtemperature AT trip to the RCS loop
conditions existing at the time of measurement, thus the trip
reflects the equivalent full power conditions assumed for the OTAT
trip in the accident analyses. These differences in vessel AT and
Tavg can result from several factors, two of them being measured
RCS loop flows greater than Minimum Measured Flow and
asymmetric power distributions between quadrants. While RCS
loop flows are not expected to change, radial power redistribution
between quadrants may occur resulting in small changes in loop-
specific vessel AT and T,y values. Accurate determination of the
loop-specific vessel AT and T, values are made when
performing the Incore/Excore quarterly recalibration under steady
state conditions (i.e., power distributions not affected by xenon or
other transient conditions).

The time constants used in the lag compensation of measured AT ‘
(t3) and measured Tayq (16) are set at 0 seconds. This setting S
corresponds to the 7300 NLL card values used for lag

compensation of these signals. Safety analyses that credit
Overtemperature AT for protection must account for these field
adjustable lag cards as well as all other first order lag contributions

(i.e., the combined RTD/thermowell response time and the scoop
transport delay and thermal lag). The safety analyses use a total

first order lag of less than or equal to 6 seconds.

The Overtemperature AT trip Function is calculated for each loop
as described in Note 1 of Table 3.3.1-1. Trip occurs if
Overtemperature AT is indicated in fwo loops. The pressure and
temperature signals are used for other control functions; thus, the
actuation logic must be able to withstand an input failure to the
control system, which may then require the protection function
actuation, and a single failure in the other channels providing the
protection function actuation. Note that this Function also
provides a signal to generate a turbine runback prior to reaching
the Trip Setpoint. A turbine runback will reduce turbine power and

* reactor power, either through automatic rod insertion or through

operator action. A reduction in power will normally alleviate the
Overtemperature AT condition and may prevent a reactor trip.

/

(continued)
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. APPLICABILITY

Overtemperature AT (continued)

The LCO requires all four channels of the Overtemperature AT trip

Function to be OPERABLE (two-out-of-four trip logic). - Note that
the Overtemperature AT Function receives input from channels

- shared with other RTS Functions. Failures that affect multiple

Functions require entry into the Conditions applicable to all
affected Functions. -

In MODEA 1' of 2, 'the OVertemperature AT trip must be OPERABLE

.“to prevent DNB. In MODE '3, 4, 5, or 6, this trip Function does not

have to be OPERABLE because the reactor is not operating and

there is insuffi cnent heat productlon to be concerned about DNB.

| Overgower AT

The OverpowerAT trip Functlon ensures that protection is

provided to ensure the integrity of the fuel (i.e., no fuel pellet
melting and less than 1% cladding strain) under all possible
overpower.conditions. This trip Function also limits the required

. -range of the Overtemperature AT trip Function and provides a
- backup to the Power Range Neutron Flux - High Setpoint trip. The

Overpower AT trip Function ensures that the allowable heat
generation rate (kW/ft) of the fuel is not exceeded. The
Overpower AT trip also provides protection to mitigate the
consequences of small steamline breaks, as reported in
Reference 11, and the decrease in feedwater temperature event

- (Ref. 13). Ituses the AT of each loop as a measure of reactor

power with a setpoint that is automatically varied with the following
parameters:

. ‘reactor coolant average temperature - the Trip Setpoint is
varied to correct for changes in coolant density and
specific heat capacnty with changes in coolant temperature;
and

L IR ’rate of change of reactor coolant average temperature -
including dynamic compensation for the delays between
the core and the temperature measurement system.

. AT, and T, as used in the Overpower AT trip, represent the 100%
RTP.values as measured by the plant for each loop. For the

" ‘startup of a refueled core until reset to actual measured values (at
-90-100% RTP), AT, is initially set at a value which is

conservatively lower than the last measured 100% RTP AT, for
each loop. Setting AT, and T to the measured value of AT, and

(continued)
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Overpower AT (continued)

T" normalizes each loop’s Overpower AT trip to the RCS loop
conditions existing at the time of measurement, thus the trip
reflects the equivalent full power conditions assumed for the
OPAT trip in the accident analyses. These differences in vessel
AT and Tayg can result from several factors, two of them being
measured RCS loop flows greater than Minimum Measured Flow
and asymmetric power distributions between quadrants. While
RCS loop flows are not expected to change, radial power
redistribution between quadrants may occur resulting in small
changes in loop-specific vessel AT and T,q values. Accurate
determination of the loop-specific vessel AT and T, values are
made when performing the Incore/Excore quarterly recalibration
under steady state conditions (i.e., power distributions not affected
by xenon or other transient conditions).

The time constants used in the lag compensation of measured

AT (z3) and measured T, (16) are set at 0 seconds. This setting
corresponds to the 7300 NLL card values used for lag

compensation of these signals. Safety analyses that credit

Overpower AT for protection must account for these field

adjustable lag cards as well as all other first order lag contributions /
(i.e., the combined RTD/ thermowell response time and the scoop
transport delay and thermal lag). The safety analyses use a total

first order lag of less than or equal to 6 seconds.

The Overpower AT trip Function is calculated for each loop as per
Note 2 of Table 3.3.1-1. Trip occurs if Overpower AT is indicated
in two loops. The actuation logic must be able to withstand an
input failure to the control system, which may then require the
protection function actuation, and a single failure in the remaining
channels providing the protection function actuation. Note that
this Function also provides a signal to generate a turbine runback
prior to reaching the Trip Setpoint. A turbine runback will reduce
turbine power and reactor power. A reduction in power will
normally alleviate the Overpower AT condition and may prevent a
reactor trip.

The LCO requires four channels of the Overpower AT trip Function
to be OPERABLE (two-out-of-four trip logic). Note that the
Overpower AT trip Function receives input from channels shared
with other RTS Functions. Failures that affect multiple Functions
require entry into the Conditions applicable to all affected
Functions.

(continued) A
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~ Oyerpower AT - (continued)

- In MODE 1 or 2, the Overpower AT trip Function must be
. OPERABLE: These are the only times that enough heat is

generated in the fuel to be concerned about the heat generation

~rates and overheating of the fuel. In MODE 3, 4, 5, or 6, this trip

Function does not have to be OPERABLE because the reactor is
not operating and there is insufficient heat production to be
concerned about fuel overheating and fuel damage.

B

Pressurizer Pressure

- The same sensors provide input to the Pressurizer Pressure -

High and -'Low trips and the Overtemperature AT trip. The
Pressurizer-Pressure channels are also used to provide input to
the Pressurizer-Pressure Control System; thus, the actuation logic
must be able to withstand an input failure to the control system,
which may then require the protection function actuation, and a

- single failure in the other channels providing the protection
function actua_tion.

a. Pressurizer Pressure - Low

The Pfessurizer Pressure - Low trip Function ensures that
protection is provided against violating the DNBR limit due
to low pressure.

, The‘ LC6 requires four channels of Pressurizer Pressure —
-Low to be OPERABLE (two-out-of-four trip logic). The Trip
Setpomt is > 1885 ps:g

In MODE 1, when DNB is a major concern, the Pressurizer
. =Pressure -.Low trip must be OPERABLE. This trip
.. Function is'automatically enabled on increasing power by
.. -the P-7 interlock (NIS power range P-10 or turbine impulse
... pressure greater than 10% of full power equivalent (P-13)).
- .;On decreasing power, this trip Function is automatically
.-, blocked below.P-7. Below the P-7 setpoint, there is
+.- .= insufficient heat production to generate DNB conditions.

. ,-}‘.‘.

RN « JEN Pressunzer Pressure High

E The Pressunzer Pressure High trip Function ensures that
_protection is provided against overpressurizing the RCS.
- - This trip Function operates in conjunction with the

(continued)
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APPLICABLE b. Pressurizer Pressure — High (continued)
SAFETY
ANALYSES, pressurizer PORVs and safety valves to prevent RCS
LCO, AND overpressure conditions.
APPLICABILITY

The LCO requires four channels of Pressurizer Pressure -
High to be OPERABLE (two-out-of-four trip logic). The Trip
Setpoint is < 2385 psig.

The Pressurizer Pressure - High Allowable Value is
selected to be below the pressurizer safety valve actuation
pressure and above the power operated relief vaive
(PORV) setting. This setting minimizes challenges to
safety valves while avoiding unnecessary reactor trip for
those pressure increases that can be controlled by the
PORVs.

In MODE 1 or 2, the Pressurizer Pressure - High trip must
be OPERABLE to help prevent RCS overpressurization
and minimize challenges to the PORVs and safety valves.
In MODE 3, 4, 5, or 6, the Pressurizer Pressure - High trip
Function does not have to be OPERABLE because
transients that could cause an overpressure condition will \__/
be slow to occur. Therefore, the operator will have
sufficient time to evaluate unit conditions and take
corrective actions. Additionally, low temperature
overpressure protection systems provide overpressure
protection when the temperature of one or more RCS
loops is below 275°F.

9. Pressurizer Water Level — High

The Pressurizer Water Level - High trip Function provides a
backup signal for the Pressurizer Pressure - High trip and also
provides protection against water relief through the pressurizer
safety valves. These valves are designed to pass steam in order
to achieve their design energy removal rate. A reactor trip is
actuated prior to the pressurizer becoming water solid. The LCO
requires three channels of Pressurizer Water Level - High to be
OPERABLE (two-out-of-three trip logic). The Trip Setpoint is

< 92% of instrument span. The pressurizer level channels are
used as input to the Pressurizer Level Contro!l System. A fourth
channel is not required to address control/protection interaction
concerns. The level channels do not actuate the safety valves,
and the high pressure reactor trip is set below the safety valve
setting. Therefore, with the slow rate of charging available,

{continued) —/
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10.

u

11,
12.

Pressurizer Water Level - High (continued) : -

‘pressure overshoot due to level channel failure cannot cause the
-safety valve to lift before reactor high pressure trip.

'ln MODE 1, when there is a potential for overfilling the pressurizer,
the Pressunzer Water Level - High trip must be OPERABLE. This

-trip Function is automatically enabled on increasing power by the

P-7 interlock. .On decreasing power, this trip Function is

. automatically blocked below P-7. Below the P-7 setpoint,

transients that could raise the pressurizer water level will be slow
and the operator will have sufficient time to evaluate unit
conditions and take corrective actions.

' Reactor Coolant Flow — Low

The‘Rea'ct‘or Coolant Flow - Low trip Function ensures that
protection is provided against violating the DNBR limit due to low

_flow in one or more RCS loops, while avoiding reactor trips due to

normal variations in loop flow. Above the P-7 setpoint, the reactor
trip on low flow in two or more RCS loops is automatically

enabled. Above the P-8 setpoint, a loss of flow in any RCS loop

will actuate a reactor trip. Each RCS loop has three flow detectors
to monitor flow. The flow SIgnals are not used for any control

system input. .

' The LCO requnres three Reactor Coolant Flow - Low channels per

loop to be OPERABLE in MODE 1 above P-7 (two-out-of-three trip
logic). The Trip Setpoint is = 90% of loop Minimum Measured
Flow (MMF = 85,660 gpm).

l‘n MODE' 1 above the P-8 setpoint, a loss of flow in one RCS loop
could result in DNB conditions in the core because of the higher
power level. In MODE 1 below the P-8 setpoint and above the P-7

. .setpoint, a loss of flow in two or more loops is required to actuate
. -areactor trip because of the lower power level and the greater

margin to the design limit DNBR. Below the P-7 setpoint, all

_reactor trips on low flow are automatically blocked since there is
. lnsufr C|ent heat productlon to generate DNB conditions.

'Not used

Undervoltaqe Reactor Coolant Pumps

| The Undervoltage RCP reactor trip Function ensures that
protection is provided against violating the DNBR limit due to a

{continued)
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APPLICABLE 12.  Undervoltage Reactor Coolant Pumps (continued)
SAFETY
ANALYSES, loss of flow in two or more RCS loops. There is one potential
LCO, AND transformer (PT), with a primary to secondary ratio of 14400:120,
APPLICABILITY connected in parallel with the 13.8 kV power supply (PA system) to

13.

each RCP motor at the motor side of the supply breaker. Each PT
secondary side is connected to an undervoltage relay and time
delay relay, as well as a separate underfrequency relay. The
undervoltage relays provide output signals to the SSPS which
trips the reactor, if permissive P-7 is satisfied (i.e., greater than
10% of rated thermal power), when the voltage at one out of two
RCP motors on both PA system buses drops below 10584 Vac
(corresponding to 88.2 Vac at the undervoitage relay). The time
delay relay prevents spurious trips caused by transient voitage
perturbations. This trip Function will generate a reactor trip before
the Reactor Coolant Flow - Low Trip Setpoint is reached.

The LCO requires two Undervoltage RCP channels per bus to be
OPERABLE, a total of four channels. The Trip Setpoint is

2 10,584 Vac.

In MODE 1 above the P-7 setpoint, the Undervoltage RCP trip

must be OPERABLE. Below the P-7 setpoint, all reactor trips on \__/
loss of flow are automatically blocked since the core is not

producing sufficient power to generate DNB conditions. Above the

P-7 setpoint, the reactor trip on Undervoltage-RCPs is
automatically enabled.

Underfrequency Reactor Coolant Pumps

The Underfrequency RCP reactor trip Function ensures that
protection is provided against violating the DNBR limit due to a
loss of flow in two or more RCS loops from a major network
frequency disturbance. An underfrequency condition will slow
down the pumps, thereby reducing their coastdown time following
a pump trip. An adequate coastdown time is required so that
reactor heat can be removed immediately after reactor trip. There
is one potential transformer (PT), with a primary to secondary ratic
of 14400:120, connected in parallel with the 13.8 kV power supply
(PA system) to each RCP motor at the motor side of the supply
breaker. Each PT secondary side is connected to an undervoltage
relay and time delay relay, as well as a separate underfrequency
relay. The underfrequency relays provide output signals to the
SSPS which trips the reactor, if permissive P-7 is satisfied (i.e.,
greater than 10% of rated thermal power), when the frequency at
one out of two RCP motors on both PA system buses drops below

(continuedl\/

CALLAWAY PLANT

B 3.3.1-20

Revision 5



RTS Instrumentation

B 3.3.1
e
BASES
APPLICABLE .. ' 13.. Underfrequency Réactor Coolant Pumps (continued)
SAFETY -
ANALYSES, - - 57.2 Hz. The time delay set on the underfrequency relay prevents
LCO, AND . .spurious trips caused by transient frequency perturbations. This
trip Function will generate a reactor trip before the Reactor

. APPLICABILITY

Coolant Flow - Low Trip Setpoint is reached.

The LCO rleqﬁi}es two Underfrequency RCP channels per bus to
be OPERABLE, a total of four channels. The Trip Setpoint is:

: 257.2 Hz. [

In MODE 1 above the P-7 setpoint, the Underfrequency RCP trip

- must be OPERABLE. Below the P-7 setpoint, all reactor trips on

loss of flow are automatically blocked since the core is not

- producing sufficient power.to generate DNB conditions. Above the

14.

P-7 setpoint, the reactor trip on Underfrequency-RCPs is
automatically enabled. -

- Steam Gen'eratbr Water Level - Low Low

x . The SG Water Level - Low Low trip Function ensures that

protection is provided ‘against a loss of heat sink and actuates the
AFW System prior to uncovering the SG tubes. The SGs are the
heat sink for the reactor. In order to act as a heat sink, the SGs

-must contain a minimum amount of water. A narrow range low low

“level in any SG is indicative of a loss of heat sink for the reactor.

The level transmitters also provide input to the SG Level Control

"System. Therefore, the actuation logic must be able to withstand

an input failure to the control system, which may then require the
protection function actuation, and a single failure in the other
channels providing the protection function actuation. This

- . Function also performs the ESFAS function of starting the AFW

‘pumps on low low SG level. As discussed in Reference 7, the SG

. Water Level - Low Low trip function has been modified to allow a

.“lower Trip Setpoint under normal containment environmental
- .conditions and a delayed trip when THERMAL POWER is less
‘than or equal to 22.41% RTP. The EAM/TTD circuitry reduces the

potential for inadvertent trips via the Environmental Allowance

Moadifier. (EAM), enabled on containment pressure exceeding its

-+, setpoint, and the Trip Time Delay (TTD), enabling time delays
- .dependent on vessel AT as listed in Table B 3.3.1-1. Because the

.~

SG Water Level transmitters (d/p cells) are located inside

- containment, they may experience adverse environmental
- conditions due to a feedline break. The EAM function is used to
.- monitor the presence of adverse containment conditions (elevated

(continued)
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APPLICABLE 14.  Steam Generator Water Level — Low Low (continued)
SAFETY
ANALYSES, pressure) and enables the Steam Generator Water Level
LCO, AND Low-Low (Adverse) trip setpoint to reflect the increased
APPLICABILITY transmitter uncertainties due to this harsh environment. The EAM

enables a lower Steam Generator Water Level - Low-Low
(Normal) trip setpoint when these conditions are not present, thus
allowing more margin to trip for normal operating conditions. The
TTD delays reactor trip on SG Water Level Low-Low, thereby
providing additional operational margin during early power
ascension by allowing the operator time to recover level when the
primary side load is sufficiently small to not require an earlier trip.
The TTD continuously monitors primary side power using Vessel
AT. Scaling of the Vessel AT channels is dependent on the loop-
specific values for AT,, discussed under the OTAT and OPAT
trips. Two time delays are provided, based on the primary side
power level; the magnitude of the trip delay decreases with
increasing power. If the EAM or TTD trip functions have
inoperable required channels, it is acceptable to place the
inoperable channels in the tripped condition and continue
operation. Placing the inoperable channels in the trip mode
enables the Steam Generator Water Level - Low-Low (Adverse)
function, for the EAM, or removes the trip delay for the TTD. Ifthe \__/
Steam Generator Water Level - Low-Low (Normal) trip function
has an inoperable required channel, the inoperable channel must
be tripped, subject to the LCO Applicability footnote. |

The LCO requires four channels of SG Water Level - Low Low per
SG to be OPERABLE because these channels are shared
between protection and control. All SG Water Level-Low Low
reactor trip Functions use two-out-of-four logic. As with other
protection functions, the single failure criterion applies. The Trip
Setpoints for the SG Water Level Low-Low (Adverse Containment
Environment) and (Normal Containment Environment) bistables
are = 27.0% and = 21.6% of narrow range span, respectively. The |
Trip Setpoints for the Vessel AT (Power-1) and (Power-2) bistables
are < Vessel AT Equivalent to 12.41% RTP and < Vessel AT
Equivalent to 22.41% RTP, respectively, with corresponding trip
time delays of < 232 seconds and < 122 seconds. The Trip
Setpoint for the Containment Pressure - Environmental Allowance
Modifier bistables is < 1.5 psig.

In MODE 1 or 2, when the reactor requires a heat sink, the SG

Water Level - Low Low trip must be OPERABLE. The SG Water
Level Low-Low (Normal Containment Environment) channels do
not provide protection when the Containment Pressure —

{continued) u

CALLAWAY PLANT

B 3.3.1-22 Revision 5

e



U/ BASES

RTS Instrumentation
B 3.3:1

APPLICABLE - 14.
SAFETY
. ANALYSES,
LCO,AND
APPLICABILITY
\/v' , _ N - 15.
16.

- Steam Generator Water Level — Low Low (continued) -

. Environmental Allowance Modifier (EAM) channelé in fhe same

protection sets are tripped since that enables the SG Water Level
Low-Low (Adverse Containment Environment) channels with a
higher water level trip setpoint. As such, the SG Water Level Low-
Low (Normal Containment Environment) channels need not be

.OPERABLE when the Containment Pressure — EAM channels in
-the same protection sets are tripped, as discussed in a footnote to

Table 3.3.1-1. The normal source of water for the SGs is provided
by the Main Feedwater (MFW) Pumps (not safety related). The
MFW Pumps are only in operation in MODE 1 or 2. The AFW

System is the safety-related source of water to ensure that the

SGs remain the heat sink for the reactor. During normal startups
and shutdowns the MFW System or AFW System provides

. feedwater to maintain SG level. In MODE 3, 4, 5, or 6, the SG
~_ Water Level - Low Low Reactor Trip Function does not have to be
OPERABLE because the reactor is not operating or even critical
.. (see LCO 3.3.2, "Engineered Safety Feature Actuation System
. (ESFAS) Instrumentation,” for Applicability of SG Water Level -

Low Low ESFAS Functlons)
Not used
Turbine "I'rig--' . L

a. - ;Turi)ine Trip — Low Fluid Qil Pressure

The Turbine Trip - Low Fluid Oil Pressure trip Function
anticipates the loss of heat removal capabilities of the
. secondary system following a turbine trip. This trip
- .. - Function acts to minimize the pressure/temperature
- . transient on the reactor. Any turbine trip from a power
level below the P-9 setpoint, 50% power, will not actuate a
reactor trip. Three pressure switches monitor the control
.0il pressure in the Turbine Electrohydraulic Control
System. A low pressure condition sensed by
two-out-of-three pressure switches will actuate a reactor
trip. These pressure switches do not provide any input to
.the control system. The unit is designed to withstand a
. complete loss of load and not sustain core damage or
. -, . challenge the RCS pressure limitations. Core protection is
... . provided by the Pressurizer Pressure - High trip Function
and RCS integrity is ensured by the pressunzer safety
-+ nvalves.. -

(continued)
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APPLICABLE a. Turbine Trip — Low Fluid Oil Pressure (continued)
SAFETY
ANALYSES, The LCO requires three channels of Turbine Trip — Low
LCO, AND Fluid Qil Pressure to be OPERABLE in MODE 1 above
APPLICABILITY P-9. The Trip Setpoint is > 598.94 psig.

Below the P-9 setpoint, a turbine trip does not actuate a
reactor trip. In MODE 2, 3, 4, 5, or 6, there is no potential
for a turbine trip, and the Turbine Trip - Low Fluid Oil
Pressure trip Function does not need to be OPERABLE.

b. Turbine Trip - Turbine Stop Valve Closure

The Turbine Trip - Turbine Stop Valve Closure trip Function
anticipates the loss of heat removal capabilities of the
secondary system following a turbine trip. The trip
Function anticipates the loss of secondary heat removal
capability that occurs when the stop valves close. Tripping
the reactor in anticipation of loss of secondary heat
removal acts to minimize the pressure and temperature
transient on the reactor. Any turbine trip from a power level
below the P-9 setpoint, 50% power, will not actuate a
reactor trip. This trip Function will not and is not required <__/
to operate in the presence of a single channel failure. The
unit is designed to withstand a complete loss of load and
not sustain core damage or challenge the RCS pressure
limitations. Core protection is provided by the Pressurizer
Pressure - High trip Function, and RCS integrity is ensured
by the pressurizer safety valves. This trip Function is
diverse to the Turbine Trip - Low Fluid Oil Pressure trip
Function. Each turbine stop valve is equipped with one
limit switch that inputs to the RTS. If all four limit switches
indicate that the stop valves are all closed, a reactor trip is
initiated.

The Allowable Value for this Function is set to assure
channel trip occurs when the associated stop valve is
completely closed.

The LCO requires four Turbine Trip - Turbine Stop Valve
Closure channels, one per valve, to be OPERABLE in
MODE 1 above P-9. All four channels must trip to cause
reactor trip. The Trip Setpoint is > 1% open.

Below the P-9 setpoint, a load rejection can be
accommodated by the Steam Dump and Reactor Control

\ 4
(continued) A
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APPLICABLE . * b.. - ‘Turbine Trip — Turbine Stop Valve Closure (continued)
SAFETY R
ANALYSES, .Systems. In MODE 2, 3, 4, 5, or 6, there'is no potential for
LCO, AND a load rejection, and the Turbine Trip - Turbine Stop Valve
APPLICABILITY Closure trip Function does not need to be OPERABLE.

7.

" 18,

‘Safety Injection Input from Engineered Safety Feature Actuation
- System

The S! Input from ESFAS ensures that if a reactor trip has not
already been generated by the RTS, the ESFAS automatic
actuation logic will initiate a reactor trip upon any automatic signal

. ‘that initiates SI. This is a condition of acceptability for the LOCA.

However, other transients and accidents take credit for varying
levels of ESF performance and rely upon rod insertion, except for

. the most reactive rod that is assumed to be fully withdrawn, to

ensure reactor shutdown. Therefore, a reactor trip is initiated

. every time an Sl signal is present.

'Trip Setboint and Allowable Values are not applicable to this
- . Function. The Sl Input is provided by logic in the SSPS circuitry of
- ESFAS. Therefore, there is no measurement signal with which to

assocnate an LSSS.

. The LCO requures two trains of S! Input from ESFAS to be

OPERABLE in MODE 1 or 2.

A reactor tnp is initiated every time an Sl signal is present

. . -Therefore, this trip Function must be OPERABLE in MODE 1 or 2,

when the reactor is critical. In MODE 3, 4, 5, or 6, the reactor is

. not critical, and this trip Function does not need to be OPERABLE.

K Reactor TngSvstem Interlocks

-Reactor protection interlocks are provided to ensure reactor trips
.are in the correct configuration for the current unit status. They
‘back up operator actions to ensure protection system Functions
-are not bypassed during unit conditions under which the safety

analysis assumes the Functions are not bypassed. Therefore, the

_interlock Functions do not need to be OPERABLE when the

associated reactor trip functions are outside the applicable

(continued)
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APPLICABLE 18.  Reactor Trip System Interlocks (continued)
SAFETY
ANALYSES, MODES. These are;
LCO, AND
APPLICABILITY a. Intermediate Range Neutron Flux, P-6

The Intermediate Range Neutron Flux, P-6 interlock is
actuated when any. NIS intermediate range channel goes
approximately one decade above the minimum channel
reading. If both channels drop below the setpoint, the
permissive will automatically be defeated. The LCO
requirement for the P-6 interlock ensures that the following

Functions are performed:

o on increasing power, the P-6 interlock allows the
manual block of the NIS Source Range, Neutron
Flux reactor trip. This prevents a premature block
of the source range trip and allows the operator to
ensure that the intermediate range is OPERABLE
prior to leaving the source range. When the source
range trip is blocked, the high voltage to the

detectors is also removed;

) on decreasing power, the P-6 interlock

N

automatically energizes the NIS source range
detectors and enables the NIS Source Range

Neutron Flux reactor trip; and

. on increasing power, the P-6 interlock provides a
backup block signal to the source range flux
multiplication circuit. Normally, this Function is
manually blocked by the control room operator

during the reactor startup.

The LCO requires two channels of Intermediate Range
Neutron Flux, P-6 interlock to be OPERABLE in MODE 2
when below the P-6 interlock setpoint (one-out-of-two trip

logic). The Trip Setpointis = 1.0 E-10 amps.

Above the P-6 interlock setpoint, the NIS Source Range
Neutron Flux reactor trip will be blocked, and this Function
will no longer be necessary. In MODE 3, 4, 5, or 6, the P-6
interlock does not have to be OPERABLE because the NIS

Source Range is providing core protection.

{continued) N
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APPLICABLE .. 18.

SAFETY
ANALYSES,
LCO, AND
APPLICABILITY

" Reactor Trip System Interlocks (continued). .

" b.-

Low Power Reactor Trips Block, P-7

' The Low Power Reactor Trips Block, P—7 interlock is

actuated by input from either the Power Range Neutron

" Flux, P-10, or the Turbine Impulse Chamber Pressure,
. P-13 interlock. The LCO requirement for the P-7 interlock

ensures that the following Functions are performed:

(1 on increasing power, the P-7 interlock automatically
- enables reactor trips on the following Functions:

e Pressurizer Pressure - Low;
e Pressurizer Water Level - High;

« -~ Reactor Coolant Flow - Low (low flow in two
or more RCS loops);

. Undervoltage R_CPs; and
~.»  Underfrequency RCPs.
B These reactor trips are only required when
' _‘operating above the P-7 setpoint (10% power).
The reactor trips provide protection against
~ violating the DNBR limit. Below the P-7 setpoint,
" the RCS is capable of providing sufficient natural
", circulation without any RCP running.
(2) on decreasing power, the P-7 interlock
* ©automatically blocks reactor trips on the following
. Functions:
° Pressurizer Pressure - Low;
e Pressurizer Water Level - High;

‘e .. Reactor Coolant Flow - Low (low flow in two
' or more RCS loops);

. Undervoltage RCPs; and
. Underfrequency RCPs.

___(continued)
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APPLICABLE Low Power Reactor Trips Block, P-7 (continued)
SAFETY
ANALYSES, Allowable Values are not applicable to the P-7 interlock
LCO, AND because it is a logic Function and thus has no parameter
APPLICABILITY with which to associate an LSSS.

The P-7 interlock is a logic Function with train and not
channel identity. Therefore, the LCO requires one channel
per train of Low Power Reactor Trips Block, P-7 interlock to
be OPERABLE in MODE 1.

The low power trips are blocked below the P-7 setpoint
and unblocked above the P-7 setpoint. In MODE 2, 3, 4,
5, or 6, this Function does not have to be OPERABLE
because the interlock performs its Function when power
level drops below 10% power, which is in MODE 1.

Power Range Neutron Flux, P-8

The Power Range Neutron Flux, P-8 interlock is actuated
at 48% power as determined by two-out-of-four NIS power
range detectors. The P-8 interlock automatically enables
the Reactor Coolant Flow - Low reactor trip on low flow in
one or more RCS loops on increasing power. The LCO
requirement for this trip Function ensures that protection is
provided against a loss of flow in any RCS loop that could
result in DNB conditions in the core when greater than
48% power. On decreasing power, the reactor trip on low
flow in any loop is automatically blocked (low flow in two or
more loops will initiate a reactor trip above the P-7
interlock).

The LCO requires four channels of Power Range Neutron
Flux, P-8 interlock to be OPERABLE in MODE 1 (two-out-
of-four trip logic). The Trip Setpoint is < 48% RTP.

In MODE 1, a loss of flow in one RCS loop could result in
DNB conditions, so the Power Range Neutron Flux, P-8
interlock must be OPERABLE. In MODE 2, 3, 4, 5, or 6,
this Function does not have to be OPERABLE because the
core is not producing sufficient power to be concerned
about DNB conditions.

4
(continued) N
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APPLICABLE - 18... Reactor Trip System Interlocks (continued) ' -

SAFETY

* ANALYSES, | d.

LCO,AND -
APPLICABILITY

: Power Range Neutron Flux, P-9

: v'The Power Range Neutron Flux, P-9 mterlock is actuated

at 50% power as determined by two-out-of-four NIS power
range detectors. The LCO requirement for this Function

< - ensures that the Turbine Trip - Low Fluid Oil Pressure and
- ~Turbine Trip - Turbine Stop Valve Closure reactor trips are
-.enabled above the P-9 setpoint. Above the P-9 setpoint, a

turbine trip will cause a load rejection beyond the

.-+ capacities of the Steam Dump and Reactor Control
" Systems. Areactor trip is automatically initiated on a

turbine trip when it is above the P-9 setpoint, to minimize

- the transient on the reactor.

- The LCO requires four channels of Power Range Neutron
- Flux, P-9 interlock to be OPERABLE in MODE 1 (two-out-

of-four tnp loglc) The Trip Setpoint is < 50% RTP.

. :In MODE 1,-a turbine trip could cause a load rejection -
.~..-beyond the capacities of the Steam Dump and Reactor

Control Systems, so the Power Range Neutron Flux

" interlock must be OPERABLE. In MODE 2, 3, 4, 5, or 6,
. this Function does not have to be OPERABLE because the

reactor is not at a power level sufficient to have a load

- -rejection beyond the capacities of the Steam Dump and
: Reactor Control Systems.

'Power Ranqe Neutron Flux, P-10

The Power Range Neutron Flux, P-10 interlock is actuated

- -at 10% power, as determined by two-out-of-four NIS power

range detectors. If power level falls below 10% RTP on 3

.- of 4 channels, the nuclear instrument trips will be
automatically unblocked. The LCO requirement for the
-P-10 interlock ensures that the following Functions are
- performed:

: 1,0— on increasing power, the P-10 interlock allows the

“operator to manually block the Intermediate Range
- *Neutron Flux reactor trip. Note that blocking the
. . reactor trip also blocks the signal to prevent rod
- withdrawal; '

(continued)
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APPLICABLE e. Power Range Neutron Flux, P-10 (continued)
SAFETY
ANALYSES, . on increasing power, the P-10 interlock allows the
LCO, AND operator to manually block the Power Range
APPLICABILITY Neutron Flux - Low reactor trip;

) on increasing power, the P-10 interlock

automatically provides a backup signal to block the
Source Range Neutron Flux reactor trip, and also to
de-energize the NIS source range detectors;

) the P-10 interlock provides one of the two inputs to
the P-7 interlock; and

. on decreasing power, the P-10 interlock
automatically enables the Power Range Neutron
Flux - Low reactor trip and the Intermediate Range
Neutron Flux reactor trip (and rod stop).

The LCO requires four channels of Power Range Neutron
Flux, P-10 interlock to be OPERABLE in MODE 1 or 2
(two-out-of-four trip logic). The Trip Setpointis 10% RTP.

OPERABILITY in MODE 1 ensures the Function is
available to perform its decreasing power Functions in the
event of a reactor shutdown. This Function must be
OPERABLE in MODE 2 to ensure that core protection is
provided during a startup or shutdown by the Power Range
Neutron Flux - Low and Intermediate Range Neutron Flux
reactor trips. In MODE 3, 4, 5, or 6, this Function does not
have to be OPERABLE because the reactor is not at
power and the Source Range Neutron Flux reactor trip
provides core protection.

f. Turbine Impulse Pressure, P-13

The Turbine Impulse Pressure, P-13 interlock is actuated
when the pressure in the first stage of the high pressure
turbine is greater than 10% of the full power pressure. The
full power pressure corresponds to the first stage pressure
at 100% RTP. The interlock is determined by
one-out-of-two pressure detectors. The LCO requirement
for this Function ensures that one of the inputs to the P-7
interlock is available.

(continued) \J
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APPLICABLE
SAFETY

" {ANALYSES,

LCO, AND

 APPLICABILITY

19.

20.

f. Turbine Impulse PressﬁregP-13 (continued) -

. The LCO requires two channels of Turbine Impulse
Pressure, P-13 interlock to be OPERABLE in MODE 1
(one-out-of-two trip logic). The Trip Setpomt is < 10% of
Turblne Power.

- The Turbine Impulse Pressure, P-13 interlock must be
* "OPERABLE when the turbine generator is operating. The
" interlock Function is not required OPERABLE in MODE 2,
3,4, 5, or 6 because the turbine generator is not operating.

Reactor Trip Breakers

PR
w3

~ This trip Function applies to the RTBs exclusive of individual trip

mechanisms. The LCO requires two OPERABLE trains of trip
breakers. A trip breaker train consists of all trip breakers
associated with a single RTS logic train that are racked in, closed,
and capable of supplying power to the Rod Control System. Thus,
the train may consist of the main breaker or main breaker and

"opposite train bypass breaker, depending upon the system

configuration. Two OPERABLE trains ensure no single random
failure can dlsable the RTS trip capability.

These trlp Functlons must be OPERABLE in MODE 1 or 2 when
the reactor is critical. In MODE 3, 4, or 5, these RTS trip
Functions must be OPERABLE when the Rod Control System is
capable of rod withdrawal or one or more rods are not fully

-inserted.

Reactor Tnp Breaker Undervoltage and Shunt Trip Mechanisms

The LCO requires both the Undervoltage and Shunt Tnp

" “Mechanisms to be OPERABLE for each RTB that is in service.

.- The trip mechanisms are not required to be OPERABLE for trip

" “breakers that are open, racked out, incapable of supplying power

- to the Rod Control System, or declared inoperable under
Function 19 above. OPERABILITY of both trip mechanisms on

* .eachbreaker ensures that no single trip mechanism failure will
prevent opemng any breaker ona vahd signal.

’ These tnp Functlons must be OPERABLE in MODE 1 or 2 when
-the reactor is critical. In MODE 3, 4, or 5, these RTS trip
‘Functions must be OPERABLE when the Rod Control System is

capable of rod withdrawal or one or more rods are not fully
inserted.

(continued)
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APPLICABLE 21. Automatic Trip Logic
SAFETY .
ANALYSIS, The LCO requirement for the RTBs (Functions 19 and 20) and
LCO, AND Automatic Trip Logic (Function 21) ensures that means are
APPLICABILITY provided to interrupt the power to allow the rods to fall into the

(continued) reactor core. Each RTB is equipped with an undervoltage coil and

a shunt trip coil to trip the breaker open when needed. Each RTB
is equipped with a bypass breaker to allow testing of the trip
breaker while the unit is at power. The reactor trip signals
generated by the RTS Automatic Trip Logic cause the RTBs and
associated bypass breakers to open and shut down the reactor.

The LCO requires two trains of RTS Automatic Trip Logic to be
OPERABLE. Having two OPERABLE channels ensures that
random failure of a single logic channel will not prevent reactor
trip.

These trip Functions must be OPERABLE in MODE 1 or 2 when
the reactor is critical. In MODE 3, 4, or 5, these RTS trip
Functions must be OPERABLE when the Rod Control System is
capable of rod withdrawal or one or more rods are not fully
inserted.

The RTS instrumentation satisfies Criterion 3 of
10CFR50.36(c)(2)(ii).

ACTIONS A Note has been added to the ACTIONS to clarify the application of
Completion Time rules. The Conditions of this Specification may be
entered independently for each Function listed in Table 3.3.1-1.

In the event a channel's Trip Setpoint is found nonconservative with
respect to the Allowable Value, or the transmitter, instrument loop, signal
processing electronics, or bistable is found inoperable, then all affected
Functions provided by that channel must be declared inoperable and the
LCO Condition(s) entered for the protection Function(s) affected. When
the Required Channels in Table 3.3.1-1 are specified on a per loop, per
SG, per bus, or per train basis, then the Condition may be entered
separately for each loop, SG, bus, or train.

When the number of inoperable channels in a trip Function exceed those
specified in one or other related Conditions associated with a trip
Function, then the unit is outside the safety analysis. Therefore,

LCO 3.0.3 must be immediately entered if applicable in the current MODE
of operation.

(continued) —/
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ACTIONS
(continued)

Condition A applies to all RTS protection Functions. Condition A
addresses the situation where one or more required channels or trains for

:one or more Functions are inoperable at the same time. The Required

Action is to refer to Table 3.3.1-1 and to take the Required Actions for the
protection functions affected. The Completion Times are those from the
referenced Conditions and Required Actions.

B.1 and B.2

Conditieft B applies to the Manual Reacter Trip in MODE 1 or 2. This
action addresses the train orientation of the RTS for this Function. With

- one channel inoperable, the inoperable channel must be restored to

OPERABLE status within 48 hours. In this Condition, the remaining
OPERABLE channel is adequate to perform the safety function.

. The Completion Time of 48 hours is reasonable considering that there are
- two automatic actuation trains and another manual initiation channel

OPERABLE, and the low probability of an event occurring during this
interval.

| lf the Manual Reactor Tnp Functlon cannot be restored to OPERABLE

status within the allowed 48 hour Completion Time, the unit must be
brought to a MODE 'in which the requirement does not apply. To achieve

. this status; the unit must be brought to at least MODE 3 within
--6 additional hours (54 hours total time)..-The 6 additional hours to reach

MODE 3 is reasonable, based on operating experience, to exit the
Applicability from full power operation in an orderly manner and without
entered if the Manual Reéétb'r/Tnp Function has not been restored and
the Rod Control System is capable of rod withdrawal or one or more rods
are not fully inserted. :

: C1,021,and022

- _\Condltlon c applles to the followmg reactor trip Functions in MODE 3, 4,

or 5 with the Rod Control System capable of rod withdrawal or one or

‘more rods not fully mserted

R i"

. ”Manual ReactorTnp, |

.« RTBe '

| A'-‘ - RTB Undervottage and ShuntTnp Mechanisms; and

(continued)
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ACTIONS

C.1,C.2.1, AND C.2.2 (continued)

. Automatic Trip Logic.

This action addresses the train orientation of the RTS for these Functions.
With one channel or train inoperable, the inoperable channel or train must
be restored to OPERABLE status within 48 hours. If the affected
Function(s) cannot be restored to OPERABLE status within the allowed
48 hour Completion Time, the unit must be placed in a MODE in which
the requirement does not apply. To achieve this status, action must be
initiated within the same 48 hours to fully insert all rods and the Rod
Control System must be rendered incapable of rod withdrawal within the
next hour (e.g., by de-energizing all CRDMs, by opening the RTBs, or
de-energizing the motor generator (MG) sets). The additional hour for the
latter provides sufficient time to accomplish the action in an orderly
manner. With the rods fully inserted and the Rod Control System
incapable of rod withdrawal, these Functions are no longer required.

The Completion Time is reasonable considering that in this Condition, the
remaining OPERABLE train is adequate to perform the safety function,
and given the low probability of an event occurring during this interval.

Condition C is modified by a Note stating that while this LCO is notmet  \__/
for Function 19, 20, or 21 in MODE 5, making the Rod Control System

capable of rod withdrawal is not permitted. This Note specifies an

exception to LCO 3.0.4 for this MODE 5 transition and avoids placing the

plant in a condition where control rods can be withdrawn or not fully

inserted while the reactor trip system is degraded.

D.1.1,D.1.2, D.2.1, D.2.2 and D.3

Condition D applies to the Power Range Neutron Flux - High trip
Function.

The NIS power range detectors provide input to the Rod Control System
and the SG Water Level Control System and, therefore, have a
two-out-of-four trip logic. A known inoperable channel must be placed in
the tripped condition. This results in a partial trip condition requiring only
one-out-of-three logic for actuation. The 6 hours allowed to place the
inoperable channel in the tripped condition is justified in Reference 5.

In addition to placing the inoperable channel in the tripped condition,
THERMAL POWER must be reduced to < 75% RTP within 12 hours.
Reducing the power level prevents operation of the core with radial power
distributions beyond the design limits at a power level where DNB

{continued) —/
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ACTIONS

.. 0%

D.1.1.D.1.2,D.2.1,D.2.2, and D.3 (continued)

conditions may exist. With one of the NIS power range detectors
inoperable, 1/4 of the radial power distribution monitoring capability is lost.

As an alternative to the above actions, the inoperable channel can be
placed in the tripped condition within 6 hours and the QPTR monitored
once every 12 hours as per SR 3.2.4.2 (including the SR 3.2.4.2 Note),
QPTR verification. - Calculating QPTR every 12 hours compensates for
the lost monitoring ¢apability due to the inoperable NIS power range
channel and allows continued unit operation at power levels > 75% RTP.
The 6 hour Completion Time and the 12 hour Frequency are consistent
with LCO 3.2.4, "QUADRANT POWER TILT RATIO (QPTR)."

As an alternative to the above Actions, the plant must be placed in a
MODE where this Function is no Ionger required OPERABLE. Twelve
hours are allowed to'place the plant in MODE 3. This is a reasonable
time, based on operating experience, to reach MODE 3 from full power in
an orderly manner and without challenging plant systems. If Required
Actions cannot be completed within their allowed Completion Times,

LCO 3.0.3 must be entered.

_ The Required Actlons have been modified by a Note that allows placing

the inoperable channel in the bypassed condition for up to 4 hours while

. performing routine surveillance testing of other channels. The Note also

allows placing the inoperable channel in the bypassed condition to allow
setpoint adjustments of other channels when required to reduce the
setpoint in accordance with other Technical Specifications. The 4 hour

' time limit is justified i in Reference 5.

" Edand E_.2

Required Action D.2.2 has been modified by a Note which only requires
SR 3.2.4.2 to be performed if the Power Range Neutron Flux input to
QPTR becomes inoperable. Failure of a component in the Power Range
Neutron Flux Channel which renders the High Ftux Trrp Function

,,,,,

‘may not be necessary

Condition E "ap'ﬁl'ieis ‘td:the:feliow‘ing '_re:aeter trip Functions:

e Power Range Neutron Flux - Low;

e . Overtemperature AT:

(continued)
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ACTIONS E.1 and E.2 (continued)

. Overpower AT,

. Power Range Neutron Flux - High Positive Rate;

. Pressurizer Pressure - High;

. SG Water Level - Low Low (Adverse Containment Environment);

and
. SG Water Level - Low Low (Normal Containment Environment).

A known inoperable channel must be placed in the tripped condition
within 6 hours. Placing the channel in the tripped condition results in a
partial trip condition requiring only one-out-of-two logic for actuation of the
two-out-of-three trips and one-out-of-three logic for actuation of the
two-out-of-four trips. The 6 hours allowed to place the inoperable channel
in the tripped condition is justified in Reference 5.

If the inoperable channel cannot be placed in the tripped condition within
the specified Completion Time, the unit must be placed in a MODE where .
these Functions are not required OPERABLE. An additional 6 hours is
allowed to place the unitin MODE 3. Six hours is a reasonable time,
based on operating experience, to place the unit in MODE 3 from full
power in an orderly manner and without challenging unit systems.

The Required Actions have been modified by a Note that allows placing
the inoperable channel in the bypassed condition for up to 4 hours while
performing routine surveillance testing of the other channels. The 4 hour
time limit is justified in Reference 5.

F.1andF.2

Condition F applies to the Intermediate Range Neutron Flux trip when
THERMAL POWER is above the P-6 setpoint and below the P-10
setpoint and one channel is inoperable. Above the P-6 setpoint and
below the P-10 setpoint, the NIS intermediate range detectors perform
the monitoring and protection functions. If THERMAL POWER is greater
than the P-6 setpoint but less than the P-10 setpoint, 24 hours is allowed
to reduce THERMAL POWER below the P-6 setpoint or increase
THERMAL POWER above the P-10 setpoint. The NIS Intermediate
Range Neutron Flux channels must be OPERABLE when the power level
is above the capability of the source range, P-6, and below the capability
of the power range, P-10. If THERMAL POWER is greater than the P-10
setpoint, the NIS power range detectors perform the monitoring and

Lcontinued)\/
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ACTIONS

F.1 and F.2 (continued)

protection functions and the intermediate range is not required. The
Completion Times allow for a slow and controlled power adjustment
above P-10 or below P-6 and take into account the redundant capability
afforded by the redundant OPERABLE channel, the overlap of the Power
Range detectors, and the low probability of another intermediate range
channel failure during this period. This action does not require the

. inoperable channel to be tripped because the Function uses

one-out-of-two logic. Tripping one channel would trip the reactor. Thus,
the Required Actions specified in this Condition are only applicable when
channel failure does not result in reactor trip.

G.1 and Gz

' Caﬁditién G appiieé ’toctwo moperable Intermediate Range Neutron Flux

trip channels in MODE 2 when THERMAL POWER is above the P-6
setpoint and below the P-10 setpoint. ‘Required Actions specified in this

.Condition are only applicable when channel failures do not result in

reactor trip. Above the P-6 setpoint and below the P-10 setpoint, the NIS

o intermediate range detectors perform the monitoring and protection
- functions. ‘With nointermediate range channels OPERABLE, the

Required Actions are to suspend operations involving posmve reactlwty

_ additions immediately. - This will preclude any power level increase since
there are no, OPERABLE Intermediate Range Neutron Flux channels.

The operator must also reduce THERMAL POWER below the P-6
setpoint within two hours. This may require the use of the NIS source
range channels or the neutron flux channels discussed in LCO 3.3.3,
"Post Accident Monitoring (PAM) Instrumentation,” with action to reduce
power below the count rate equ:valent to the P-6 setpoint.

: Below P 6 the Source Range Neutron Flux channels will be able to

A\ . - monitor the core power level. The Completion Time of 2 hours will allow a
.- slow and controlled power reduction to less than the P-6 setpoint and
- takes into account the low probability of occurrence of an event during

. Intermediate Range Neutron Flux trlp

this period that may require the protectlon afforded by the NIS

. -'h,

Required Action G1 is modnf ed by a Note to indicate that normal plant
control operations that individually add limited positive reactivity (i.e.,
temperature or boron concentration fluctuations associated with RCS
inventory management or temperature control) are not precluded by this
Action, provided the SDM limits specified in the COLR are met and the

_requirements of LCOs 3.1.5, 3.1.6, and 3.4.2 are met.

(continued)
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(continued)
Not used.
L1

Condition | applies to one inoperable Source Range Neutron Flux trip
channel when in MODE 2 below the P-6 setpoint. With the unit in this
Condition, below P-6, the NIS source range performs the monitoring and
protection functions. With one of the two channels inoperable, operations
involving positive reactivity additions shall be suspended immediately.

This will preclude any power escalation. With only one source range
channel OPERABLE, core protection is severely reduced and any actions
that add positive reactivity to the core must be suspended immediately.

Required Action 1.1 is modified by a Note to indicate that normal plant
control operations that individually add limited positive reactivity (i.e.,
temperature or boron concentration fluctuations associated with RCS
inventory management or temperature control) are not precluded by this
Action, provided the SDM limits specified in the COLR are met, the
requirements of LCOs 3.1.5, 3.1.6, and 3.4.2 are met, and the initial and
critical boron concentration assumptions in FSAR Section 15.4.6 (Ref. 16)
are satisfied. Introduction of reactor makeup water into the RCS from the
Chemical and Volume Control System mixing tee is not permitted when
one source range heutron flux channel is inoperable.

Ja

Condition J applies to two inoperable Source Range Neutron Flux trip
channels when in MODE 2 below the P-6 setpoint orin MODE 3, 4, or 5
with the Rod Control System capable of rod withdrawal or one or more
rads not fully inserted. With the unit in this Condition, below P-6, the NIS
source range performs the monitoring and protection functions. With both
source range channels inoperable, the Reactor Trip Breakers (RTBs)
must be opened immediately. With the RTBs open, the core is in a more
stable condition.

K.1,K2.1 and K.2.2

Condition K applies to one inoperable source range channel in MODE 3,
4, or 5 with the Rod Control System capable of rod withdrawal or one or
more rods not fully inserted. With the unit in this Condition, below P-6,

(continued)\/
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K.1, K.2.1, and K.2.2 . (continued)

the NIS source range performs the monitoring and protection functions.
With one of the source range channels inoperable, 48 hours is allowed to
restore it to an OPERABLE status. -If the channel cannot be returned to
an OPERABLE status, action'must be initiated within the same 48 hours
to fully insert all rods. One additional hour is allowed to place the Rod

.Control System in a condition incapable of rod withdrawal (e.g., by

. de-energizing all CRDMSs, by opening the RTBs, or de-energizing the

" motor generator (MG) sets). Once these ACTIONS are completed, the

core is in a more stable condition. - The allowance of 48 hours to restore
the channel to OPERABLE status, and the additional hour to place the
Rod Control System in a condition incapable of rod withdrawal, are
justified in Reference 5.- Normal plant controf operations that individually

- add limited positive reactivity (i.e., temperature or boron concentration

fluctuations associated with RCS inventory management or temperature

‘control) are permitted provided the SDM limits specified in the COLR are

met and the initial and critical boron concentration assumptions in FSAR
Section 15.4.6 (Ref. 16) are satisfied. Introduction of reactor makeup
water into the RCS from the Chemical and Volume Control System mixing
tee is not permitted when one source range neutron flux channel is
lnoperable :

L1 L.2 andL.3

Not used
M.1 and M. 2

Condition M applies to the following reactor trip Functions:
. Pressurizer Pressure - Low;
o Pressurizer Water Level - High;

Reactor Coolant Flow - Low; ~." .~

:'Under\)olta'ge RCPs: and'j o

e Underfrequency RCPs

' Wnth one channel moperable the moperable channel must be placed in

the tripped condition within 6 hours. ' For the Pressurizer Pressure - Low,

Pressunzer Water Level Hrgh Undervoltage RCPs, and Underfrequency

. (continued)
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M.1 and M.2 (continued)

RCPs trip Functions, placing the channel in the tripped condition when
above the P-7 setpoint results in a partial trip condition requiring only one
additional channel to initiate a reactor trip. For the Reactor Coolant Flow
- Low trip Function, placing the channel in the tripped condition when
above the P-8 setpoint results in a partial trip condition requiring only one
additional channel in the same loop to initiate a reactor trip. For the
Reactor Coolant Flow - Low trip Function, two tripped channels in two
RCS loops are required to initiate a reactor trip when below the P-8
setpoint and above the P-7 setpoint. These Functions do not have to be
OPERABLE below the P-7 setpoint because there are no loss of flow trips
below the P-7 setpoint. There is insufficient heat production to generate
DNB conditions below the P-7 setpoint. The 6 hours allowed to place the
channel in the tripped condition is justified in Reference 5. An additional
6 hours is allowed to reduce THERMAL POWER to below P-7 if the
inoperable channel cannot be restored to OPERABLE status or placed in
trip within the specified Completion Time.

Allowance of this time interval takes into consideration the redundant

capability provided by the remaining redundant OPERABLE channels,

and the low probability of occurrence of an event during this period that

may require the protection afforded by the Functions associated with U/
Condition M.

The Required Actions have been modified by a Note that allows placing
the inoperable channel in the bypassed condition for up to 4 hours while
performing routine surveillance testing of the other channels. The 4 hour
time limit is justified in Reference 5.

N.1 and N.2

Not used.

O.1and 0.2

Condition O applies to the Turbine Trip - Low Fluid Oil Pressure trip
Function. With one channel inoperable, the inoperable channel must be
placed in the tripped condition within 6 hours. [f placed in the tripped
condition, this results in a partial trip condition requiring only one
additional channel to initiate a reactor trip. If the channel cannot be
restored to OPERABLE status or placed in the tripped condition, then
power must be reduced below the P-9 setpoint within the next 4 hours.
The 6 hours allowed to place the inoperable channel in the tripped

(continued)N—"
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0.1 and O.2 (continued)

condition and the 4 hours allowed for reducing power are justlf ied in The
Reference 5. . .

Required Actions have been modiﬁed by a Note that allows placing an
inoperable channel in the bypassed condition for up to 4 hours while

.- performing routine surveillance testing of the other channels. The 4 hour
.o time limit is justiﬁed in Reference 5. -

: P1 and P2

Condltlon P applres to the Turbme Tnp - Turbine Stop Valve Closure trip

Function. With one or more channel(s) inoperable, the inoperable
channel(s) must be placed in the tripped condition within 6 hours. For the
Turbine Trip - Turbine Stop Valve Closure trip Function, four of four
channels are required to initiate a reactor trip; hence, more than one
channel may be placed in trip.' If the channels cannot be restored to
OPERABLE status or placed in the tripped condition, then power must be
reduced below the P-9 setpoint within the next 4 hours. The 6 hours

- allowed to place the inoperable channels in the tripped condition and the

4 hours allowed for reducing power are justified in Reference 5.

Q.1and Q.2

Condition Q applies to the Sl Input from ESFAS reactor trip and the RTS
Automatic Trip Logic in MODES 1 and 2. These actions address the train
orientation of the RTS for these Functions. With one train inoperable,

6 hours are allowed to restore the train to OPERABLE status (Required
Action Q.1) or the unit must be placed in MODE 3 within the next 6 hours.
The Completion Time of 6 hours (Required Action Q.1) is reasonable
considering that in this Condition, the remaining OPERABLE train is
adequate to perform the safety function and given the low probability of
an event during this‘interval. The Completion Time of 6 hours (Required

~ Action Q. 2) is reasonable, based on operating experience, to reach

-MODE 3 from full power in an orderly manner and without challenging

unit systems

The Requrred Actrons have been modlﬁed by a Note that allows

bypassing one train up to 4 hours for survelllance testing, provided the
other train is OPERABLE. '

(continued)
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(continued)

R.1and R.2

Condition R applies to the RTBs in MODES 1 and 2. These actions
address the train orientation of the RTS for the RTBs. With one train
inoperable, 1 hour is allowed to restore the train to OPERABLE status or
the unit must be placed in MODE 3 within the next 6 hours. The
Completion Time of 6 hours is reasonable, based on operating
experience, to reach MODE 3 from full power in an orderly manner and
without challenging unit systems. The 1 hour and 6 hour Completion
Times are equal to the time allowed by LCO 3.0.3 for shutdown actions in
the event of a complete loss of RTS Function. Placing the unitin

MODE 3 results in Condition C entry if one RTB train is inoperable and
the Rod Control System is capable of rod withdrawal or one or more rods
are not fully inserted.

The Required Actions have been modified by three Notes. Note 1 allows

one train to be bypassed for up to 2 hours for RTB surveillance testing,
provided the other train is OPERABLE. Note 2 allows one RTB to be
bypassed only for the time required for performing maintenance on
undervoltage or shunt trip mechanisms per Condition U if the other RTB

train is OPERABLE. Note 3 allows one RTB to be bypassed for up to

4 hours for logic surveillance testing per Condition Q provided the other

train is OPERABLE. The time limits are justified in References 5 and 12. - __/

S.tand S.2

Condition S applies to the P-6 and P-10 interlocks. With one or more
required channel(s) inoperable, the associated interlock must be verified
to be in its required state for the existing unit condition within 1 hour or the
unit must be placed in MODE 3 within the next 6 hours. Verifying the
interlock status manually, e.g., by observation of the associated
permissive annunciator window, accomplishes the interlock’s Function.
The Completion Time of 1 hour is based on operating experience and the
minimum amount of time allowed for manual operator actions. The
Completion Time of 6 hours is reasonable, based on operating
experience, to reach MODE 3 from full power in an orderly manner and
without challenging unit systems. The 1 hour and 6 hour Completion
Times are equal to the time allowed by LCO 3.0.3 for shutdown actions in
the event of a complete loss of RTS Function.

T1and T.2

Condition T applies to the P-7, P-8, P-9, and P-13 interlocks. With one or
more required channel(s) inoperable, the associated interlock must be

(continued) —/
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T1 end T.2 (continued)

verified to be in its required state for the existing unit 'eonditien within

1 hour or the unit must be placed in MODE 2 within the next 6 hours.

These actions are conservative for the case where power level is being
raised. Verifying the interlock status manually, e.g., by observation of the
associated permissive annunciator window, accomplishes the interlock's
Function. The Completlon Time of 1 hour is based on operating
experience and the minimum amount of time allowed for manual operator

- actions. The Completion Time of 6 hours is reasonable, based on
‘operating experience, to reach MODE 2 from full power in an orderly

manner and without challenging unit systems.

o

'U1andU2 o

Condmon U apphes to the RTB Undervoltage and Shunt Trip
Mechanisms, or diverse trip features, in MODES 1 and 2. With one of the
diverse trip features inoperable, it must be restored to an OPERABLE

_ status within 48 hours or the unit must be placed in a MODE where the

requirement does not apply. This is accomplished by placing the unit in
MODE 3 within the next 6 hours (54 hours total time). The Completion
Time of 6 hours is a reasonable time, based on operating experience, to
reach MODE 3 from full power in an orderly manner and without
challenging unit systems.

With the unit in MODE 3, Condition C is entered if the inoperable trip
mechanism has not been restored and the Rod Control System is capable
of rod withdrawal or one or more rods are not fully inserted. The affected

- RTB shall not be bypassed while one of the diverse features is inoperable

except for.the time required to perform maintenance to restore the
inoperable trip mechanism to OPERABLE status, consistent with
Reference 12. g

T ~The Completlon Time df 48 hours for Required Action U.1 is reasonable

: considering that in this Condition there is one remaining diverse trip
- feature for the affected RTB, and one OPERABLE RTB capable of

performlng the safety function and glven the low probability of an event

- oceurring during this interval.

VA

Not used.

| (continued)
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W.1 and W.2

Condition W applies to the Trip Time Delay (TTD) circuitry enabled for the
SG Water Level - Low Low trip Function when THERMAL POWER is less
than or equal to 22.41% RTP in MODES 1 and 2. With one or more
Vessel AT Equivalent (Power-1, Power-2) channel(s) inoperable, the
associated Vessel AT channel(s) must be placed in the tripped condition
within 6 hours. If the inoperability impacts the Power-1 and Power-2
portions of the TTD circuitry (e.g., Vessel AT RTD failure), both the
Power-1 and Power-2 bistables in the affected protection set(s) are
placed in the tripped condition. However, if the inoperability is limited to
either the Power-1 or Power-2 portion of the TTD circuitry, only the
corresponding Power-1 or Power-2 bistable in the affected protection
set(s) is placed in the tripped condition. With one or more TTD circuitry
delay timer(s) inoperable, both the Vessel AT (Power-1) and Vessel AT
(Power-2) channels are tripped. This automatically enables a zero time
delay for that protection channel with either the normal or adverse
containment environment level bistable enabled. The Completion Time of
6 hours is based on Reference 7. If the inoperable channel cannot be
placed in the tripped condition within the specified Completion Time, the
unit must be placed in a MODE where this Function is not required to be
OPERABLE. An additional six hours is allowed to place the unit in
MODE 3. N4

X.1 and X.2

Condition X applies to the Environmental Allowance Modifier (EAM)
circuitry for the SG Water Level - Low Low trip Function in MODES 1

and 2. With one or more EAM channel(s) inoperable, they must be
placed in the tripped condition within 6 hours. Placing an EAM channel in
trip automatically enables the SG Water Level - Low Low (Adverse
Containment Environment) bistable for that protection channel, with its
higher SG level Trip Setpoint (a higher trip setpoint means a reactor trip
would occur sooner). The Completion Time of 6 hours is based on
Reference 7. If the inoperable channel cannot be placed in the tripped
condition within the specified Completion Time, the unit must be placed in
a MODE where this Function is not required to be OPERABLE. An
additional six hours is allowed to place the unit in MODE 3.

SURVEILLANCE
REQUIREMENTS

The SRs for each RTS Function are identified by the SRs column of
Table 3.3.1-1 for that Function.

A Note has been added stating that Table 3.3.1-1 determines which SRs
apply to which RTS Functions.

(continued)u
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SURVEILLANCE
REQUIREMENTS
- (continued)

: T
Note that each channel of process protection supplies both trains of the
RTS. When testmg Channel I, Train A and Train B must be examined.

i Slmllarly, Traln A and Traln B must be examlned when testing Channel |,

Channel lll, and Channel IV. The CHANNEL CALIBRATIONs and COTs
are performed in a manner that is consistent with the assumptions used in

- analytically calculating the required channel accuracies.

S d -

SR 3.3.1.1

: Perforrnance of the CHANNEL CHECK once every 12 hours ensures that

gross failure of instrumentation has not occurred. A CHANNEL CHECK is
normally a comparison of the parameter indicated on one channel to a
similar parameter on other channels. It is based on the assumption that

-r.instrument channels monitoring the same parameter should read

-/

approximately the same value. Significant deviations between the two
instrument channels could be an indication of excessive instrument drift in
one of the channels or of something even more serious. A CHANNEL

- CHECK-will detect gross channel failure; thus, it is key to verifying that

the instrumentation continues to operate properly between each
CHANNEL CALIBRATION ,

.Agreement cntena are determmed by the unit staff based on a
..combination of the channel instrument uncertainties, including indication

and readability. .If a channel is outside the criteria, it may be an indication
that the sensor or the sngnal processmg equ1pment has drifted outside its

- limit.

:- The Frequency |s based on operatlng expenence that demonstrates

channel failure is rare.; The CHANNEL CHECK supplements less formal,
but more frequent, checks of channels during normal operational use of
the dusplays assocuated wnth the LCO reqwred channels.

SR 3. 3 1 2 compares the calorimetric heat balance calculation to the

| R power range channel outptit'every 24 hours If the calorimetric heat
',Lbalance calculation results exceed the power range channel output by
. ~more than +2% RTF, the power range channel is not declared inoperable,

but must be adjusted. The power range channe! output shall be adjusted

o ) consnstent W|th the calonmetnc heat balance calculation results if the

(continued)
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SURVEILLANCE
REQUIREMENTS

SR 3.3.1.2 (continued)

calorimetric calculation exceeds the power range channel output by more
than +2% RTP. If the power range channel output cannot be properly
adjusted, the channel is declared inoperable.

If the calorimetic is performed at part-power (<40% RTP), adjusting the
power range channel indication in the increasing power direction will
assure a reactor trip below the power range high safety analysis limit
(SAL) of £ 118% RTP in FSAR Table 15.0-4 (Reference 10). Making no
adjust to the power range channel in the decreasing power direction due
to a part-power calorimetric assures a reactor trip consistent with the
safety analyses.

This allowance does not preclude making indicated power adjustments, if
desired, when the calorimetric heat balance calculation power is less than
the power range channel output. To provide close agreement between
indicated power and to preserve operating margin, the power range
channels are normally adjusted when operating at or near fuil power
during steady-state conditions. However, discretion must be exercised if
the power range channel! output is adjusted in the decreasing power
direction due to a part-power calorimetric (<40% RTP). This action could
introduce a non-censervative bias at higher power levels which could
delay an NIS reactor trip until power is above the power range high SAL.
The cause of the non-conservative bias is the decreased accuracy of the
calorimetric at reduced power conditions. The primary error contributor to
the instrument uncertainty for a secondary side power calorimetric
measurement is the feedwater flow measurement, which is determined by
a AP measurement across a feedwater venturi. While the measurement
uncertainty remains constant in AP span as power decreases, when
translated into flow the uncertainty increases as a square term. Thus, a
1% flow error at 100% power can approach a 10% flow error at 30% RTP
even though the AP error has not changed. To assure a reactor trip below
the power range high SAL, the power range neutron flux — high trip
setpoint is first set at < 85% RTP prior to adjusting the power range
channel output in the decreasing power direction whenever the
calorimetric power is 2 20% RTP and <40% RTP. To assure a reactor trip
below the power range high SAL, the power range neutron flux — high trip
setpoint is first set a < 70% RTP prior to adjusting the power range
channel output in the decreasing power direction whenever the
calorimetric power is 2 15% RTP and <20% RTP. Adjustments in the
increasing power direction do not require a prior decrease in the trip
setpoint. Following a plant shutdown, it is permissible to reduce the

(continued)\-/
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SURVEILLANCE
REQUIREMENTS

SR 3.3.1.2 (continued) - RIS

power range neutron flux — high trip setpoint prio.r to stertup. This would

. anticipate the potential need for a decreasing power direction adjustment,

J

thereby obviating the need to suspend power escalation for the purpose
of first reducing the trip setpoint. Before the power range neutron flux —

- high trip setpoint is re-set to its nominal full power value (< 109% RTP),

the power range channel calibration must be confirmed based on a
calonmetrlc performed at 2 40% RTP.

The Note to SR 3 3.1. 2 clanf ies that thls Survelllance is required only if

“the reactor power is 215% RTP and that 24 hours are allowed for

performing the first Surveillance after reaching 15% RTP. A power level of
15% RTP is chosen based on plant stability, i.e., automatic rod control
capability (manual rod control is normally used at Callaway) and the

" turbine generator synchronized to the grid. The 24-hour allowance after

increasing THERMAL POWER above 15% RTP provides a reasonable
time to attain a scheduled power plateau, establish the requisite
conditions, perform the required calorimetric measurement, and make
any required adjustments in a controlled, orderly manner and without
introducing the potential for extended operation at high power levels with
instrumentation that has not been vent" ed to be OPERABLE for
subsequent use ‘ .

The Frequency of every 24 hours is adequate. It is based on unit
operating experience, considering instrument reliability and operating
history data for instrument drift. Together these factors demonstrate that
a difference between the calorimetric heat balance calculation and the

- power range channel output of more than +2% RTP is not expected in

any 24 hour period.
In addition, control room operators periodically monitor redundant
indications and alarms to detect deviations in channel outputs.

SR 3313

g

'SR 3 3.1. 3 compares the incore system to the NIS channel output every

31 EFPD. If the absolute difference is = 2%, the NIS channel is still
OPERABLE, but must be readjusted. The excore NIS channel shall be
adjusted if the absolute difference between the incore and excore AFD is
> 2%. The purpose of the comparison is to check for differences that
result from core power distribution changes that may have occurred since
the Iast reqmred adjustment or mcore-excore calibration (SR 3.3.1.6).

(continued)
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REQUIREMENTS

SR _3.3.1.3 (continued)

If the NIS channel cannot be properly readjusted, the channel is declared
inoperable. This Surveillance is performed to verify the f(Al) input to the
Overtemperature AT Function.

The Note to SR 3.3.1.3 clarifies that the Surveillance is required only if
reactor power is 2 50% RTP and that 24 hours is allowed for performing
the first Surveillance after reaching 50% RTP. This Note allows power
ascensions and associated testing to be conducted in a controlled and
orderly manner, at conditions that provide acceptable results and without
introducing the potential for extended operation at high power levels with
instrumentation that has not been verified to be OPERABLE for
subsequent use. Due to such effects as shadowing from the relatively
deep control rod insertion and, to a lesser extent, the axially-dependent
radial leakage which varies with power level, the relationship between the
incore and excore indications of axial flux difference (AFD) at lower power
levels is variable. Thus, it is acceptable to defer the calibration of the
excore AFD against the incore AFD until more stable conditions are
attained (i.e., withdrawn control rods and a higher power level). The AFD
is used as an input to the Overtemperature AT reactor trip function and for
assessing compliance with LCO 3.2.3, "AXIAL FLUX DIFFERENCE."
Due to the DNB benefits gained by administratively restricting the power \__/
level to 50% RTP, no limits on AFD are imposed below 50% RTP by

LCO 3.2.3; thus, the proposed change is consistent with the LCO 3.2.3
requirements below 50% RTP. Similarly, sufficient DNB margins are
realized through operation below 50% RTP that the intended function of
the Overtemperature AT reactor trip function is maintained, even though
the excore AFD indication may not exactly match the incore AFD
indication. Based on plant operating experience, 24 hours is a
reasonable time frame to limit operation above 50% RTP while
completing the procedural steps associated with the surveillance in an
orderly manner.

The Frequency of every 31 EFPD is adequate. Itis based on unit
operating experience, considering instrument reliability and operating
history data for instrument drift. Also, the slow changes in neutron flux
during the fuel cycle can be detected during this interval.

SR 3.3.14

SR 3.3.1.4 is the performance of a TADOT every 31 dayson a
STAGGERED TEST BASIS. This test shall verify OPERABILITY by
actuation of the end devices. A successful test of the required contact(s)
of a channel relay may be performed by the verification of the change of

(continued) "
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SR 3.3.1.4 (continued) ..

state of a single contact of the relay. This clarifies vA\rhat‘ is en eeceptable
TADOT of arelay. This is acceptable because all of the other required
contacts of the relay are verified by other Technical Specifications and

. non-Technical Specifi catlons tests at least once per refueling interval with

apphcable extensrons

The RTB test shall lnclude separate venf cation of the undervoltage and
shunt trip mechanisms. Independent verification of RTB undervoltage
and shunt trip Function is not required for the bypass breakers. No
capability is provided for performing such a test at power. The
independent test for bypass breakers is included in SR 3.3.1.14. The

. - -bypass breaker test shall include a local manual shunt trip only. A Note

has been added to indicate that this test must be performed on the

_ bypass breaker pnor to placrng itin servrce

The Frequency of every 31 days ona STAGGERED TEST BASIS is

.adequate. It is based on industry operating experience, considering

instrument reliability and operating history data.

SR 3315

'SR 3.3.1.5 is the performance of an ACTUATION LOGIC TEST. The

. ---SSPS is tested every 31 days on a STAGGERED TEST BASIS, using the

-semiautomatic tester. The train being tested is placed in the bypassed
.condition, thus preventing inadvertent actuation. Through the

semiautomatic tester, all possible logic combinations, with and without
applicable permissives, are tested for each protection function, including

- operation of the P-7:permissive which is a logic function only. The

- Frequency of every 31 days on a STAGGERED TEST BASIS is

adequate. It is based on industry operating experience, considering
instrument reliability and operating history data.

SR 3.3.1.6

SR 3.3.1.6 is a calibration of the ekcoreyehannels to the incore channels.
If the measurements do not agree, the excore channels are not declared

‘ - inoperable but must be calibrated to agree with the incore detector

measurements. - If the excore channels cannot be adjusted, the channels
are declared moperable . This Surveillance is performed to verify the f(Al)
input to the Overtemperature AT Function. Determination of the loop-

- .specific vessel AT and Tay, values should be made when performing this

\_/

(continued)

CALLAWAY PLANT

B 3.3.1-49 REDU Revision 5



I

BASES

RTS Instrumentation
B 3.3.1

N’

SURVEILLANCE
REQUIREMENTS

SR _3.3.1.6 (continued)

calibration, under steady state conditions (AT, and T' [T" for Overpower
AT] when at 100% RTP).

A Note modifies SR 3.3.1.6. The Notestates that this Surveillance is
required only if reactor power is = 75% RTP and that 72 hours after
achieving equilibrium conditions with THERMAL POWER > 75% RTP is
allowed for performing the first surveillance. Equilibrium conditions are
achieved when the core is sufficiently stable at intended operating
conditions to perform flux mapping.

The SR is deferred until a scheduled testing plateau above 75% RTP is
attained during a power ascension. During a typical power ascension, it
is usually necessary to control the axial flux difference at lower power
levels through control rod insertion. After equilibrium conditions are
achieved at the specified power plateau, a flux map must be taken and
the required data collected. The data is typically analyzed and the
appropriate excore calibrations completed within 48 hours after achieving
equilibrium conditions. An additional time allowance of 24 hours is
provided during which the effects of equipment failures may be remedied
and any required re-testing may be performed.

The allowance of 72 hours after equilibrium conditions are attained at the
testing plateau provides sufficient time to allow power ascensions and
associated testing to be conducted in a controlled and orderly manner at
conditions that provide acceptable results and without introducing the
potential for extended operation at high power levels with instrumentation
that has not been verified to be OPERABLE for subsequent use.

The Frequency of 92 EFPD is adequate. It is based on industry operating
experience, considering instrument reliability and operating history data
for instrument drift.

SR 3.3.1.7
SR 3.3.1.7 is the performance of a COT every 92 days.

A COT is performed on each required channel to ensure the channel will
perform the intended Function. A successful test of the required
contact(s) of a channel relay may be performed by the verification of the
change of state of a single contact of the relay. This clarifies what is an
acceptable CHANNEL OPERATIONAL TEST of arelay. Thisis
acceptable because all of the other required contacts of the relay are
verified by other Technical Specifications and non-Technical

(continued) ~
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SR 3.3.1.7 (continued) . - "= ' SR I

- Specifications tests at least once per refuelmg mterval wnth apphcable

. '-extensrons

Setpomts must be wrthm the AIIowabIe Va|ues specified in Table 3.3.1-1.

'SR 3 3. 1 7 is modlf ed by two Notes Note 1 provides a 4 hour delay in
- .the requirement to perform this Surveillance for source range
* instrumentation when entering MODE 3 from MODE 2. This Note allows

- .a normal shutdown to proceed without a delay for testing in MODE 2 and
. for a short time in MODE 3 until the Applicability is exited and SR 3.3.1.7

~isno longer required to be performed. - If the unit is to be in MODE 3 with

" the Rod Control System capable of rod withdrawal of one or more rods
. not fully inserted for > 4 hours, this Surveillance must be performed prior
;to 4 hours after entry into MODE 3. Note 2 requires that the quarterly

COT for the source range instrumentation shall include verification by

-observation of the associated permissive annunciator window that the P-6

- . and P-10 interlocks are ln their requnred state for the exnstmg unit

. conditions. . - .: . s,

The Frequency of 92 days is justiﬁe\d in Reference 5.

":.§B_M

SR 3 3.1.8is the performance of a COT as descrlbed in SR 3.3.1.7 and it
- is modified by the same Note that this test shall include verification that

the P-6 and P-10 interlocks are in their required state for the existing unit

- conditions by.observation of the associated permissive annunciator

window. A successful test of the required contact(s) of a channel relay
may be performed by the verification of the change of state of a single
contact of the relay. This clarifies what is an acceptable CHANNEL

.OPERATIONAL TEST of a relay.- This is acceptable because all of the

other required contacts of the relay are verified by other Technical
Specifications and non-Technical Specifications tests at least once per
refueling interval with applicable extensions. The Frequency is modified
by a Note that allows this surveillance to be satisfied if it has been
performed within 92 days of the Frequencies prior to reactor startup,

12 hours after reducing power below P-10, and four hours after reducing

-power below P-6, as discussed below. The Frequency of "prior to reactor

startup” ensures this surveillance is performed prior to critical operations

- +..and applies to the source, intermediate and power range low instrument
- channels. The Frequency of "12 hours after reducing power below P-10"

(applicable to intermediate and power range low channels) and "4 hours
after reducing power below P-6" (applicable to source range channels)

(continued)
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SR _3.3.1.8 (continued)

allows a normal shutdown to be completed and the unit removed from the
MODE of Applicability for this surveillance without a delay to perform the
testing required by this surveillance. The Frequency of every 92 days
thereafter applies if the plant remains in the MODE of Applicability after
the initial performances of prior to reactor startup, 12 hours after reducing
power below P-10, and four hours after reducing power below P-6. The
MODE of Applicability for this surveillance is < P-10 for the power range
low and intermediate range channels and < P-6 for the source range
channels. Once the unit is in MODE 3, this surveillance is no longer
required. If power is to be maintained < P-10 for more than 12 hours or

< P-6 for more than 4 hours, then the testing required by this surveillance
must be performed prior to the expiration of the 12 hour or 4 hour limit, as
applicable. These time limits are reasonable, based on operating
experience, to complete the required testing or place the unit in a MODE
where this surveillance is no longer required. This test ensures that the
NIS source, intermediate, and power range low channels are OPERABLE
prior to taking the reactor critical and after reducing power into the
applicable MODE (< P-10 or < P-6) for the periods discussed above.

SR 3319 - Y

SR 3.3.1.9 is the performance of a TADOT and is performed every

92 days, as justified in Reference 5. A successful test of the required
contact(s) of a channel relay may be performed by the verification of the
change of state of a single contact of the relay. This clarifies what is an
acceptable TADOT of a relay. This is acceptable because all of the other
required contacts of the relay are verified by other Technical
Specifications and non-Technical Specifications tests at least once per
refueling interval with applicable extensions.

This SR is modified by a Note that excludes verification of setpoints from
the TADOT. Setpoint verification is accomplished during the CHANNEL
CALIBRATION.

SR 3.3.1.10

A CHANNEL CALIBRATION is performed every 18 months, or
approximately at every refueling. CHANNEL CALIBRATION is a
complete check of the instrument loop, including the sensor. The test
verifies that the channel responds to a measured parameter within the
necessary range and accuracy.

(continued) N
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SR 3.3.1.10 (continued) -, =~ ~-.° " REIRTERN

. . CHANNEL CALIBRATIONS must be performed consistent with the
.assumptlons of the setpomt methodology

The Frequency of 18 months is based on the assumed calibration interval
- inthe determmat|on of the magmtude of equment drift in the setpoint
- methodology =0 . :

- ‘SR 3.3.1.10is modlf' ed by a Note statlng that this test shall include

Vverification that the time constants are ‘adjusted to the prescribed values

where applicable. This does not include verification of time delay relays.
These are verified via response time testing per SR 3.3.1.16. See the

-discussion of AT, in the Applicable Safety Analyses for the
Overtemperature AT and Overpower AT trip functions. Whenever an RTD

is replaced in Function 6,77, or 14.c, the next required CHANNEL
CALIBRATION of the RTDs is accomplished by an inplace cross
calibration that compares the other sensmg elements with the recently

-, installed sensmg element

‘. iThe CHANNEL CALIBRATION of Functuon 6, Overtemperature AT,
.~ includes the axial flux difference penalty circuitry in the 7300 Process
.. Protection System cabinets, but does not include the power range

. -neutron detectors.” SR 3.3.1.11 and its Notes 1 and 3 govern the
- "~ performance and timing of the power range neutron detector plateau

voltage verification.

Although not required for any safety function, the CHANNEL
CALIBRATION of Function 10, Reactor Coolant Flow-Low, will ensure
proper performance and normalization of the RCS flow indicators.

SR 3.3.1.11

Tri

SR 3.3.1.11 is the performance of a CHANNEL CALIBRATION, as

. - described in SR-3.3.1.10, every 18 months. This SR is modified by three

- Notes. -Note 1:states that neutron detectors are excluded from the

. CHANNEL CALIBRATION. :Neutron detectors are excluded from the

i

CHANNEL: CALIBRATION because it is impractical to set up a test that

.. -.demonstrates and adjusts neutron detector response to known values of
- - the parameter (neutron flux) that the channel monitors. Note 1 applies to
- the source range proportlonal counters, intermediate range ion chambers,

and power range ion chambers in the Nuclear Instrumentation System
(NIS). Note 2 states that this test shall include verification that the time

.constants are adjusted to the prescribed values where applicable.
+ Detector plateau curves are obtained, evaluated, and compared to

manufacturer’s data for the intermediate and power range neutron

(continued)

CALLAWAY PLANT

"¢ B3.3.1-53 S serl L-Revision 5



BASES

RTS Instrumentation
B 3.3.1

SURVEILLANCE
REQUIREMNTS

SR _3.3.1.11 (continued)

detectors. The testing of the source range neutron detectors consists of
obtaining integral bias curves, evaluating those curves, and comparing
the curves to previous data. Note 3 states that the power and
intermediate range detector plateau voltage verification is not required to
be current until 72 hours after achieving equilibrium conditions with
THERMAL POWER = 95% RTP. Equilibrium conditions are achieved
when the core is sufficiently stable at intended operating conditions to
perform a meaningful detector plateau voltage verification. The allowance
of 72 hours after equilibrium conditions are attained at the testing plateau
provides sufficient time to allow power ascension testing to be conducted
in a controlled and orderly manner at conditions that provide acceptable
results and without introducing the potential for extended operation at
high power levels with instrumentation that has not been verified to be
OPERABLE for subsequent use. The source range integral bias curves
are obtained under the conditions that apply during a plant outage.

The 18 month Frequency is based on past operating experience, which
has shown these components usually pass the Surveillance when
performed on the 18 month Frequency. The conditions for obtaining the
source range integral bias curves and the power and intermediate range
detector plateau voltages are described above. The other remaining
portions of the CHANNEL CALIBRATIONS may be performed either
during a plant outage or during plant operation.

SR 3.3.1.12

Not used.

SR 3.3.1.13

SR 3.3.1.13 is the performance of a COT of RTS interlocks every

18 months. A successful test of the required contact(s) of a channel relay

may be performed by the verification of the change of state of a single
contact of the relay. This clarifies what is an acceptable CHANNEL
OPERATIONAL TEST of arelay. This is acceptable because all of the
other required contacts of the relay are verified by other Technical
Specifications and non-Technical Specifications tests at least once per
refueling interval with applicable extensions.

The Frequency is based on the known reliability of the interlocks and the
multichannel redundancy available, and has been shown to be
acceptable through operating experience.

(continued) \/
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SR 3.3.1.14

- 8R'3.3.1.14'is the performance of 2 TADOT of the Manual Reactor Trip,
-~ the Sl Input from ESFAS, and the Reactor Trip Bypass Breaker

.. contact(s) of achannel relay may be performed by the verification of the

- them. - = oif

"change of state of a single contact of the relay. This clarifies what is an
acceptable TADOT of arelay. Thisi IS acceptable because all of the other

Specifications and non-Techmcal Spemf’ cations tests at least once per

‘refueling interval with apphcable extensnons This TADOT is performed

every 18 months.”* -

- “The Manual Reactor Trip TADOT shall iﬁdependently verify the

OPERABILITY of the undervoltage and shunt trip handswitch contacts for
both the Reactor Trip Breakers and Reactor Trip Bypass Breakers. The

- Reactor Trip Bypass Breaker test shall include testing of the automatic

undervoltage tnp mechanlsm

The Frequency is based on the known reliability of the Functions and the
multichannel redundancy available, and has been shown to be

acceptable through operatmg expenence

\n i

The SR is modlf ed by a Note that excludes verification of setpoints from
the TADOT. The Functlons affected have no setpoints associated with

‘ SR 3 3 1 15 is the performance of a TADOT of Turbine Trip Functions. A

successful test of the required contact(s) of a channel relay may be
performed by the verification of the change of state of a single contact of

-the relay. This clarifies what is an acceptable TADOT of a relay. This is
-acceptable because all of the other required contacts of the relay are
.verified by other Technical Specifications and non-Technical

Specifications tests at least once per refueling interval with applicable

-extensions. . This TADOT is performed prior to exceeding the P-9 interlock

whenever the unit has been in MODE 3. This Surveillance is not required

.if it has been performed within the previous 31 days. Verification of the

Trip Setpoint does not have to be performed for this Surveillance.

Performance of this test will ensure that the turbine trip Function is

. OPERABLE prior to exceeding the P-9 interlock.

.. (continued)
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SR 3.3.1.16

SR 3.3.1.16 verifies that the individual channel actuation response times
are less than or equal to the maximum values assumed in the accident
analysis. Response time verification acceptance criteria are included in
Reference 8. No credit was taken in the safety analyses for those
channels with response times listed as N.A. No response time testing
requirements apply where N.A. is listed in Reference 8. Individual
component response times are not modeled in the analyses. The
analyses model the overall or total elapsed time, from the point at which
the parameter exceeds the trip setpoint value at the sensor until loss of
stationary gripper coil voltage (at which point the rods are free to fall).

The safety analyses include the sum of the following response time
components:

(@)

(b)

(c)

(d)

()
®

Process delay times (e.g., scoop transport delay and thermal lag
associated with the narrow range RCS RTDs used in the OTAT,
OPAT, and SG low-low Vessel AT (Power-1, Power-2) functions)

which are not testable;

- Sensing circuitry delay time from the time the trip setpoint is

reached at the sensor until a reactor trip is generated by the N

- SSPS;

Any intentional time delay set into the trip circuitry (e.g.,
undervoltage relay time delay, NLL cards (lag, lead/lag, rate/lag)
and NPL cards (PROM logic cards for trip time delay) associated
with the OTAT, OPAT, and SG low-low level Vessel AT (Power-1,
Power-2) trip functions, and NLL cards (lead/lag) associated with
the low pressurizer pressure reactor trip function) to add margin or

prevent spurious trip signals;

For the undervoltage RCP trip function, back EMF delay from the
time of the loss of the bus voltage until the back EMF voltage

generated by the bus loads has decayed;

The time delay for the reactor trip breakers to open; and

The time delay for the control rod drive stationary gripper coil
voltage to decay and the RCCA grippers to mechanically release
making the rods free to fall (i.e., gripper release time measured

during the performance of SR 3.1.4.3).

(continued) A
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SR 3.3.1.16 (continued)’ ' -
For channels that include’ dynamlc transfer functlons (e.g., lag, leadllag,
rate/lag, etc.), the response time venf catlon is performed wnth the tlme

" the performance of SR 3.3.1.10 and SR 3.3.1.11. The response time may
" be verified by a series of overlapping tests, or other verification (e.g.,
- Ref 9 and Ref 15) such that the entlre response time i is verified.

' Response time may | be venf ed by actual response time tests in any

series of sequential, overlapping, or total channel measurements, or by

" the summation of allocated sensor, sngnal processing, and actuation logic
‘response times with actual response time tests on the remainder of the

channel. Allocatlons for sensor response tlmes may be obtained from:

1) hnstoncal records based on acceptable response time tests (hydraulic,
noise, or power mterrupt tests); (2) inplace, onsite, or offsite (e.g. vendor)

-test measurements; or (3) utilizing vendor.engineering specifications.
‘WCAP-13632-P-A, Revision 2, "Elimination of Pressure Sensor

Response Time Testlng Requirements," provides the basis and

- methodology for using allocated sensor response times in the overall

" verification of the channel response time for specific sensors identified in

the WCAP. Response tlme venf catlon for other sensor types must be

”demonstrated by test

WCAP-14036- P-A Revnsmn 1, “Ellmmatlon of Periodic Protection
Channel Response Time Tests provides the basis and methodology for
using allocated signal processing and actuation logic response times in

- the overall verifi catlon of the protection system channel response time.

n The allocations for sénsor, signal condltlomng, and actuation logic

response times must be verified prior to placing the component in

- -operational service'and re-verified following maintenance that may
- adversely affect response time. In general, electrical repair work does not

" impact response time provided the parts used for repair are of the same

" type and value.” Specific components identified in References 9 and 15

may be replaced without verification testing. One example where
response time could be affected |s replacmg the sensmg assembly ofa
transmitter. ' - .

As appropriate, each channel's response time must be verified every
18 months on a STAGGERED TEST BASIS. Each verification shall
include at least one train such that both trains are verified at least once
per 36 months. Testing of the final actuation devices (i.e., reactor trip
breakers) is included in the verification. Testing of the final actuation
devices measures the time delay for the reactor trip breakers to open.

- " The time delay for the Control rod drive stationary gripper coil voltage to

(continued)
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SR 3.3.1.16 (continued)

decay and the RCCA grippers to mechanically release making the rods
free to fall (i.e., gripper release time) is measured during the performance
of SR 3.1.4.3 which verifies rod drop time from the beginning of decay of
stationary gripper coil voltage. For surveillance testing performance,
gripper release time is not included in the reactor trip system
instrumentation response time testing due to the difficulty in determining
the precise point at which the rods are free to fall. SR 3.1.4.3 specifies a
readily quantifiable time to use as a separation point for field
measurements, i.e., “from the beginning of decay of stationary gripper coil
voltage.” The rod drop time measurement in SR 3.1.4.3 begins at the
time the rod control power cabinet regulator board circuit for a specific rod
group is grounded, causing the board to reduce the stationary gripper coil
current to zero releasing the rod group. This is essentially the same time
at which the reactor trip breaker’s opening would interrupt current to the
stationary gripper coil. The response time definition, “until loss of
stationary gripper coil voltage, “ is less quantifiable. However, the
definition’s provision for overlapping testing allows this testing approach
since the total response time is determined. The safety analyses are
satisfied as long as both surveillances, response time and rod drop time,
are met. Some portions of the response time testing cannot be
performed during unit operation because equipment operation is required \/
to measure response times. Experience has shown that these
components usually pass this Surveillance when performed at the

18 month Frequency. Therefore, the Frequency was concluded to be
acceptable from a reliability standpoint.

SR 3.3.1.16 is modified by a Note stating that neutron detectors are
excluded from RTS RESPONSE TIME testing. This Note is necessary
because of the difficuity in generating an appropriate detector input signal.
Excluding the detectors is acceptable because the principles of detector
operation ensure a virtually instantaneous response. Response time of
the neutron flux signal portion of the channel shall be verified from
detector output or input to the first electronic component in the channel.

REFERENCES 1. FSAR, Chapter 7.
2, FSAR, Chapter 15.
3. IEEE-279-1971.
4 10 CFR 50.49.
5. Callaway OL Amendment No. 17 dated September 8, 1986.
(continued) —"
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(continued) May 1, 1984.
7. Callaway OL Amendment No. 43 dated April 14, 1989.
8. FSAR Sect:s:n 16.3, Table 16.3-1.
9 WCAP‘ 1 56|3‘2‘P-A Rewswn 2, "Elimination of Pressure Sensor
Resppnse Time Testing Requirements," January 1996.
10. FSAR Table 15.0-4.
11. WCAP-9226, "Reactor Core Response to Excessive Secondary
Steam Releases," Revision 1, January 1978.
12. NRC Generic Letter 85-09 dated May 23, 1985.
13. FSAR Section 15.1.1.
14. RFR - 18637A.
o 15.  WCAP-14036-P-A, Revision 1, “Elimination of Periodic Protection
\_/ Channel Response Time Tests October 1998.
16. FSAR Section 15.4.6.
\_/
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Signal Processing Equipment =~ - - .1 '

~ Generally, three or four channels of process control quU|pment are used
- for the signal processing of unit parameters measured by the field

instruments. The process control equipment provides signal condmonlng,

- comparable output signals for instruments located on the main control
- board, and comparison of measured input signals with setpoints

Lo established by safety analyses. ' If the measured value of a unit parameter
-exceeds the predetermined setpoint, an output from a bistable is

forwarded to the SSPS for decision evaluation. Channel separation is

- ‘maintained upto and through the input bays. However, not all unit

parameters require four channels of sensor measurement and signal

"~ . processing. Some unit parameters provide input only to the SSPS, while

-others provide input to the SSPS, the main control board, the unit
computer and one or more control systems

Generally, |f a parameter is used only for input to the protection circuits,
three channels with a two-out-of-three logic are sufficient to provide the
required reliability ‘and redundancy. * If one channel fails in a direction that
would not result in a partial Function trip, the Function is still OPERABLE
with a two-out-of-two’logic. If one channel fails such that a partial
Function trip occurs, a trip will not occur and the Function is still
OPERABLE wnth a one-out-of—two Ioglc '

: .Generally, if a parameter is used for mput to the SSPS and a control

function, four channels with a two-out-of-four logic are sufficient to provide
the required reliability and redundancy. The circuit must be able to
withstand both an input failure to the control system, which may then
require the protection function actuation, and a single failure in the other

- channels providing the protection function actuation. Again, a single

»fallure wrll nelther cause nor prevent the protectlon function actuation.

‘ These reqmrements are descnbed in IEEE-279 1971 (Ref. 4). The actual

number of channels required for each unit parameter is specified in

Reference 2.

"~‘.*.Tnp Setpomts and Allowable Values I

| 'The Tnp Setponnts are the nommal values at which the blstables are set.

" - Any bistable is considered to be properly adjusted when the "as left" value

is within the two-sided tolerance band for calibration accuracy (typically
+ 15 mV).

(continued)
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Trip_Setpoints and Allowable Values (continued)

The Trip Setpoints listed in Table B 3.3.2-1 and used in the bistables are
based on the analytical limits stated in Reference 3. The selection of
these Trip Setpoints is such that adequate protection is provided when all
sensor and processing time delays are taken into account. To allow for
calibration tolerances, instrumentation uncertainties, instrument drift, and
severe environment errors for those ESFAS channels that must function
in harsh environments as defined by 10 CFR 50.49 (Ref. 5), the Allowable
Values specified in Table 3.3.2-1 in the accompanying LCO are
conservatively adjusted with respect to the analytical limits. A detailed
description of the methodologies used to calculate the Trip Setpoints,
including their explicit uncertainties, is provided in Reference 6. The BOP
methodology used for Function 6.h is a similar square-root-sum-of-
squares (SRSS) methodology as used for the RTS setpoints. The actual
nominal Trip Setpoint entered into the bistable is more conservative than
that specified by the Allowable Value to account for changes in random
measurement errors detectable by a COT. One example of such a
change in measurement error is drift during the surveillance interval. If
the measured setpoint does not exceed the Allowable Value, the bistable
is considered OPERABLE.

Setpoints in accordance with the Allowable Value ensure that the \\_j
consequences of Design Basis Accidents (DBAs) will be acceptable,
providing the unit is operated from within the LCOs at the onset of the
DBA and the equipment functions as designed.

Each channel can be tested on line to verify that the signal processing
equipment and setpoint accuracy is within the specified allowance
requirements. Once a designated channel is taken out of service for
testing, a simulated signal is injected in place of the field instrument
signal. The process equipment for the channel in test is then tested,
verified, and calibrated. SRs for the channels are specified in the SR
section.

The Allowable Values listed in Table 3.3.2-1 are based on the
methodologies described in Reference 6, which incorporate all of the
known uncertainties applicable for each channel. The magnitudes of
these uncertainties are factored into the determination of each Trip
Setpoint. All field sensors and signal processing equipment for these
channels are assumed to operate within the allowances of these
uncertainty magnitudes.

(continued)\'/
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Solid State Protection System -

,
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The SSPS equipment is used for the decision logic processing of outputs

-from the signal pro'céssing equipment bistables. To meet the redundancy
‘requirements, two trains of SSPS, each performing the same functions,

are provided. If one train is taken out of service for maintenance or test

- purposes, the second train will provide ESF actuation for the unit. If both
" - trains are taken out of service or placed in test, a reactor trip will result.
-+ Each train is packaged in its own cabinet for physical and electrical
~separat|on to satlsfy separatuon and mdependence requnrements

i

The SSPS perfonns the decnswn logic for most ESF equipment actuation;
generates the electrical output sngnals that initiate the required actuation;

_-~ and provides the status permissive, and annunciator output signals to the
L “maln control room of the unlt oy

The blstable outputs from the SIgnaI processung equipment are sensed by
the SSPS equipment and combined into logic matrices that represent
combinations indicative of various transients. If a required logic matrix

' combination is completed, the system will send actuation signals via
. master and slave relays to those components whose aggregate Function

best serves to alleviate the condition and restore the unit to a safe
condition. Examples are given in the Appllcable Safety Analyses LCO,
and Applicability sections of this Bases. ... .. . . .

“Each SSPS train has a built in testing device that can automatically test

the decision logic matrix functions and the actuation devices while the unit

~is at pbWer.' When ‘any one train is taken out of service for testing, the

other train is capable of providing unit mdnltonng and protection until the
testing has been completed. The testlng device is semiautomatic to

) lmtnlmlzetestmgttme R T

The actuatlon of ESF components is acComplished through master and

- -slave relays. The SSPS energizes the master relays appropriate for the
* condition of the unit. .Each master relay then energizes one or more slave

relays, which then cause actuation of the end devices. The master and

“slave relays are routinely tested to ensure operation. The test of the
' master relays energizes the relay, which then operates the contacts and

applies a low voltage to the associated slave relays. The low voltage is
not sufficient to actuate the slave relays but only demonstrates signal path

- ~continuity. The SLAVE RELAY TEST actuates the devices if their

operation will not interfere with continued unit operation. For the latter

* . case, actual component operation‘is prevented by the SLAVE RELAY

TEST circuit, and slave relay contact operation is verified by a continuity

Ve

= check of the circuit containing the slave relay.

{continued)
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Balance of Plant (BOP) ESFAS

The BOP ESFAS processes signals from SSPS, signal processing
equipment (e.g., LSELS), and plant radiation monitors to actuate certain
ESF equipment. There are two redundant trains of BOP ESFAS
(separation groups 1 and 4), and a third separation group (separation
group 2) to actuate the Turbine Driven Auxiliary Feedwater pump and
reposition automatic valves (turbine steam supply valves, turbine trip and
throttle valve) as required. The separation group 2 BOP-ESFAS cabinet
is considered to be part of the end device (the Turbine Driven Auxiliary
Feedwater pump) and its OPERABILITY is addressed under LCO 3.7.5,
"Auxiliary Feedwater (AFW) System." The redundant trains provide
actuation for the Motor Driven Auxiliary Feedwater pumps (and reposition
automatic valves as required, i.e., steam generator blowdown and sample
line isolation valves, ESW supply valves, CST supply valves),
Containment Purge Isolation, Control Room Emergency Ventilation, and
Emergency Exhaust Actuation functions.

The BOP ESFAS has a built-in automatic test insertion (ATl) feature

which continuously tests the system logic. Any fault detected during the

testing causes an alarm on the main control room overhead annunciator
system to alert operators to the problem. Local indication shows the test

step where the fault was detected. /S

APPLICABLE
SAFETY
ANALYSES,
LCO, AND
APPLICABILITY

Each of the analyzed accidents can be detected by one or more ESFAS
Functions. One of the ESFAS Functions is the primary actuation signal
for that accident. An ESFAS Function may be the primary actuation
signal for more than one type of accident. An ESFAS Function may also
be a secondary, or backup, actuation signal for one or more other
accidents. For example, Pressurizer Pressure - Low is a primary
actuation signal for small loss of coolant accidents (LOCAs) and a backup
actuation signal for steam line breaks (SLBs) outside containment.
Functions such as manual initiation, not specifically credited in the
accident safety analysis, are qualitatively credited. These Functions may
provide protection for conditions that do not require dynamic transient
analysis to demonstrate Function performance. These Functions may
also serve as backups to Functions that were credited in the accident
analysis (Ref. 3).

The LCO requires all instrumentation performing an ESFAS Function to
be OPERABLE. Failure of any instrument renders the affected channel(s)
inoperable and reduces the reliability of the affected Functions.

The LCO generally requires OPERABILITY of three or four channels in
each instrumentation function and two channels in each logic and manual
initiation function. The two-out-of-three and the two-out-of-four

(continueﬁ)\-/
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APPLICABLE configurations allow one channel to be tripped during mainténance or
SAFETY testing without causing an ESFAS initiation. In cases where an
- . _ANALYSES, . . -inoperable channel is placed in the tripped condition indefinitely to satisfy
_*LCO,AND ... : . the Required Action of an LCO, the logic configurations are reduced to
APPLICABILITY ~*  one-out-of-two and one-out-of-three where tripping of an additional

channel, for any reason, would resuit in an ESFAS initiation. To allow for
surveillance testing or setpoint adjustment of other channels while in this
condition, several Required Actions allow the inoperable channel to be

- bypassed. Bypassing the inoperable channel creates a two-out-of-two or

two-out-of-three logic configuration allowing a channel to be tripped for
testing without.causing an ESFAS initiation. Two logic or manual initiation
channels are required to ensure no single random failure disables the

ESFAS.

. The required channels of ESFAS instrumentation provide unit protection

" in the event of any of the analyzed