
Angela K. Krainik Mail Station 7636 
Palo Verde Nuclear Director, Tel. 623-393-5421 PO Box 52034 
Generating Station Regulatory Affairs Fax 623-393-5442 Phoenix, Arizona 85072-2034 

102-04505-AKK/SAB/GAM 
November 20, 2000 

U. S. Nuclear Regulatory Commission 
ATTN: Document Control Desk 
Mail Station P1-37 
Washington, DC 20555-0001 

Dear Sirs: 

Subject: Palo Verde Nuclear Generating Station (PVNGS) 
Units 1, 2, and 3 
Docket Nos. STN 50-52815291530 
Technical Specifications Bases Revision 6 Update 

Pursuant to PVNGS Technical Specification (TS) 5.5.14, 'Technical Specifications 
Bases Control Program," Arizona Public Service Company (APS) is submitting the 
changes to the TS Bases incorporated into Revision 6. These changes are provided in 
the enclosure on Revision 6 pages with the changes identified by revision bars. Also 
enclosed are insertion instructions for the Revision 6 pages.  

No commitments are being made to the NRC by this letter.  

Should you have any questions, please contact Scott A. Bauer at (623) 393-5978.  

Sincerely, 

AKK/SAB/GAM/kg 

Enclosure 

cc: E. W. Merschoff (all w/o enclosure) 
J. N. Donohew 
J. H. Moorman A"c4



PVNGS Technical Specifications Bases Revision 6 

Insertion Instructions and 

Revised Pages



Remove Page: 

Cover page 

List of Effective Pages, 
Page 1/2 

through 
List of Effective Pages, 

Page 7/blank 

B 3.3.1-15/B 3.3.1-16 

B 3.3.12-1/B 3.3.12-2 
B 3.3.12-3/B 3.3.12-4 
B 3.3.12-5/B 3.3.12-6 

B 3.4.5-1/B 3.4.5-2 
B 3.4.5-3/B 3.4.5-4 
B 3.4.5-5/Blank 

B 3.4.6-1/B 3.4.6-2 
B 3.4.6-3/B 3.4.6-4 
B 3.4.6-5/Blank 

B 3.4.7-1/B 3.4.7-2 
B 3.4.7-3/B 3.4.7-4 
B 3.4.7-5/B 3.4.7-6 
B 3.4.7-7/Blank 

B 3.4.8-1/B 3.4.8-2 
B 3.4.8-3/Blank 

B 3.6.2-1/B 3.6.2-2 

B 3.8.1-23/B 3.8.1-24 
through 

B 3.8.1-39/Blank 

B 3.8.6-3/B 3.8.6-4 
B 3.8.6-5/B 3.8.6-6

Insert New Page: 

Cover page 

List of Effective Pages, 
Page 1/2 

through 
List of Effective Pages, 

Page 7/blank 

B 3.3.1-15/B 3.3.1-16 

B 3.3.12-1/B 3.3.12-2 
B 3.3.12-3/B 3.3.12-4 
B 3.3.12-5/B 3.3.12-6 

B 3.4.5-1/B 3.4.5-2 
B 3.4.5-3/B 3.4.5-4 
B 3.4.5-5/Blank 

B 3.4.6-1/B 3.4.6-2 
B 3.4.6-3/B 3.4.6-4 
B 3.4.6-5/Blank 

B 3.4.7-1/B 3.4.7-2 
B 3.4.7-3/B 3.4.7-4 
B 3.4.7-5/B 3.4.7-6 
B 3.4.7-7/Blank 

B 3.4.8-1/B 3.4.8-2 
B 3.4.8-3/Blank 

B 3.6.2-1/B 3.6.2-2 

B 3.8.1-23/B 3.8.1-24 
through 

B 3.8.1-41/Blank 

B 3.8.6-3/B 3.8.6-4 
B 3.8.6-5/B 3.8.6-6



PVNGS 
Palo Verde Nuclear Generating Station 

Units 1, 2, and 3 

Technical 
Specification 

Bases 
Revision 6 

November 17, 2000

I I



TECHNICAL SPECIFICATION BASES 
LIST OF EFFECTIVE PAGES 

Page Rev. LDCR Page Rev LDCR 

No. No. No. No. No. No.  

B 2.1.1-1 0 B 3.1.4-5 0 
B 2.1.1-2 0 B 3.1.5-1 0 
"B 2.1.1-3 0 B 3.1.5-2 0 
"B 2.1.1-4 0 B 3.1.5-3 0 
"B 2.1.1-5 0 B 3.1.5-4 0 
"B 2.1.2-1 0 B 3.1.5-5 0 
"B 2.1.2-2 0 B 3.1.5-6 0 
"B 2.1.2-3 0 B 3.1.5-7 1 
"B 2.1.2-4 0 B 3.1.5-8 1 
"B 2.1.2-5 0 B 3.1.5-9 0 
B 3.0-1 0 B 3.1.5-10 5 
B 3.0-2 0 B 3.1.5-11 1 
B 3.0-3 0 B 3.1.6-1 0 
B 3.0-4 0 B 3.1.6-2 0 
B 3.0-5 0 B 3.1.6-3 0 
B 3.0-6 1 B 3.1.6-4 0 
B 3.0-7 0 B 3.1.7-1 0 
B 3.0-8 0 B 3.1.7-2 0 
B 3.0-9 0 B 3.1.7-3 0 
B 3.0-10 1 B 3.1.7-4 0 
B 3.0-11 0 B 3.1.7-5 0 
B 3.0-12 0 B 3.1.7-6 0 
B 3.0-13 0 B 3.1.7-7 0 
B 3.0-14 0 B 3.1.7-8 0 
B 3.0-15 0 B 3.1.7-9 0 
B 3.0-16 0 B 3.1.8-1 0 
B 3.0-17 0 B 3.1.8-2 0 
B 3.0-18 0 B 3.1.8-3 0 
B 3.0-19 0 B 3.1.8-4 0 
B 3.1.1-1 0 B 3.1.8-5 0 
B 3.1.1-2 0 B 3.1.9-1 0 
B 3.1.1-3 5 B 3.1.9-2 0 
B 3.1.1-4 0 B 3.1.9-3 0 
B 3.1.1-5 0 B 3.1.9-4 0 
B 3.1.1-6 0 B 3.1.9-5 1 
B 3.1.2-1 0 B 3.1.9-6 1 
"B 3.1.2-2 0 B 3.1.10-1 0 
"B 3.1.2-3 5 B 3.1.10-2 0 
"B 3.1.2-4 5 B 3.1.10-3 0 
"B 3.1-2-5 0 B 3.1.10-4 0 
"B 3.1.2-6 0 B 3.1.10-5 0 
B 3.1.2-7 0 B 3.1.10-6 0 
"B 3.1.2-8 0 B 3.1.11-1 0 
"B 3.1.2-9 0 B 3.1.11-2 0 
B 3.1.3-1 0 B 3.1.11-3 0 
B 3.1.3-2 0 B 3.1.11-4 0 
B 3.1.3-3 0 B 3.1.11-5 0 
B 3.1.3-4 0 B 3.2.1-1 0 
"B 3.1.3-5 0 B 3.2.1-2 0 
"B 3.1.3-6 0 B 3.2.1-3 0 
B 3.1.4-1 0 B 3.2.1-4 0 
"B 3.1.4-2 0 B 3.2.1-5 0 
"B 3.1.4-3 0 B 3.2.1-6 0 
B 3.1.4-4 0 B 3.2.1-7 0 

PALO VERDE UNITS 1, 2, AND 3 1 Revision 6 
November 17, 2000



TECHNICAL SPECIFICATION BASES 
LIST OF EFFECTIVE PAGES

Rev. LDCR 
No. No.

Page 
No.

Rev LDCR 
No. No.

3.2.1-8 
3.2.2-1 
3.2.2-2 
3.2.2-3 
3.2.2-4 
3.2.2-5 
3.2.2-6 
3.2.2-7 
3.2.3-1 
3.2.3-2 
3.2.3-3 
3.2.3-4 
3.2.3-5 
3.2.3-6 
3.2.3-7 
3.2.3-8 
3.2.3-9 
3.2.3-10 
3.2.4-1 
3.2.4-2 
3.2.4-3 
3.2.4-4 
3.2.4-5 
3.2.4-6 
3.2.4-7 
3.2.4-8 
3.2.4-9 
3.2.5-1 
3 .2.5-2 

3 .2.5-3 

3 .2.5-4 

3.2.5-5 
3 .2.5-6 
3 .2.5-7 
3.3.1-1 
3.3.1-2 
3.3.1-3 
3.3.1-4 
3.3.1-5 
3.3.1-6 
3.3.1-7 
3.3.1-8 
3.3.1-9 
3.3.1-10 
3.3.1-11 
3.3.1-12 
3.3.1-13 
3.3.1-14 
3.3.1-15 
3.3.1-16 
3.3.1-17 
3.3.1-18 
3.3.1-19 
3.3.1-20

PALO VERDE UNITS 1, 2, AND 3 2 Revision 6 
November 17,

Page 
No.

3.3.1-21 
3.3.1-22 
3.3.1-23 
3.3.1-24 
3.3.1-25 
3.3.1-26 
3 .3 .1-27 

3 .3 .1-28 
33 .1-29 
3.3.1-30 
3.3.1-31 
3.3.1-32 
3.3.1-33 
3.3.1-34 
3.3.1-35 
3.3.1-36 
3.3.1-37 
3.3.1-38 
3.3.1-39 
3.3.1-40 
3.3.2-1 
3.3.2-2 
332-3 
3.3.2-4 
3.3.2-5 
3.3.2-6 
3.3.2-7 
3.3.2-8 
3.3.2-9 
3.3.2-10 
3.3.2-11 
3.3.2-12 
3.3.2-13 
3.3.2-14 
3.3.2-15 
3 .3.2-16 
3.3.3-1 
3.3.3-2 
3.3.3-3 
3.3.3-4 
3.3.3-5 
3.3.3-6 
3.3.3-7 
3.3.3-8 
3.3.3-9 
3.3.3-10 
3.3.3-11 
3.3.4-1 
3.3.4-2 
3.3.4-3 
3.3.4-4 
3.3.4-5 
3.3.4-6 
3.3.4-7

2000



TECHNICAL SPECIFICATION BASES 
LIST OF EFFECTIVE PAGES

Rev. LDCR 
No. No.

Page 
No.

Rev LDCR 
No. No.

3.3.4-8 
3.3.4-9 
3.3.4-10 
3 .3.4-11 

3 .3.4-12 
3 .3.4-13 
3 .3.4-14 

3 .3.4-15 
3 .3.5-1 

3 .3.5-2 
3 .3.5-3 

3 .3.5-4 
3 .3.5-5 
3 .3.5-6 
3 .3.5-7 
3 .3.5-8 

3 .3.5-9 
3 .3.5-10 

3 .3.5-11 
3 .3.5-12 
3 .3.5-13 
3 .3.5-14 
3 .3.5-15 
3 .3.5-16 
3 .3.5-17 
3 .3.5-18 
3 .3.5-19 
3 .3.5-20 
3 .3.5-21 
3 .3.5-22 
3 .3.5-23 
3 .3.5-24 
3 .3.5-25 
3.3.5-26 
3 .3.5-27 

3.3.5-28 
3.3.6-1 
3.3.6-2 
3.3.6-3 
3.3.6-4 
3.3 .6-5 
3.3 .6-6 

3.3 .6-7 

3.3.6-8 
3.3 .6-9 

3.3.6-10 
3.3 .6-11 
3.3.6-12 
3.3.6-13 
3.3.6-14 
3.3.6-15 
3.3.6-16 
3.3.6-17 
3.3.6-18

33 .6-19 

3.3.6-20 
33 .6-21 

33 .6-22 

3.3.7-1 
3.3.7-2 
3.3.7-3 
3.3.7-4 
3.3.7-5 
3.3.7-6 
3.3.7-7 
3.3.7-8 
3.3.7-9 
3.3.8-1 
3.3.8-2 
3.3.8-3 
3.3.8-4 
3.3.8-5 
3.3.8-6 
3.3.8-7 
3.3.8-8 
3.3.9-1 
3.3.9-2 
3.3.9-3 
3.3.9-4 
3.3.9-5 
3.3.9-6 
3.3.9-7 
33 .10-1 
3.3.10-2 
3.3.10-3 
3.3.10-4 
3.3.10-5 
3.3.10-6 
3.3.10-7 
3.3 .10-8 

3.3.10-9 
3.3 .10-10 
3.3.10-11 
3.3.10-12 
3.3.10-13 
3.3.10-14 
3.3.10-15 
3.3.10-16 
3.3.10-17 
3.3.10-18 
3.3.10-19 
3.3.10-20 
3.3.11-1 
3.3.11-2 
3.3.11-3 
3.3.11-4 
3.3.11-5 
3.3.11-6

PALO VERDE UNITS 1, 2, AND 3 3 Revision 6 
November 17, 2000

Page 
No.



TECHNICAL SPECIFICATION BASES 
LIST OF EFFECTIVE PAGES

Rev. LDCR 
No. No.

Page 
No.

Rev LDCR 
No. No.

3.3.11-7 
3.3.12-1 
3.3.12-2 
3.3.12-3 
3.3.12-4 
33 .12-5 
3.3.12-6 
3.4.1-1 
3.4.1-2 
3.4.1-3 
3.4.1-4 
3.4.1-5 
3 .4.2-1 
3 .4.2-2 
3.4.3-1 
3 .4.3-2 
3 .4.3-3 
3.4.3-4 
3.4.3-5 
3.4.3-6 
3.4.3-7 
3.4.3-8 
3.4.4-1 
3.4.4-2 
3.4.4-3 
3.4.4-4 
3.4.5-1 
3.4.5-2 
3.4.5-3 
3.4.5-4 
3.4.5-5 
3.4.6-1 
3.4.6-2 
3.4.6-3 
3.4.6-4 
3.4.6-5 
3.4.7-1 
3.4.7-2 
3.4.7-3 
3.4.7-4 
3.4.7-5 
3.4.7-6 
3 .4.7-7 
3.4.8-1 
3.4.8-2 
3.4.8-3 
3.4.9-1 
3.4.9-2 
3.4.9-3 
3.4.9-4 
3.4.9-5 
3.4.9-6 
3.4.10-1 
3.4.10-2

3.4 .10-3 

3.4 .10-4 

3.4.11-1 
3.4.11-2 
3.4 .11-3 
3.4 .11-4 
3.4.11-5 
3.4.11-6 
3.4.12-1 
3.4.12-2 
3.4 .12-3 
3.4.12-4 
3.4.12-5 
3.4.13-1 
3.4.13-2 
3.4.13-3 
3.4.13-4 
3.4.13-5 
3.4.13-6 
3.4.13-7 
3.4.13-8 
3.4.13-9 
3.4.13-10 
3.4.14-1 
3.4.14-2 
3.4.14-3 
3.4.14-4 
3.4.14-5 
3.4.14-6 
3.4.14-7 
3.4.15-1 
3 .4.15-2 
3.4.15-3 
3 .4.15-4 
3.4.15-5 
3.4.15-6 
3.4.15-7 
3.4.16-1 
3.4.16-2 
3.4.16-3 
3.4.16-4 
3.4.16-5 
3.4.16-6 
3.4.17-1 
3.4.17-2 
3.4.17-3 
3 .4.17-4 
3.4.17-5 
3.4.17-6 
3.5.1-1 
3.5.1-2 
3.5.1-3 
3.5.1-4 
3.5.1-5

PALO VERDE UNITS 1, 2, AND 3 4 Revision 6 
November 17, 2000

Page 
No.



TECHNICAL SPECIFICATION BASES 
LIST OF EFFECTIVE PAGES

Rev. LDCR 
No. No.

Page 
No.

Rev LDCR 
No. No.

3.5.1-6 
3 .5.1-7 
3.5.1-8 
3.5.1-9 
3.5.1-10 
3.5.2-1 
3.5.2-2 
3.5.2-3 
3.5.2-4 
3.5.2-5 
3.5.2-6 
3.5.2-7 
3.5.2-8 
3.5.2-9 
3 .5.2-10 

3.5.3-1 
3.5.3-2 
3.5.3-3 
3.5.3-4 
3.5.3-5 
3.5.3-6 
3.5.3-7 
3.5.3-8 
3.5.3-9 
3.5.3-10 
3.5.4-1 
3.5.4-2 
3.5.4-3 
3.5.5-1 
3.5.5-2 
3.5.5-3 
3.5.5-4 
3.5.5-5 
3.5.5-6 
3.5.5-7 
3.5. 6-1 
3.5.6-2 
3.5.6-3 
3.5.6-4 
3.5.6-5 
3.6.1-1 
3.6.1-2 
3.6.1-3 
3.6.1-4 
3.6.1-5 
3.6.2-1 
3.6.2-2 
3 .6.2-3 

3.6.2-4 
3.6.2-5 
3.6.2-6 
3.6.2-7 
3.6.2-8 
3.6.3-1

PALO VERDE UNITS 1, 2, AND 3 5 Revision 6 
November 17, 2000

Page 
No.

3.6.3-2 
3.6.3-3 
3.6.3-4 
3.6.3-5 
3.6.3-6 
3.6.3-7 
3.6.3-8 
3.6.3-9 
3.6.3-10 
3.6.3-11 
3.6.3-12 
3.6.3-13 
3.6.3-14 
3.6.3-15 
3.6.3-16 
3.6.3-17 
3.6.4-1 
3 .6.4-2 

3.6.4-3 
3.6.5-1 
3.6.5-2 
3.6.5-3 
3.6.5-4 
3.6.6-1 
3.6.6-2 
3.6.6-3 
3.6.6-4 
3.6.6-5 
3.6.6-6 
3.6.6-7 
3.6.6-8 
3.6.6-9 
3.6.7-1 
3.6.7-2 
3.6.7-3 
3.6.7-4 
3 .6.7-5 

3.7.1-1 
3.7.1-2 
3.7.1-3 
3.7.1-4 
3.7.1-5 
3.7.1-6 
3.7.2-1 
3.7.2-2 
3.7.2-3 
3.7.2-4 
3.7.2-5 
3.7.2-6 
3.7.3-1 
3.7.3-2 
3.7.3-3 
3.7.3-4 
3.7.3-5



TECHNICAL SPECIFICATION BASES 
LIST OF EFFECTIVE PAGES

Rev. LDCR 
No. No.

Page 
No.

Rev LDCR 
No. No.

B 3.7.4-1 
B 3.7.4-2 
B 3.7.4-3 
B 3.7.4-4 
B 3.7.5-1 
B 3.7.5-2 
B 3.7.5-3 
B 3.7.5-4 
B 3.7.5-5 
B 3.7.5-6 
B 3.7.5-7 
B 3.7.5-8 
B 3.7.5-9 
B 3.7.5-10 
B 3.7.6-1 
B 3.7.6-2 
B 3.7.6-3 
B 3.7.6-4 
B 3.7.7-1 
B 3.7.7-2 
B 3.7.7-3 
B 3.7.7-4 
B 3.7.7-5 
B 3.7.8-1 
B 3.7.8-2 
B 3.7.8-3 
B 3.7.8-4 
B 3.7.9-1 
B 3.7.9-2 
B 3.7.9-3 
B 3.7.10-1 
B 3.7.10-2 
B 3.7.10-3 
B 3.7.10-4 
B 3.7.11-1 
B 3.7.11-2 
B 3.7.11-3 
B 3.7.11-4 
B 3.7.11-5 
B 3.7.11-6 
B 3.7.12-1 
B 3.7.12-2 
B 3.7.12-3 
B 3.7.12-4 
B 3.7.13-1 
B 3.7.13-2 
B 3.7.13-3 
B 3.7.13-4 
B 3.7.13-5 
B 3.7.14-1 
B 3.7.14-2 
B 3.7.14-3 
B 3.7.15-1 
B 3.7.15-2

B 3.7.16-1 
B 3.7.16-2 
B 3.7.16-3 
B 3.7.16-4 
B 3.7.17-1 
B 3.7.17-2 
B 3.7.17-3 
B 3.7.17-4 
B 3.7.17-5 
B 3.7.17-6 
B 3.8.1-1 
B 3.8.1-2 
B 3.8.1-3 
B 3.8.1-4 
B 3.8.1-5 
B 3.8.1-6 
B 3.8.1-7 
B 3.8.1-8 
B 3.8.1-9 
B 3.8.1-10 
B 3.8.1-11 
B 3.8.1-12 
B 3.8.1-13 
B 3.8.1-14 
B 3.8.1-15 
B 3.8.1-16 
B 3.8.1-17 
B 3.8.1-18 
B 3.8.1-19 
B 3.8.1-20 
B 3.8.1-21 
B 3.8.1-22 
B 3.8.1-23 
B 3.8.1-24 
B 3.8.1-25 
B 3.8.1-26 
B 3.8.1-27 
B 3.8.1-28 
B 3.8.1-29 
B 3.8.1-30 
B 3.8.1-31 
B 3.8.1-32 
B 3.8.1-33 
B 3.8.1-34 
B 3.8.1-35 
B 3.8.1-36 
B 3.8.1-37 
B 3.8.1-38 
B 3.8.1-39 
B 3.8.1-40 
B 3.8.1-41 
B 3.8.2-1 
B 3.8.2-2 
B 3.8.2-3

PALO VERDE UNITS 1, 2, AND 3 6 Revision 6 
November 17, 2000

Page 
No.



TECHNICAL SPECIFICATION BASES 
LIST OF EFFECTIVE PAGES

Rev. LDCR 
No. No.

Page 
No.

Rev LDCR 
No. No.

3.8.2-4 
3.8.2-5 
3.8.2-6 
3.8.3-1 
3.8.3-2 
3.8.3-3 
3.8.3-4 
3.8.3-5 
3.8.3-6 
3.8.3-7 
3.8.3-8 
3.8.3-9 
3.8.4-1 
3.8.4-2 
3.8.4-3 
3.8.4-4 
3.8.4-5 
3.8.4-6 
3.8.4-7 
3.8.4-8 
3.8.4-9 
3.8.4-10 
3.8.4-11 
3.8.5-1 
3.8.5-2 
3.8.5-3 
3.8.5-4 
3.8.5-5 
3.8.5-6 
3.8.6-1 
3.8.6-2 
3.8.6-3 
3.8.6-4 
3.8.6-5 
3.8.6-6 
3.8.6-7 
3.8.7-1 
3.8.7-2 
3.8.7-3 
3.8.7-4 
3.8.8-1 
3.8.8-2 
3.8.8-3 
3.8.8-4 
3.8.8-5 
3.8.9-1 
3.8.9-2 
3.8.9-3 
3.8.9-4 
3.8.9-5 
3.8.9-6 
3.8.9-7 
3.8.9-8 
3.8.9-9

PALO VERDE UNITS 1, 2, AND 3 7 Revision 6 
November 17, 2000

Page 
No.

3.8.9-10 
3.8.9-11 
3.8.10-1 
3.8.10-2 
3.8.10-3 
3.8.10-4 
3.9.1-1 
3.9.1-2 
3.9.1-3 
3.9.1-4 
3.9.2-1 
3.9.2-2 
3.9.2-3 
3.9.2-4 
3.9.3-1 
3.9.3-2 
3.9.3-3 
3.9.3-4 
3.9.3-5 
3.9.4-1 
3.9.4-2 
3.9.4-3 
3.9.4-4 
3.9.5-1 
3.9.5-2 
3.9.5-3 
3.9.5-4 
3.9.6-1 
3.9.6-2 
3.9.6-3 
3.9.7-1 
3.9.7-2 
3.9.7-3



RPS Instrumentation - Operating 
B 3.3.1 

BASES 

APPLICABLE Design Basis Definition (continued) 
SAFETY ANALYSES 

12, 13. Reactor Coolant Flow - Low 

The Reactor Coolant Flow Steam Generator #1-Low and 
Reactor Coolant Flow Steam Generator #2-Low trips 
provide protection against an RCP Sheared Shaft Event.  
A trip is initiated when the pressure differential 
across the primary side of either steam generator 
decreases below a variable setpoint. This variable 
setpoint stays below the pressure differential by a 
preset value called the step function, unless limited 
by a preset maximum decreasing rate determined by the 
Ramp Function, or a set minimum value determined by 
the Floor Function. The setpoints ensure that a 
reactor trip occurs to limit fuel failure and ensure 
offsite doses are within 10 CFR 100 guidelines.  

14. Local Power Density - High 

The CPCs perform the calculations required to derive 
the DNBR and LPD parameters and their associated RPS 
trips. The DNBR - Low and LPD - High trips provide plant 
protection during the following AGOs and assist the 
ESF systems in the mitigation of the following 
accidents.  

The LPD - High trip provides protection against fuel 
centerline melting due to the occurrence of excessive 
local power density peaks during the following AGOs: 

* Decrease in Feedwater Temperature; 

* Increase in Feedwater Flow: 

Increased Main Steam Flow (not due to the steam 
line rupture) Without Turbine Trip: 

Uncontrolled CEA Withdrawal From Low Power: 

* Uncontrolled CEA Withdrawal at Power: and 

* CEA Misoperation: Single Part Length CEA Drop.  

For the events listed above (except CEA Misoperation: 
Single Part Length CEA Drop), DNBR - Low will trip the 
reactor first, since DNB would occur before fuel 
centerline melting would occur.  

(continued)
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RPS Instrumentation - Operating 
B 3.3.1 

BASES 

APPLICABLE Design Basis Definition (continued) 
SAFETY ANALYSES 

15. Departure from Nucleate Boiling Ratio (DNBR) - Low 

The CPCs perform the calculations required to derive 
the DNBR and LPD parameters and their associated RPS 
trips. The DNBR - Low and LPD - High trips provide plant 
protection during the following AGOs and assist the 
ESF systems in the mitigation of the following 
accidents.  
The DNBR - Low trip provides protection against core 
damage due to the occurrence of locally saturated 
conditions in the limiting (hot) channel during the 
following events and is the primary reactor trip 
(trips the reactor first) for these events: 
"* Decrease in Feedwater Temperature: 
"* Increase in Feedwater Flow: 
"* Increased Main Steam Flow (not due to steam line 

rupture) Without Turbine Trip; 
"* Increased Main Steam Flow (not due to steam line 

rupture) With a Concurrent Single Failure of an 
Active Component: 

"* Steam Line Break With Concurrent Loss of Offsite 
AC Power: 

"• Loss of Normal AC Power: 
"* Partial Loss of Forced Reactor Coolant Flow: 
"* Total Loss of Forced Reactor Coolant Flow: 

"* Single Reactor Coolant Pump (RCP) Shaft Seizure; 

"• Uncontrolled CEA Withdrawal From Low Power; 
"* Uncontrolled CEA Withdrawal at Power: 
"* CEA Misoperation; Full Length CEA Drop; 
* CEA Misoperation: Part Length CEA Subgroup Drop: 

"* Primary Sample or Instrument Line Break: and 

"* Steam Generator Tube Rupture.  

In the above list, only the steam generator tube 
rupture, the RCP shaft seizure, and the sample or 
instrument line break are accidents. The rest are 
AQOs.  

(continued)
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Boron Dilution Alarm System (BDAS) 
B 3.3.12 

B 3.3 INSTRUMENTATION 

B 3.3.12 Boron Dilution Alarm System (BDAS) 

BASES

BACKGROUND

APPLICABLE 
SAFETY ANALYSES

The Boron Dilution Alarm System (BDAS) alerts the operator 
of a boron dilution event in MODES 3, 4 and 5. The boron 
dilution alarm is received at least 15 minutes prior to 
criticality to allow the operator to terminate the boron 
dilution.  

In MODES 1 and 2 protection for a boron dilution event is 
addressed by LCO 3.3.1, "Reactor Protective System (RPS) 
Instrumentation-Operating." In MODES 3 and 4 with the CEAs 
withdrawn, LCO 3.3.2, " Reactor Protective System (RPS) 
Instrumentation-Shutdown," provides protection. In MODE 6 
protection for a boron dilution event is addressed by LCO 
3.9.2, "Refueling Operations - Nuclear Instrumentation." 

The BDAS utilizes two channels that monitor the startup 
channel neutron flux indications. If the neutron flux 
signals increase to the calculated alarm setpoint a control 
room annunciation is received. The setpoint is 
automatically lowered to a fixed amount above the current 
flux level signal. The alarm setpoint will only follow 
decreasing or constant flux levels, not increasing levels.  
Two channels of BDAS must be OPERABLE to provide single 
failure protection and to facilitate detection of channel 
failure by providing CHANNEL CHECK capability.

The BDAS channels are necessary to monitor core reactivity 
changes. They are the primary means for detecting and 
triggering operator actions to respond to boron dilution 
events initiated from conditions in which the RPS is not 
required to be OPERABLE.  

The OPERABILITY of BDAS channels is necessary to meet the 
assumptions of the safety analyses to mitigate the 
consequences of an inadvertent boron dilution event as 
described in the UFSAR, Chapter 15 (Ref. 1).  

The BDAS channels satisfy Criterion 3 of 10 CFR 50.36 
(c)(2)(ii).

(conti nued)
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Boron Dilution Alarm System (BDAS) 
B 3.3.12

BASES (continued) 

LCO The LCO on the BDAS channels ensures that adequate 
information is available to mitigate the consequences of a 
boron dilution event.  

A minimum of two BDAS channels are required to be OPERABLE.  
Because the BDAS utilizes the excore startup channel 
instrumentation as its detection system the OPERABILITY of 
the excore startup channel is also part of the OPERABILITY 
of the BDAS.

APPLICABILITY The BDAS must be OPERABLE in MODES 3, 4, and 5 because the 
safety analysis assumes this alarm will be available in 
these MODES to alert the operator to take action to 
terminate the boron dilution. In MODES 1 and 2, and in 
MODES 3, 4, and 5, with the RTCBs shut and the CEAs capable 
of withdrawal, the logarithmic power monitoring channels are 
addressed as part of the RPS in LCO 3.3.1, "Reactor 
Protective System (RPS) Instrumentation - Operating" and 
LCO 3.3.2, "Reactor Protective System (RPS) Instrumentation
Shutdown".  

The requirements for source range neutron flux monitoring in 
MODE 6 are addressed in LCO 3.9.2, "Nuclear 
Instrumentation." The excore startup channels provide 
neutron flux coverage extending an additional one to two 
decades below the logarithmic channels for use during 
shutdown and refueling, when neutron flux may be extremely 
low.  

The Applicability is modified by a Note that the BDAS is 
required in MODE 3 within 1 hour after the neutron flux is 
within the startup range following a reactor shutdown. This 
allows the neutron flux level to decay to a level within the 
range of the excore startup channels and for the operator to 
initialize the BDAS. Neutron flux is defined to be within 
the startup range following a reactor shutdown when reactor 
power is 2E-6% NRTP or less.

(continued) 
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Boron Dilution Alarm System (BDAS) 
B 3.3.12

BASES (continued)

A channel is inoperable when it does not satisfy the 
OPERABILITY criteria for the channel's function. These 
criteria are outlined in the LCO section of the Bases.  

A.1 

With one required channel inoperable, Required Action A.1 
requires the RCS boron concentration to be determined 
immediately and at the applicable monitoring Frequency 
specified in the COLR. The RCS boron concentration may be 
determined by the boronometer reading or by RCS sampling.  
The RCS sample should be from the hot leg if one or more 
Reactor Coolant Pumps (RCPs) are running or from the 
discharge of the operating pump providing shutdown cooling 
flow with no RCPs running. The monitoring Frequency 
specified in the COLR ensures that a decrease in the boron 
concentration during a boron dilution event will be 
detected. The boron concentration measurement and the 
OPERABLE BDAS channel provide alternate methods of detection 
of boron dilution with sufficient time for termination of 
the event before the reactor achieves criticality.

(conti nued)
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Boron Dilution Alarm System (BDAS) 
B 3.3.12 

BASES (continued) 

ACTIONS B.1 
(continued) 

With two required channels inoperable Required Action B.1 
requires the RCS boron concentration to be determined by 
redundant methods immediately and at the monitoring 
Frequency specified in the COLR. The redundant methods may 
use the boronometer and RCS sampling or independent 
collection and analysis of two RCS samples. The RCS sample 
should be from the hot leg if one or more Reactor Coolant 
Pumps (RCPs) are running or from the discharge of the 
operating pump providing shutdown cooling flow with no RCPs 
running. The simultaneous use of the boronometer and RCS 
sampling or independent collection and analysis of two RCS 
samples to monitor the RCS boron concentration provides 
alternate indications of inadvertent boron dilution. This 
will allow detection with sufficient time for termination of 
boron dilution before the reactor achieves criticality.  

C.1 

Condition C is entered when the Required Actions and 
associated Completion Times of Condition A or B are not met.  
If the Required Actions associated with these Conditions 
cannot be completed within the required Completion Time, the 
neutron flux level monitoring function cannot be reliably 
performed. The absence of reliable neutron flux level 
monitoring makes it difficult to ensure SDM is maintained.  
Required Action C.1 therefore requires that all positive 
reactivity additions that are under operation control, such 
as boron dilution or Reactor Coolant System temperature 
changes, be halted immediately preserving SDM.  

(continued)
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Boron Dilution Alarm System (BDAS) 
B 3.3.12 

BASES (continued) 

SURVEILLANCE SR 3.3.12.1 
REQU IREMENTS SR 3.3.12.1 is the performance of a CHANNEL CHECK on each 

required channel every 12 hours. A CHANNEL CHECK is 
normally a comparison of the parameter indicated on one 
channel to a similar parameter on other channels. It is 
based upon the assumption that instrument channels 
monitoring the same parameter should read approximately the 
same value. Significant deviations between instrument 
channels could be an indication of excessive instrument 
drift in one of the channels or of something even more 
serious. 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 criteria are determined by the plant staff and 
should be based on a combination of the channel instrument 
uncertainties- If a channel is outside of the criteria, it 
may be an indication that the transmitter or the signal 
processing equipment has drifted outside of its limits. If 
the channels are within the criteria, it is an indication 
that the channels are OPERABLE.  

The Frequency, about once every shift, is based on operating 
experience that demonstrates the rarity of channel failure.  
Since the probability of two random failures in redundant 
channels in any 12 hour period is extremely low, CHANNEL 
CHECK minimizes the chance of loss of protective function 
due to failure of redundant channels. CHANNEL CHECK 
supplements less formal, but more frequent, checks of 
channel OPERABILITY during normal operational use of 
displays associated with the LCO required channels.  

This SR is modified by a Note that states the CHANNEL CHECK 
is not required to be performed until 1 hour after neutron 
flux is within the startup range. Neutron flux is defined 
to be within the startup range following a reactor shutdown 
when reactor power is 2E-6% NRTP or less.  

(continued)
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Boron Dilution Alarm System (BDAS) 
B 3.3.12 

BASES (continued) 

SURVEILLANCE SR 3.3.12.2 
REQUIREMENTS 

(continued) A CHANNEL FUNCTIONAL TEST is performed every 92 days to 
ensure that the BDAS is capable of properly alerting the 
operator to a boron dilution event. Internal excore startup 
channel test circuitry is used to feed preadjusted test 
signals into the excore startup channel to verify the proper 
neutron flux indication is received at the BDAS.  

The Frequency is based on operating experience with regard 
to channel OPERABILITY and drift, which demonstrates that 
failure of more than one channel in any 92 day Frequency is 
a rare event. This SR is modified by a Note that states the 
CHANNEL FUNCTIONAL TEST is not required to be performed 
until 72 hours after neutron flux is within the startup 
range. The 72 hours is based on allowing a reasonable time 
to perform the testing following a plant shutdown. Neutron 
flux is defined to be within the startup range following a 
reactor shutdown when reactor power is 2E-6% NRTP or less.  

The CHANNEL FUNCTIONAL TEST of the BDAS consists of online 
tests including verification of the control room alarm.  

SR 3.3.12.3 

SR 3.3.12.3 is the performance of a CHANNEL CALIBRATION. A 
CHANNEL CALIBRATION is performed every 18 months. The 
Surveillance is a complete check and readjustment of the 
excore startup channel from the input through to the BDAS.  
The Surveillance verifies that the channel responds to a 
measured parameter within the necessary range and accuracy.  
CHANNEL CALIBRATION leaves the channel adjusted to account 
for instrument drift between successive calibrations to 
ensure that the channel remains operational.  

This SR is modified by a Note to indicate that it is not 
necessary to test the detector, because generating a 
meaningful test signal is difficult; the detectors are of 
simple construction, and any failures in the detectors will 
be apparent as a change in channel output.  

REFERENCES 1. UFSAR, Chapter 7 and Chapter 15.
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B 3.4 REACTOR COOLANT SYSTEM (RCS) 

B 3.4.5 RCS Loops - MODE 3 

BASES

BACKGROUND The primary function of the reactor coolant in MODE 3 is 
removal of decay heat and transfer of this heat, via the 
Steam Generators (SGs), to the secondary plant fluid. The 
secondary function of the reactor coolant is to act as a 
carrier for soluble neutron poison, boric acid.  

In MODE 3, Reactor Coolant Pumps (RCPs) are used to provide 
forced circulation heat removal during heatup and cooldown.  
The MODE 3 decay heat removal requirements are low enough 
that a single RCS loop with one RCP is sufficient to remove 
core decay heat. However, two RCS loops are required to be 
OPERABLE to provide redundant paths for decay heat removal.  
Only one RCP needs to be OPERABLE to declare the associated 
RCS loop OPERABLE.  

Reactor coolant natural circulation is not normally used but 
is sufficient for core cooling. However, natural 
circulation does not provide turbulent flow conditions.  
Therefore, boron reduction in natural circulation is 
prohibited because mixing to obtain a homogeneous 
concentration in all portions of the RCS cannot be ensured.

APPLICABLE 
SAFETY ANALYSES

Analyses have shown that the rod withdrawal event from 
MODE 3 with one RCS loop in operation is bounded by the rod 
withdrawal initiated from MODE 2.  

Failure to provide heat removal may result in challenges to 
a fission product barrier. The RCS loops are part of the 
primary success path that functions or actuates to prevent 
or mitigate a Design Basis Accident or transient that either 
assumes the failure of, or presents a challenge to, the 
integrity of a fission product barrier.  

RCS Loops - MODE 3 satisfy Criterion 3 of 10 CFR 50.36 
(c)(2)(ii).

(continued)
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RCS Loops - MODE 3 
B 3.4.5 

BASES 

LCO The purpose of this LCO is to require two RCS loops to be 
available for heat removal, thus providing redundancy. The 
LCO requires the two loops to be OPERABLE with the intent of 
requiring both SGs to be capable (Ž 25% wide range water 
level) of transferring heat from the reactor coolant at a 
controlled rate. Forced reactor coolant flow is the 
required way to transport heat, although natural circulation 
flow provides adequate removal. A minimum of one running 
RCP meets the LCO requirement for one loop in operation.  

The Note permits a limited period of operation without RCPs.  
All RCPs may be de-energized for • 1 hour per 8 hour period.  
This means that natural circulation has been established.  
When in natural circulation, a reduction in boron 
concentration is prohibited because an even concentration 
distribution throughout the RCS cannot be ensured. The 
intent is to stop any known or direct positive reactivity 
additions to the RCS due to dilution. Core outlet 
temperature is to be maintained at least 10OF below the 
saturation temperature so that no vapor bubble may form and 
possibly cause a natural circulation flow obstruction. The 
10 degrees F is considered the actual value of the necessary 
difference between RCS core outlet temperature and the 
saturation temperature associated with RCS pressure to be 
maintained during the time the pumps would be de-energized.  
The instrument error associated with determining this 
difference is 27 degrees F. (The only restriction for 
instrumentation use is with pressurizer pressure less than 
or equal to 350 psia, and in that situation the narrow range 
pressurizer pressure instrumentation must be used.) 
Therefore, the indicated value of the difference between RCS 
core outlet temperature and the saturation temperature 
associated with RCS pressure must be greater than or equal 
to 37 degrees F in order to use the provisions of the Note 
allowing the pumps to be de-energized.  

In MODE 3 it is sometimes necessary to stop all RCPs 
(e.g.,to perform surveillance or startup testing, or to 
avoid operation below the RCP minimum net positive suction 
head limit). The time period is acceptable because natural 
circulation is adequate for heat removal, or the reactor 
coolant temperature can be maintained subcooled and boron 
stratification affecting reactivity control is not expected.  

An OPERABLE RCS loop (loop 1 or loop 2) consists of at least 
one associated RCP providing forced flow for heat transport 
and an associated SG that is OPERABLE in accordance with the 

(continued)
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RCS Loops - MODE 3 
B 3.4.5

BASES 

LCO Steam Generator Tube Surveillance Program. An RCP is 
(continued) OPERABLE if it is capable of being powered and is able to 

provide forced flow if required.  

APPLICABILITY In MODE 3, the heat load is lower than at power; therefore, 
one RCS loop in operation is adequate for transport and heat 
removal. A second RCS loop is required to be OPERABLE but 
not in operation for redundant heat removal capability.  

Operation in other MODES is covered by: 

LCO 3.4.4 "RCS Loops-MODES I and 2"; 
LCO 3.4.6, "RCS Loops - MODE 4": 
LCO 3.4.7, "RCS Loops - MODE 5, Loops Filled"; 
LCO 3.4.8, "RCS Loops - MODE 5, Loops Not Filled"; 
LCO 3.9.4, "Shutdown Cooling (SDC) and Coolant 

Circulation - High Water Level" (MODE 6): and 
LCO 3.9.5, "Shutdown Cooling (SDC) and Coolant 

Circulation - Low Water Level" (MODE 6).  

ACTIONS A.1 

If one required RCS loop is inoperable, redundancy for 
forced flow heat removal is lost. The Required Action is 
restoration of the required RCS loop to OPERABLE status 
within a Completion Time of 72 hours. This time allowance 
is a justified period to be without the redundant, 
nonoperating loop because a single loop in operation has a 
heat transfer capability greater than that needed to remove 
the decay heat produced in the reactor core.  

B.1 

If restoration is not possible within 72 hours, the unit 
must be placed in MODE 4 within 12 hours. In MODE 4, the 
plant may be placed on the SDC System. The Completion Time 
of 12 hours is compatible with required operation to achieve 
cooldown and depressurization from the existing plant 
conditions in an orderly manner and without challenging 
plant systems.  

(continued)
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RCS Loops - MODE 3 
B 3.4.5 

BASES 

ACTIONS C.1 and C.2 
(continued) 

If no RCS loop is OPERABLE or in operation, all operations 
involving a reduction of RCS boron concentration must be 
immediately suspended. This is necessary because boron 
dilution requires forced circulation for proper 
homogenization. Action to restore one RCS loop to OPERABLE 
status and operation shall be initiated immediately and 
continued until one RCS loop is restored to OPERABLE status 
and operation. The immediate Completion Times reflect the 
importance of maintaining operation for decay heat removal.  

SURVEILLANCE SR 3.4.5.1 
REQUIREMENTS 

This SR requires verification every 12 hours that the 
required number of RCS loops are in operation and 
circulating Reactor Coolant. Verification includes flow 
rate, temperature, or pump status monitoring, which help 
ensure that forced flow is providing heat removal. The 
12 hour interval has been shown by operating practice to be 
sufficient to regularly assess degradation and verify 
operation within safety analyses assumptions. In addition, 
control room indication and alarms will normally indicate 
loop status.  

SR 3.4.5.2 

This SR requires verification every 12 hours that the 
secondary side water level in each SG is Ž 25% wide range.  
An adequate SG water level is required in order to have a 
heat sink for removal of the core decay heat from the 
reactor coolant. The 12 hour interval has been shown by 
operating practice to be sufficient to regularly assess 
degradation and verify operation within the safety analyses 
assumptions.  

(continued)
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RCS Loops - MODE 3 
B 3.4.5

BASES

SURVEILLANCE 
REQUIREMENTS 

(continued)

REFERENCES

SR 3.4.5.3 

Verification that the required number of RCPs are OPERABLE 
ensures that the single failure criterion is met and that an 
additional RCS loop can be placed in operation, if needed, 
to maintain decay heat removal and reactor coolant 
circulation. Verification is performed by verifying proper 
breaker alignment and power availability to the required 
RCPs. The Frequency of 7 days is considered reasonable in 
view of other administrative controls available and has been 
shown to be acceptable by operating experience.

PVNGS Calculation 13-JC-SH-0200, Section 2.9
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B 3.4 REACTOR COOLANT SYSTEM (RCS) 

B 3.4.6 RCS Loops - MODE 4 

BASES

BACKGROUND In MODE 4, the primary function of the reactor coolant is 
the removal of decay heat and transfer of this heat to the 
Steam Generators (SGs) or Shutdown Cooling (SDC) heat 
exchangers. The secondary function of the reactor coolant 
is to act as a carrier for soluble neutron poison, boric 
acid.  

In MODE 4, either Reactor Coolant Pumps (RCPs) or SDC trains 
can be used for coolant circulation. The intent of this LCO 
is to provide forced flow from at least one RCP or one SDC 
train for decay heat removal and transport. The flow 
provided by one RCP loop or SDC train is adequate for heat 
removal. The other intent of this LCO is to require that 
two paths be available to provide redundancy for heat 
removal.

APPLICABLE In MODE 4 , RCS circulation is considered in the 
SAFETY ANALYSES determination of the time available for mitigation of the 

accidental boron dilution event. The RCS loops and SDC 
trains provide this circulation.  

RCS Loops - MODE 4 have been identified in 10 CFR 50.36 
(c)(2)(ii) as important contributors to risk reduction.  

LCO The purpose of this LCO is to require that at least two 
loops or trains, RCS or SDC, be OPERABLE in MODE 4 and one 
of these loops or trains be in operation. The LCO allows 
the two loops that are required to be OPERABLE to consist of 
any combination of RCS and SDC System loops. Any one loop 
or train in operation provides enough flow to remove the 
decay heat from the core with forced circulation. An 
additional loop or train is required to be OPERABLE to 
provide redundancy for heat removal.  

(continued)

PALO VERDE UNITS 1,2,3

RCS Loops - MODE 4 
B 3.4.6

REVISION 0B 3.4.6-1



RCS Loops - MODE 4 
B 3.4.6

BAS ES

LCO 
(continued)

Note 1 permits all RCPs and SDC pumps to be de-energized 
• 1 hour per 8 hour period. This means that natural 
circulation should be established, after the operating RCP 
or SDC pump is secured, using the SGs. Depending on decay 
heat and current RCS temperature, it may be difficult to 
establish verifiable natural circulation. The Note 
prohibits boron dilution when forced flow is stopped because 
an even concentration distribution cannot be ensured. The 
intent is to stop any known or direct positive reactivity 
additions to the RCS due to dilution. Core outlet 
temperature is to be maintained at least looF below 
saturation temperature so that no vapor bubble may form and 
possibly cause a natural circulation flow obstruction. The 
10 degrees F is considered the actual value of the necessary 
difference between RCS core outlet temperature and the 
saturation temperature associated with RCS pressure to be 
maintained during the time the pumps would be de-energized.  
The instrument error associated with determining this 
difference is 62 degrees F. (The only restriction for 
instrumentation use is with pressurizer pressure less than 
or equal to 350 psia, and in that situation the narrow range 
pressurizer pressure instrumentation must be used.) 
Therefore, the indicated value of the difference between RCS 
core outlet temperature and the saturation temperature 
associated with RCS pressure must be greater than or equal 
to 72 degrees F in order to use the provisions of the Note 
allowing the pumps to be de-energized. The response of the 
RCS without the RCPs or SDC pumps depends on the core decay 
heat load and the length of time that the pumps are stopped.  
As decay heat diminishes, the effects on RCS temperature and 
pressure diminish. Without cooling by forced flow, higher 
heat loads will cause the reactor coolant temperature and 
pressure to increase at a rate proportional to the decay 
heat load. Because pressure can increase, the applicable 
system pressure limits (Pressure and Temperature (P/T) 
limits or Low Temperature Overpressure Protection (LTOP) 
limits) must be observed and forced SDC flow or heat removal 
via the SGs must be re-established prior to reaching the 
pressure limit. The circumstances for stopping both RCPs or 
SDC pumps are to be limited to situations where: 

a. Pressure and temperature increases can be maintained 
well within the allowable pressure (P/T limits and 
LTOP) and 10OF subcooling limits; or 

b. An alternate heat removal path through the SGs is in 
operation.  

(continued)

PALO VERDE UNITS 1,2,3 B 3.4.6-2 REVISION 6



RCS Loops - MODE 4 
B 3.4.6

BASES

continued)
LCO (

APPLICABILITY In MODE 4, this LCO applies because it is possible to remove 
core decay heat and to provide proper boron mixing with 
either the RCS loops and SGs or the SDC System.  

Operation in other MODES is covered by: 

LCO 3.4.4 "RCS Loops-MODES 1 and 2"; 
LCO 3.4.5, "RCS Loops - MODE 3"; 

(continued)

PALO VERDE UNITS 1,2,3

Note 2 requires, that before an RCP may be started with any 
RCS cold leg temperature • 214'F during cooldown, or • 291°F 
during heatup, that secondary side water temperature 
(saturation temperature corresponding to SG pressure) in 
each SG is < 100°F above each of the RCS cold leg 
temperatures. The numerical values for RCS cold leg 
temperature at which this Note is applicable do not account 
for all instrument uncertainty. Use of an indicated value 
of 217°F or below during cooldown and 294°F or below during 
heatup ensures that the actual limits will not be exceeded.  
These values, which include appropriate instrument 
uncertainty, are established within the applicable plant 
procedures.  

Satisfying the above condition will preclude a large 
pressure surge in the RCS when the RCP is started.  

Note 3 restricts RCP operation to no more than 2 RCPs with 
RCS cold leg temperature • 200'F, and no more than 3 RCPs 
with RCS cold leg temperature >200'F but • 500 0F.  
Satisfying these conditions will maintain the analysis 
assumptions of the flow induced pressure correction factors 
due to RCP operation (Ref. 1) 

An OPERABLE RCS loop consists of at least one OPERABLE RCP 
and an SG that is OPERABLE in accordance with the Steam 
Generator Tube Surveillance Program and has the minimum 
water level specified in SR 3.4.6.2.  

Similarly, for the SDC System, an OPERABLE SDC train is 
composed of an OPERABLE SDC pump (CS or LPSI) capable of 
providing flow to the SDC heat exchanger for heat removal.  
RCPs and SDC pumps are OPERABLE if they are capable of being 
powered and are able to provide flow, if required.
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RCS Loops - MODE 4 
B 3.4.6 

BASES 

APPLICABILITY LCO 3.4.7, "RCS Loops - MODE 5, Loops Filled": 
(continued) LCO 3.4.8,"RCS Loops - MODE 5, Loops Not Filled"; 

LCO 3.9.4, "Shutdown Cooling (SDC) and Coolant 
Circulation - High Water Level" (MODE 6): and 

LCO 3.9.5, "Shutdown Cooling (SDC) and Coolant 
Circulation - Low Water Level" (MODE 6).  

ACTIONS A.1 

If only one required RCS loop is OPERABLE and in operation, 
redundancy for heat removal is lost. Action must be 
initiated immediately to restore a second loop to OPERABLE 
status. The immediate Completion Time reflects the 
importance of maintaining the availability of two paths for 
decay heat removal.  

B.1 

If only one required SDC train is OPERABLE and in operation, 
redundancy for heat removal is lost. The plant must be 
placed in MODE 5 within the next 24 hours. Placing the 
plant in MODE 5 is a conservative action with regard to 
decay heat removal. With only one SDC train OPERABLE, 
redundancy for decay heat removal is lost and, in the event 
of a loss of the remaining SDC train, it would be safer to 
initiate that loss from MODE 5 (! 210 0F) rather than MODE 4 
(210°F to 350 0 F). The Completion Time of 24 hours is 
reasonable, based on operating experience, to reach MODE 5 
from MODE 4, with only one SDC train operating, in an 
orderly manner and without challenging plant systems.  

C.1 and C.2 

If no RCS loops or SDC trains are OPERABLE, or in operation, 
all operations involving reduction of RCS boron concentration 
must be suspended and action to restore one RCS loop or SDC 
train to OPERABLE status and operation must be initiated.  
Boron dilution requires forced circulation for proper mixing, 
and the margin to criticality must not be reduced in this type 
of operation. The immediate Completion Times reflect the 
importance of decay heat removal. The action to restore must 
continue until one loop or train is restored to operation.  

(continued)
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RCS Loops - MODE 4 
B 3.4.6 

BASES 

SURVEILLANCE SR 3.4.6.1 
REQUIREMENTS 

This SR requires verification every 12 hours that one 
required loop or train is in operation and circulating 
reactor coolant at a flow rate of greater than or equal to 
4000 gpm. This ensures forced flow is providing heat 
removal. Verification includes flow rate, temperature, or 
pump status monitoring. The 12 hour Frequency has been 
shown by operating practice to be sufficient to regularly 
assess RCS loop status. In addition, control room 
indication and alarms will normally indicate loop status.  

SR 3.4.6.2 

This SR requires verification every 12 hours of secondary 
side water level in the required SG(s) Ž 25% wide range. An 
adequate SG water level is required in order to have a heat 
sink for removal of the core decay heat from the reactor 
coolant. The 12 hour interval has been shown by operating 
practice to be sufficient to regularly assess degradation 
and verify operation within safety analyses assumptions.  

SR 3.4.6.3 

Verification that the required pump is OPERABLE ensures that 
an additional RCS loop or SDC train can be placed in 
operation, if needed to maintain decay heat removal and 
reactor coolant circulation. Verification is performed by 
verifying proper breaker alignment and power available to 
the required pumps. The Frequency of 7 days is considered 
reasonable in view of other administrative controls 
available and has been shown to be acceptable by operating 
experience.  

REFERENCES 1. PVNGS Operating License Amendments 52, 38 and 24 for 
Units 1, 2 and 3, respectively, and associated NRC 
Safety Evaluation dated July 25, 1990.  

2. PVNGS Calculation 13-NO01-6.02-652-2.  

3. PVNGS Calculation 13-JC-SH-0200, Section 2.9.
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RCS Loops - MODE 5, Loops Filled 
B 3.4.7

B 3.4 REACTOR COOLANT SYSTEM (RCS) 

B 3.4.7 RCS Loops - MODE 5, Loops Filled 

BASES

BACKGROUND In MODE 5 with the RCS loops filled, the primary function of 
the reactor coolant is the removal of decay heat and 
transfer this heat either to the Steam Generator (SG) 
secondary side coolant or the essential cooling water via 
the Shutdown Cooling (SDC) heat exchangers. While the 
principal means for decay heat removal is via the SDC 
System, the SGs are specified as a backup means for 
redundancy. Even though the SGs cannot produce steam in 
this MODE, they are capable of being a heat sink due to 
their large contained volume of secondary side water. As 
long as the SG secondary side water is at a lower 
temperature than the reactor coolant, heat transfer will 
occur. The rate of heat transfer is directly proportional 
to the temperature difference. The secondary function of 
the reactor coolant is to act as a carrier for soluble 
neutron poison, boric acid.  

In MODE 5 with RCS loops filled, the SDC trains are the 
principal means for decay heat removal. The number of 
trains in operation can vary to suit the operational needs.  
The intent of this LCO is to provide forced flow from at 
least one SDC train for decay heat removal and transport.  
The flow provided by one SDC train is adequate for decay 
heat removal. The other intent of this LCO is to require 
that a second path be available to provide redundancy for 
decay heat removal.  

The LCO provides for redundant paths of decay heat removal 
capability. The first path can be an SDC train that must be 
OPERABLE and in operation. The second path can be another 
OPERABLE SDC train, or through the SGs, each having an 
adequate water level.

APPLICABLE In MODE 5, RCS circulation is considered in the 
SAFETY ANALYSES determination of the time available for mitigation of the 

accidental boron dilution event. The SDC trains provide 
this circulation.  

(continued)
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RCS Loops - MODE 5, Loops Filled 
B 3.4.7 

BASES 

APPLICABLE RCS Loops - MODE 5 (Loops Filled) have been identified in 10 
SAFETY ANALYSES CFR 50.36 (c)(2)(ii) as important contributors to risk 

(continued) reduction.  

LCO The purpose of this LCO is to require at least one of the 
SDC trains be OPERABLE and in operation with an additional 
SDC train OPERABLE or secondary side water level of each SG 
shall be Ž 25% wide range level. One SDC train provides 
sufficient forced circulation to perform the safety 
functions of the reactor coolant under these conditions.  
The second SDC train is normally maintained OPERABLE as a 
backup to the operating SDC train to provide redundant paths 
for decay heat removal. However, if the standby SDC train 
is not OPERABLE, a sufficient alternate method to provide 
redundant paths for decay heat removal is two SGs with their 
secondary side water levels Ž 25% wide range. Should the 
operating SDC train fail, the SGs could be used to remove 
the decay heat.  

Note 1 permits all SDC pumps to be de-energized • 1 hour per 
8 hour period. The circumstances for stopping both SDC 
trains are to be limited to situations where pressure and 
temperature increases can be maintained well within the 
allowable pressure (pressure and temperature and low 
temperature overpressure protection) and 100F subcooling 
limits, or an alternate heat removal path through the SG(s) 
is in operation.  

This LCO is modified by a Note that prohibits boron dilution 
when SDC forced flow is stopped because an even concentration 
distribution cannot be ensured. The intent is to stop any 
known or direct positive reactivity changes to the RCS due to 
dilution. Core outlet temperature is to be maintained at 
least 10OF below saturation temperature, so that no vapor 
bubble would form and possibly cause a natural circulation 
flow obstruction. The 10 degrees F is considered the actual 
value of the necessary difference between RCS core outlet 
temperature and the saturation temperature associated with RCS 
pressure to be maintained during the time the pumps would be 
de-energized. The instrument error associated with 
determining this difference is 10 degrees F. (There are no 
special restrictions for instrumentation use.) Therefore, the 
indicated value of the difference between RCS core outlet 
temperature and the saturation temperature associated with RCS 
pressure must be greater than or equal to 20 degrees F 

(continued)
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B 3.4.7 

BASES 

LCO in order to use the provisions of the Note allowing the 
(continued) pumps to be de-energized. In this MODE, the SG(s) can be 

used as the backup for SDC heat removal. To ensure their 
availability, the RCS loop flow path is to be maintained 
with subcooled liquid.  

In MODE 5, it is sometimes necessary to stop all RCP or SDC 
forced circulation. This is permitted to change operation 
from one SDC train to the other, perform surveillance or 
startup testing, perform the transition to and from the SDC, 
or to avoid operation below the RCP minimum net positive 
suction head limit. The time period is acceptable because 
natural circulation is acceptable for decay heat removal the 
reactor coolant temperature can be maintained subcooled, and 
boron stratification affecting reactivity control is not 
expected.  

Note 2 allows one SDC train to be inoperable for a period of 
up to 2 hours provided that the other SDC train is OPERABLE 
and in operation. This permits periodic surveillance tests 
to be performed on the inoperable train during the only time 
when such testing is safe and possible.  

Note 3 requires that before an RCP may be started with any 
RCS cold leg temperature • 214°F during a cooldown, or 
• 291'F during a heatup, the secondary side water 
temperature (saturation temperature corresponding to SG 
pressure) in each SG must be < 1000F above each of the RCS 
cold leg temperatures. The numerical values for RCS cold 
leg temperature at which this Note is applicable do not 
account for all instrument uncertainty. Use of an indicated 
value of 217'F or below during cooldown and 294 0F or below 
during heatup ensures that the actual limits will not be 
exceeded. These values, which include appropriate 
instrument uncertainty, are established within the 
applicable plant procedures.  

Satisfying the above condition will preclude a low 
temperature overpressure event due to a thermal transient 
when the RCP is started.  
Note 4 restricts RCP operation to no more than 2 RCPs with 
RCS cold leg temperature • 200 0 F, and no more than 3 RCPs 
with RCS cold leg temperature > 200°F but : 500 0F.  
Satisfying these conditions will maintain the analysis 
assumptions of the flow induced pressure correction factors 
due to RCP operation (Ref. 3).  

(continued)
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BASES 

LCO Note 5 provides for an orderly transition from MODE 5 to 
(continued) MODE 4 during a planned heatup by permitting removal of SDC 

trains from operation when at least one RCP is in operation.  
This Note provides for the transition to MODE 4 where an RCP 
is permitted to be in operation and replaces the RCS 
circulation function provided by the SDC trains.  

An OPERABLE SDC train is composed of an OPERABLE SDC pump 
(CS or LPSI) capable of providing flow to the SDC heat 
exchanger for heat removal.  

SDC pumps are OPERABLE if they are capable of being powered 
and are able to provide flow (current Section XI), if 
required. An OPERABLE SG can perform as a heat sink when it 
is OPERABLE in-accordance with the SG Tube Surveillance 
Program and has the minimum water level specified in 
SR 3.4.7.2.  

The RCS loops may not be considered filled until two 
conditions needed for operation of the steam generators are 
met. First, the RCS must be intact. This means that all 
removable portions of the primary pressure boundary (e.g., 
manways, safety valves) are securely fastened. Nozzle dams 
are removed. All manual drain and vent valves are closed, 
and any open system penetrations (e.g., letdown, reactor 
head vents) are capable of remote closure from the control 
room. An intact primary allows the system to be pressurized 
as needed to achieve the subcooling margin necessary to 
establish natural circulation cooling. When the RCS is not 
intact as described, a loss of SDC flow results in blowdown 
of coolant through boundary openings that also could prevent 
adequate natural circulation between the core and steam 
generators. Secondly, the concentration of dissolved or 
otherwise entrained gases in the coolant must be limited or 
other controls established so that gases coming out of 
solution in the SG U-tubes will not adversely affect natural 
circulation. With these conditions met, the SGs are a 
functional method of RCS heat removal upon loss of the 
operating SDC train. The ability to feed and steam SGs at 
all times is not required when RCS temperature is less than 
210°F because significant loss of SG inventory through 
boiling will not occur during time anticipated to take 
corrective action. The required SG level provides 
sufficient time to either restore the SDC train or implement 
a method for feeding and steaming the SGs (using non-class 
components if necessary).  

(continued)
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BASES (continued)

APPLICABILITY In MODE 5 with RCS loops filled, this LCO requires forced 
circulation to remove decay heat from the core and to 
provide proper boron mixing. One SDC train provides 
sufficient circulation for these purposes.

Operation in other MODES is covered by:

LCO 
LCO 
LCO 
LCO 
LCO

3.4.4, 
3.4.5, 
3.4.6, 
3.4.8, 
3.9.4,

LCO 3.9.5,

"RCS Loops-MODES 1 and 2": 
"RCS Loops - MODE 3"; 
"RCS Loops - MODE 4"; 
"RCS Loops - MODE 5, Loops Not Filled": 
"Shutdown Cooling (SDC) and Coolant 
Circulation - High Water Level" (MODE 6); and 

"Shutdown Cooling (SDC) and Coolant 
Circulation - Low Water Level" (MODE 6).

A.1 and A.2 

If a SDC train is inoperable and any SGs have secondary side 
water levels < 25% wide range, redundancy for heat removal 
is lost. Action must be initiated immediately to restore a 
second SDC train to OPERABLE status or to restore the water 
level in the required SGs. Either Required Action A.1 or 
Required Action A.2 will restore redundant decay heat 
removal paths. The immediate Completion Times reflect the 
importance of maintaining the availability of two paths for 
decay heat removal.  

B.1 and B.2 

If the required SDC train is not OPERABLE or no SDC train is 
in operation, all operations involving the reduction of RCS 
boron concentration must be suspended. Action to restore 
one SDC train to OPERABLE status and operation must be 
initiated. Boron dilution requires forced circulation for 
proper mixing and the margin to criticality must not be 
reduced in this type of operation. The immediate Completion 
Times reflect the importance of maintaining operation for 
decay heat removal.

(continued)
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BASES (continued) 

SURVEILLANCE SR 3.4.7.1 
REQUIREMENTS 

This SR requires verification every 12 hours that one SDC 
train is in operation and circulating reactor coolant at a 
flow rate of greater than or equal to 3780 gpm. Verification 
includes flow rate, temperature, or pump status monitoring, 
which help ensure that forced flow is providing decay heat 
removal. The 12 hour Frequency has been shown by operating 
practice to be sufficient to regularly assess degradation 
and verify operation is within safety analyses assumptions.  
In addition, control room indication and alarms will 
normally indicate loop status.  

The SDC flow is established to ensure that core outlet 
temperature is maintained sufficiently below saturation to 
allow time for swapover to the standby SDC train should the 
operating train be lost.  

SR 3.4.7.2 

Verifying the SGs are OPERABLE by ensuring their secondary 
side water levels are Ž 25% wide range level ensures that 
redundant heat removal paths are available if the second SDC 
train is inoperable. The Surveillance is required to be 
performed when the LCO requirement is being met by use of 
the SGs. If both SDC trains are OPERABLE, this SR is not 
needed. The 12 hour Frequency has been shown by operating 
practice to be sufficient to regularly assess degradation 
and verify operation within safety analyses assumptions.  

SR 3.4.7.3 

Verification that the second SDC train is OPERABLE ensures 
that redundant paths for decay heat removal are available.  
The requirement also ensures that the additional train can 
be placed in operation, if needed, to maintain decay heat 
removal and reactor coolant circulation. Verification is 
performed by verifying proper breaker alignment and power 
available to the required pumps. The Surveillance is 
required to be performed when the LCO requirement is being 
met by one of two SDC trains, e.g., both SGs have < 25% wide 
range water level. The Frequency of 7 days is considered 
reasonable in view of other administrative controls 
available and has been shown to be acceptable by operating 
experience.  

(continued)
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BASES (continued) 

REFERENCES 1. Not Used 

2. CEN-PSD-770 Analysis for Lower Mode Functional 
Recovery Guidelines.  

3. PVNGS Operating License Amendmants 52, 38, and 24 for 
Units 1, 2 and 3, respectively, and associated NRC 
Safety Evaluation dated July 25, 1990.  

4. PVNGS Calculation 13-NO01-6.02-252-2.  

5. PVNGS Calculation 13-JC-SH-0200, Section 2.9.
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RCS Loops - MODE 5, Loops Not Filled 
B 3.4.8 

B 3.4 REACTOR COOLANT SYSTEM (RCS) 

B 3.4.8 RCS Loops - MODE 5, Loops Not Filled 

BASES

BACKGROUND

APPLICABLE 
SAFETY ANALYSES

LCO

In MODE 5 with the RCS loops not filled, the primary 
function of the reactor coolant is the removal of decay heat 
and transfer of this heat to the Shutdown Cooling (SDC) heat 
exchangers. The Steam Generators (SGs) are not available as 
a heat sink when the loops are not filled. The secondary 
function of the reactor coolant is to act as a carrier for 
the soluble neutron poison, boric acid.  

In MODE 5 with loops not filled, only the SDC System can be 
used for coolant circulation. The number of trains in 
operation can vary to suit the operational needs. The 
intent of this LCO is to provide forced flow from at least 
one SDC train for decay heat removal and transport and to 
require that two paths be available to provide redundancy 
for heat removal.

In MODE 5, RCS circulation is considered in determining 
the time available for mitigation of the accidental boron 
dilution event. The SDC trains provide this circulation.  
The flow provided by one SDC train is adequate for decay 
heat removal and for boron mixing.  

RCS loops - MODE 5 (loops not filled) have been identified in 
10 CFR 50.36 (c)(2)(ii) as important contributors to risk 
reduction.

The purpose of this LCO is to require a minimum of two SDC 
trains be OPERABLE and one of these trains be in operation.  
An OPERABLE train is one that is capable of transferring 
heat from the reactor coolant at a controlled rate. Heat 
cannot be removed via the SDC System unless forced flow is 
used. A minimum of one running SDC pump meets the LCO 
requirement for one train in operation. An additional SDC 
train is required to be OPERABLE to meet the single failure 
criterion.

(conti nued)
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BASES

LCO 
(continued)

APPLICABILITY

Note 1 permits all SDC pumps to be de-energized • 1 hour per 
8 hour period. The circumstances for stopping both SDC pumps 
are to be limited to situations when the outage time is short 
and the core outlet temperature is maintained > 10OF below 
saturation temperature. The 10 degrees F is considered the 
actual value of the necessary difference between RCS core 
outlet temperature and the saturation temperature associated 
with RCS pressure to be maintained during the time the pumps 
would be de-energized. The instrument error associated with 
determining this difference is less than 10 degrees F. (There 
are no special restrictions for instrumentation use.) 
Therefore, the indicated value of the difference between RCS 
core outlet temperature and the saturation temperature 
associated with RCS pressure must be greater than or equal to 
20 degrees F in order to use the provisions of the Note 
allowing the pumps to be de-energized. The Note prohibits 
boron dilution or draining operations when SDC forced flow is 
stopped.  

Note 2 allows one SDC train to be inoperable for a period of 
2 hours provided that the other train is OPERABLE and in 
operation. This permits periodic surveillance tests to be 
performed on the inoperable train during the only time when 
these tests are safe and possible.  

An OPERABLE SDC train is composed of an OPERABLE SDC pump 
(CS or LPSI) capable of providing flow to the SDC heat 
exchanger for heat removal. SDC pumps are OPERABLE if they 
are capable of being powered and are able to provide flow 
(current Section XI), if required.

In MODE 5 with loops not filled, this LCO requires core heat 
removal and coolant circulation by the SDC System.

Operation in other MODES is covered by:

LCO 
LCO 
LCO 
LCO 
LCO

3.4.4, 
3.4.5, 
3.4.6, 
3.4.7, 
3.9.4,

LCO 3.9.5,

"RCS Loops-MODES 1 and 2"; 
"RCS Loops - MODE 3": 
"RCS Loops - MODE 4"; 
"RCS Loops - MODE 5, Loops Filled"; 
"Shutdown Cooling (SDC) and Coolant 
Circulation - High Water Level" (MODE 6): and 

"Shutdown Cooling (SDC) and Coolant 
Circulation - Low Water Level" (MODE 6).

(continued) 
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BASES 

ACTIONS A.1 

If a SDC train is inoperable, redundancy for heat removal is 
lost. Action must be initiated immediately to restore a 
second train to OPERABLE status. The Completion Time 
reflects the importance of maintaining the availability of 
two paths for heat removal.  

B.1 and B.2 

If no SDC train is OPERABLE or in operation, except as 
provided in NOTE 1, all operations involving the reduction 
of RCS boron concentration must be suspended. Action to 
restore one SDC train to OPERABLE status and operation must 
be initiated immediately. Boron dilution requires forced 
circulation for proper mixing and the margin to criticality 
must not be reduced in this type of operation. The 
immediate Completion Time reflects the importance of 
maintaining operation for decay heat removal.  

SURVEILLANCE SR 3.4.8.1 
REQUIREMENTS 

This SR requires verification every 12 hours that one SDC 
train is in operation and circulating reactor coolant at a 
flow rate of greater than or equal to 3780 gpm. Verification 
includes flow rate, temperature, or pump status monitoring, 
which help ensure that forced flow is providing decay heat 
removal. The 12 hour Frequency has been shown by operating 
practice to be sufficient to regularly assess degradation and 
verify operation is within safety analyses assumptions.  

SR 3.4.8.2 

Verification that the required number of trains are OPERABLE 
ensures that redundant paths for heat removal are available 
and that an additional train can be placed in operation, if 
needed, to maintain decay heat removal and reactor coolant 
circulation. Verification is performed by verifying proper 
breaker alignment and indicated power available to the 
required pumps. The Frequency of 7 days is considered 
reasonable in view of other administrative controls available 
and has been shown to be acceptable by operating experience.  

REFERENCES PVNGS Calculation 13-JC-SH-0200, Section 2.9.
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Containment Air Locks 
B 3.6.2 

B 3.6 CONTAINMENT SYSTEMS 

B 3.6.2 Containment Air Locks 

BASES 

BACKGROUND Containment air locks form part of the containment pressure 
boundary and provide a means for personnel access during all 
MODES of operation.  

Each air lock is nominally a right circular cylinder, 
9 ft.-6 inches in diameter, with a door at each end. The 
doors are interlocked to prevent simultaneous opening.  
During periods when containment is not required to be 
OPERABLE, the door interlock mechanism may be disabled, 
allowing both doors of an air lock to remain open for 
extended periods when frequent containment entry is 
necessary. Each air lock door has been designed and tested 
to certify its ability to withstand a pressure in excess of 
the maximum expected pressure following a Design Basis 
Accident (DBA) in containment. As such, closure of a single 
door supports containment OPERABILITY. Each of the doors 
contains double gasketed seals and local leakage rate 
testing capability to ensure pressure integrity. To effect 
a leak tight seal, the air lock design uses pressure seated 
doors (i.e., an increase in containment internal pressure 
results in increased sealing force on each door).  

Each personnel air lock is provided with limit switches on 
both doors that provide local indication of door position.  

The containment air locks form part of the containment 
pressure boundary. As such, air lock integrity and leak 
tightness is essential for maintaining the containment 
leakage rate within limit in the event of a DBA. Not 
maintaining air lock integrity or leak tightness may result 
in a leakage rate in excess of that assumed in the unit 
safety analysis.  

(continued)
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BASES (continued)

APPLICABLE 
SAFETY ANALYSES

The DBAs that result in a release of radioactive material 
within containment are a Loss Of Coolant Accident (LOCA), a 
Main Steam Line Break (MSLB), a feedwater line break, and a 
control element assembly (CEA) ejection accident (Ref. 2).  
In the analysis of each of these accidents, it is assumed 
that containment is OPERABLE such that release of fission 
products to the environment is controlled by the rate of 
containment leakage. The containment was designed with an 
allowable leakage rate of 0.1% of containment air mass per 
day (Ref. 3). This leakage rate is defined in 10 CFR 50, 
Appendix J, Option B, as the maximum allowable containment 
leakage rate at the calculated peak containment internal 
pressure Pa [52.0 psig], following a design basis LOCA.  
This allowable leakage rate forms the basis for the 
acceptance criteria imposed on the SRs associated with the 
air lock.  

The containment air locks satisfy Criterion 3 of 
10 CFR 50.36 (c)(2)(ii).

Each containment air lock forms part of the containment 
pressure boundary. As part of the containment pressure 
boundary, the air lock safety function is related to control 
of the containment leakage rate resulting from a DBA. Thus, 
each air lock's structural integrity and leak tightness are 
essential to the successful mitigation of such an event.  

Each air lock is required to be OPERABLE. For the air lock 
to be considered OPERABLE, the air lock interlock mechanism 
must be OPERABLE, the air lock must be in compliance with 
the Type B air lock leakage test, and both air lock doors 
must be OPERABLE. The interlock allows only one air lock 
door of an air lock to be opened at one time. This 
provision ensures that a gross breach of containment does 
not exist when containment is required to be OPERABLE.  
Closure of a single door in each air lock is sufficient to 
provide a leak tight barrier following postulated events.  
Nevertheless, both doors are kept closed when the air lock 
is not being used for normal entry into or exit from 
containment.

(continued)
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ACTIONS 1.1 
(continued) 

Condition I corresponds to a level of degradation in which 
all redundancy in the AC electrical power supplies has been 
lost. At this severely degraded level, any further losses 
in the AC electrical power system will cause a loss of 
function. Therefore, no additional time is justified for 
continued operation. The unit is required by LCO 3.0.3 to 
commence a controlled shutdown.

SURVEILLANCE 
REQUIREMENTS

The AC sources are designed to permit inspection and testing 
of all important areas and features, especially those that 
have a standby function, in accordance with 10 CFR 50, 
Appendix A, GDC 18 (Ref. 8). Periodic component tests are 
supplemented by extensive functional tests during refueling 
outages (under simulated accident conditions).

The SR for demonstrating OPERABILITY of the 
the recommendations of Regulatory Guide 1.9 
otherwise noted in the Updated FSAR Section

DGs are based on 
(Ref. 3), unless 
1.8.

The DG capabilities (starting and loading) are required to 
be met from a variety of initial conditions such as DG in 
standby condition with the engine hot (SR 3.8.1.15) and DG 
in standby condition with the engine at normal keep-warm 
conditions (SR 3.8.1.2, SR 3.8.1.7 and SR 3.8.1.19).  
Although it is expected that most DG starts will be 
performed from normal keep-warm conditions, DG starts should 
be performed with the jacket water cooling and lube oil 
temperatures within the lower to upper limits of DG 
OPERABILITY, except as noted above. Rapid cooling of the DG 
down to normal keep-warm conditions should be minimized.  

The required steady state frequency range for the DG is 
60 +0.7/-0.3 Hz to be consistent with the safety analysis to 
provide adequate safety injection flow. In accordance with 
the guidance provided in Regulatory Guide 1.9 (Ref. 3), 
where steady state conditions do not exist (i.e., 
transients), the frequency range should be restored to 
within ± 2% of the 60 Hz nominal frequency (58.8 Hz to 61.2 
Hz) and the voltage range should be restored to within ± 10% 
of the 4160 volts nominal voltage (3740 volts to 
4580 volts). The timed start is satisfied when the DG 
achieves at least 3740 volts and 58.8 Hz. At these values, 
the DG output breaker permissives are satisfied, and on 
detection of bus undervoltage or loss of power, the DG 
breakers would close, reenergizing its respective ESF bus.

(conti nued)
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SURVEILLANCE Steady state voltage and frequency limits have not been 
REQUIREMENTS adjusted for instrument accuracy. Error values for specific 

(continued) instruments are established by plant staff to derive the 
indicated values for the steady state voltage and frequency 
limits.  

Specific MODE restraints have been footnoted where 
applicable to each 18 month SR. The reason for "This 
Surveillance shall not be performed in MODE 1 or 2" is that 
during operation with the reactor critical, performance of 
this SR could cause perturbations to the EDS that could 
challenge continued steady state operation and, as a result, 
unit safety systems; or that performing the SR would remove 
a required DG from service. The reason for "This 
Surveillance shall not be performed in MODE 1, 2, 3, or 4" 
is that performing this SR would remove a required offsite 
circuit from service, perturb the EDS, and challenge safety 
systems.  

SR 3.8.1.1 

This SR assures proper circuit continuity for the offsite AC 
electrical power supply to the onsite distribution network 
and indicated availability of offsite AC electrical power.  
The breaker alignment verifies that each breaker is in its 
correct position to ensure that distribution buses and loads 
are connected to their preferred power source, and that 
appropriate independence of offsite circuits is maintained.  
The 7 day Frequency is adequate since breaker position is 
not likely to change without the operator being aware of it 
and because its status is displayed in the control room.  

SR 3.8.1.2 and SR 3.8.1.7 

These SRs help to ensure the availability of the standby 
electrical power supply to mitigate DBAs and transients and 
to maintain the unit in a safe shutdown condition.  

To minimize the wear on moving parts that do not get 
lubricated when the engine is not running, these SRs are 
modified by a Note to indicate that all DG starts for these 
Surveillances may be preceded by an engine prelube period 
and followed by a warmup period prior to loading.  

(continued)
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SURVEILLANCE SR 3.8.1.2 and SR 3.8.1.7 (continued) 
REQUIREMENTS 

For the purposes of SR 3.8.1.2 and SR 3.8.1.7 testing, the 
DGs are started from standby condition. Standby conditions 
for a DG mean that the engine lube oil and coolant 
temperatures are maintained consistent with manufacturer 
recommendations. Additionally, during standby conditions 
the diesel engine lube oil is circulated continuously and 
the engine coolant is circulated on and off via thermostatic 
control.  

In order to reduce stress and wear on diesel engines, the DG 
manufacturer recommends a modified start in which the 
starting speed of DGs is limited, warmup is limited to this 
lower speed, and the DGs are gradually accelerated to 
synchronous speed prior to loading. This is the intent of 
Note 3, which is only applicable when such modified start 
procedures are recommended by the manufacturer.  

The steady state voltage and frequency limits in SR 3.8.1.2 
have not been adjusted for instrument accuracy. The 
analyzed values for the steady-state diesel generator 
voltage limits are Ž 4000 and : 4377.2 volts and the 
analyzed values for the steady-state diesel generator 
frequency limits are Ž 59.7 and : 60.7 hertz. The indicated 
steady state diesel generator voltage and frequency limits, 
using the panel mounted diesel generator instrumentation and 
adjusted for instrument error, are 2 4080 and • 4300 volts 
(Ref. 12), and ! 59.9 and : 60.5 hertz (Ref. 13), 
respectively. If digital Maintenance and Testing Equipment 
(M&TE) is used instead of the panel mounted diesel generator 
instrumentation, the instrument error may be reduced, 
increasing the range for the indicated steady state voltage 
and frequency limits.  

SR 3.8.1.7 Note 2 states that the steady state voltage and 
frequency limits are analyzed values and have not been 
adjusted for instrument accuracy. The analyzed values for 
the steady-state diesel generator voltage limits are 2 4000 
and s 4377.2 volts and the analyzed values for the steady
state diesel generator frequency limits are Ž 59.7 and 
s 60.7 hertz. The indicated steady state diesel generator 
voltage and frequency limits, using the panel mounted diesel 
generator instrumentation and adjusted for instrument error, 
are 2 4080 and : 4300 volts (Ref. 12), and Ž 59.9 and s 60.5 
hertz (Ref. 13), respectively. If digital Maintenance and 
Testing Equipment (M&TE) is used instead of the panel 
mounted diesel generator instrumentation, the instrument 

(continued)
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SURVEILLANCE SR 3.8.1.2 and SR 3.8.1.7 (continued) 
REQUIREMENTS 

error may be reduced, increasing the range for the indicated 
steady state voltage and frequency limits.  

SR 3.8.1.7 requires that, at a 184 day Frequency, the DG 
starts from standby conditions with the engine at normal 
keep-warm conditions and achieves required voltage and 
frequency within 10 seconds, and subsequently achieves 
steady state required voltage and frequency ranges. The 
10 second start requirement supports the assumptions of the 
design basis LOCA analysis in the FSAR, Chapter 15 (Ref. 5).  

A minimum voltage and frequency is specified rather than an 
upper and a lower limit because a diesel engine acceleration 
at full fuel (such as during a fast start) is likely to "overshoot" the upper limit initially and then go through 
several oscillations prior to a voltage and frequency within 
the stated upper and lower bounds. The time to reach "steady state" could exceed 10 seconds, and be cause to fail 
the SR. However, on an actual emergency start, the EDG 
would reach minimum voltage and frequency in • 10 seconds at 
which time it would be loaded. Application of the load will 
dampen the oscillations. Therefore, only specifying the 
minimum voltage and frequency (at which the EDG can accept 
load) demonstrates the necessary capability of the EDG to 
satisfy safety requirements without including a potential 
for failing the Surveillance.  

While reaching minimum voltage and frequency (at which the 
DG can accept load) in • 10 seconds is an immediate test of 
OPERABILITY, the ability of the governor and voltage 
regulator to achieve steady state operation, and the time to 
do so are important indicators of continued OPERABILITY.  
Therefore, the time to achieve steady state voltage and 
frequency will be monitored as a function of continued 
OPERABILITY.  

The 10 second start requirement is not applicable to 
SR 3.8.1.2 (see Note 3) when a modified start procedure as 
described above is used. If a modified start is not used, 
10 second start requirement of SR 3.8.1.7 applies.  

Since SR 3.8.1.7 requires a 10 second start, it is more 
restrictive than SR 3.8.1.2, and it may be performed in lieu 
of SR 3.8.1.2. This is the intent of Note 1 of SR 3.8.1.2.  

(continued)
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SURVEILLANCE SR 3.8.1.2 and SR 3.8.1.7 (continued) 
REQUIREMENTS 

The normal 31 day Frequency for SR 3.8.1.2 is consistent 
with Regulatory Guide 1.9 (Ref. 3). The 184 day Frequency 
for SR 3.8.1.7 is a reduction in cold testing consistent 
with Generic Letter 84-15 (Ref. 7). These Frequencies 
provide adequate assurance of DG OPERABILITY, while 
minimizing degradation resulting from testing.  

SR 3.8.1.3 

This Surveillance verifies that the DGs are capable of 
synchronizing with the offsite electrical system and 
accepting loads of 90 to 100 percent (4950 - 5500 kW) of the 
continuous rating of the DG. Consistent with the guidance 
provided in the Regulatory Guide 1.9 (Ref. 3) load-run test 
description, the 4950 - 5500 kW band will demonstrate 90 to 
100 percent of the continuous rating of the DG. The load 
band (4950 - 5500 kW) is meant as guidance to avoid routine 
overloading of the engine. Loads in excess of this band for 
special testing may be performed within the guidance of the 
generator capability curve.  

A minimum run time of 60 minutes is required to stabilize 
engine temperatures, while minimizing the time that the DG 
is connected to the offsite source.  

The normal 31 day Frequency for this Surveillance is 
consistent with Regulatory Guide 1.9 (Ref. 3).  

This SR is modified by four Notes. Note 1 indicates that 
diesel engine runs for this Surveillance may include gradual 
loading, as recommended by the manufacturer, so that 
mechanical stress and wear on the diesel engine are 
minimized. Note 2 states that momentary transients because 
of changing bus loads do not invalidate this test. Note 3 
indicates that this Surveillance should be conducted on only 
one DG at a time in order to avoid common cause failures 
that might result from offsite circuit or grid 
perturbations. Note 4 stipulates a prerequisite requirement 
for performance of this SR. A successful DG start must 
precede this test to credit satisfactory performance.  

SR 3.8.1.4 

This SR provides verification that the level of fuel oil in 
the day tank is at or above the level at which fuel oil is 
automatically added. The level is expressed as an 
equivalent volume in gallons, and is selected to ensure 

(continued)
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SURVEILLANCE SR 3.8.1.4 (continued) 
REQUIREMENTS 

adequate fuel oil for a minimum of 1 hour of DG operation at 
full load plus 10%.  

The 31 day Frequency is adequate to assure that a sufficient 
supply of fuel oil is available, since low level alarms are 
provided and unit operators would be aware of any large uses 
of fuel oil during this period.  

SR 3.8.1.5 

Microbiological fouling is a major cause of fuel oil 
degradation. There are numerous bacteria that can grow in 
fuel oil and cause fouling, but all must have a water 
environment in order to survive. Removal of water from the 
fuel oil day tanks once every 92 days eliminates the 
necessary environment for bacterial survival. This is the 
most effective means of controlling microbiological fouling.  
In addition, it eliminates the potential for water 
entrainment in the fuel oil during DG operation. Water may 
come from any of several sources, including condensation, 
ground water, rain water, contaminated fuel oil, and from 
breakdown of the fuel oil by bacteria. Frequent checking 
for and removal of accumulated water minimizes fouling and 
provides data regarding the watertight integrity of the fuel 
oil system. The Surveillance Frequencies are established by 
Regulatory Guide 1.137 (Ref. 9). This SR is for preventive 
maintenance. The presence of water does not necessarily 
represent failure of this SR provided the accumulated water 
is removed during the performance of this Surveillance.  

SR 3.8.1.6 

This Surveillance demonstrates that each required fuel oil 
transfer pump operates and transfers fuel oil from its 
associated storage tank to its associated day tank. This is 
required to support continuous operation of standby power 
sources. This Surveillance provides assurance that the fuel 
oil transfer pump is OPERABLE, the fuel oil piping system is 
intact, the fuel delivery piping is not obstructed, and the 
controls and control systems for automatic fuel transfer 
systems are OPERABLE.  

Since the design of the fuel transfer system is such that 
pumps will operate automatically in order to maintain an 

(continued)
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SURVEILLANCE SR 3.8.1.6 (continued) 
REQUIREMENTS 

adequate volume of fuel oil in the day tank during or 
following DG testing, a 31 day Frequency is appropriate.  

SR 3.8.1.7 

See SR 3.8.1.2.  

SR 3.8.1.8 

Transfer of each 4.16 kV ESF bus power supply from the 
normal offsite circuit to the alternate offsite circuit 
demonstrates the OPERABILITY of the alternate circuit 
distribution network to power the auto-connected emergency 
loads. The 18 month Frequency of the Surveillance is based 
on engineering judgment, taking into consideration the unit 
conditions required to perform the Surveillance, and is 
intended to be consistent with expected fuel cycle lengths.  
Operating experience has shown that these components usually 
pass the SR when performed at the 18 month Frequency.  
Therefore, the Frequency was concluded to be acceptable from 
a reliability standpoint.  

This SR is modified by a Note. The reason for the Note is 
that during operation with the reactor critical, performance 
of this SR could cause perturbations to the electrical 
distribution systems that could challenge continued steady 
state operation and, as a result, unit safety systems.  

SR 3.8.1.9 

Each DG is provided with an engine overspeed trip to prevent 
damage to the engine. Recovery from the transient caused by 
the loss of a large load could cause diesel engine 
overspeed, which, if excessive, might result in a trip of 
the engine. This Surveillance demonstrates the DG load 
response characteristics and capability to reject the 
largest single load, or equivalent load, without exceeding 
predetermined voltage and frequency and while maintaining a 
specified margin to the overspeed trip. Train A Normal 
Water Chiller (at 842 kW) and Train B AFW pump (at 936 kW) 
are the bounding loads for the DG A and DG B to reject, 
respectively. These values were established in reference 14.  
This Surveillance may be accomplished by: 

(continued)
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SURVEILLANCE SR 3.8.1.9 (continued) 
REQUIREMENTS 

a. Tripping the DG output breaker with the DG carrying 
greater than or equal to its associated single largest 
post-accident load while solely supplying the bus: or 

b. Tripping its associated single largest post-accident 
load with the DG solely supplying the bus.  

As required by IEEE-308 (Ref. 11), the load rejection test 
is acceptable if the increase in diesel speed does not 
exceed 75% of the difference between synchronous speed and 
the overspeed trip setpoint, or 15% above synchronous speed, 
whichever is lower.  

The time, voltage, and frequency tolerances specified in 
this SR are derived from Regulatory Guide 1.9 (Ref. 3) 
recommendations for response during load sequence intervals.  
The 3 seconds specified is equal to 60% of a typical 
5 second load sequence interval associated with sequencing 
of the largest load. The voltage and frequency specified 
are consistent with the design range of the equipment 
powered by the DG. SR 3.8.1.9.a corresponds to the maximum 
frequency excursion, while SR 3.8.1.9.b and SR 3.8.1.9.c are 
the voltage and frequency values the system must meet, 
within three seconds, following load rejection. The 18 
month Frequency is consistent with the recommendation of 
Regulatory Guide 1.9 (Ref. 3).  

This SR is modified by a Note. The reason for the Note is 
that performing this SR would remove a required offsite 
circuit from service, perturb the EDS, and challenge safety 
systems. This SR is performed in emergency mode (not 
paralleled to the grid) ensuring that the DG is tested under 
load conditions that are as close to design basis conditions 
as possible.  

SR 3.8.1.10 

This Surveillance demonstrates the DG capability to reject a 
full load without overspeed tripping or exceeding the 
predetermined voltage limits. The DG full load rejection 
may occur because of a system fault or inadvertent breaker 
tripping. This Surveillance ensures proper engine generator 
load response under the simulated test conditions. This 
test simulates the loss of the total connected load that the 
DG experiences following a full load rejection and verifies 

(continued)
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SURVEILLANCE SR 3.8.1.10 (continued) 
REQUIREMENTS 

that the DG will not trip upon loss of the load. These 
acceptance criteria provide DG damage protection. While the 
DG is not expected to experience this transient during an 
event and continues to be available, this response ensures 
that the DG is not degraded for future application, 
including reconnection to the bus if the trip initiator can 
be corrected or isolated.  

In order to ensure that the DG is tested under load 
conditions that are as close to design basis conditions as 
possible, testing is performed using design basis kW loading 
and maximum kVAR loading permitted during testing. These 
loads represent the inductive loading that the DG would 
experience to the extent practicable and is consistent with 
the guidance of Regulatory Guide 1.9 (Ref. 3). Consistent 
with the guidance provided in the Regulatory Guide 1.9 full
load rejection test description, the 4950 - 5500 kW band 
will demonstrate the DG's capability to reject a load equal 
to 90 to 100 percent of its continuous rating.  
Administrative limits have been placed upon the Class 1E 
4160 V buses due to high voltage concerns. As a result 
power factors deviating much from unity are currently not 
possible when the DG runs parallel to the grid. To the 
extent practicable, VARs will be provided by the DG during 
this SR.  

The 18 month Frequency is consistent with the recommendation 
of Regulatory Guide 1.8 (Ref. 3) and is intended to be 
consistent with expected fuel cycle lengths.  

This SR is modified by a Note. The reason for the Note is 
that during operation with the reactor critical, performance 
of this SR could cause perturbation to the electrical 
distribution systems that could challenge continued steady 
state operation and, as a result, unit safety systems.  

SR 3.8.1.11 

As required by Regulatory Guide 1.9 (Ref. 3), 
paragraph 2.2.4, this Surveillance demonstrates the as 
designed operation of the standby power sources during loss 
of the offsite source. This test verifies all actions 
encountered from the loss of offsite power, including 
shedding of the nonessential loads and energization of the 
emergency buses and respective loads from the DG. It 
further demonstrates the capability of the DG to 
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SURVEILLANCE SR 3.8.1.11 (continued) 
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automatically achieve the required voltage and frequency 
within the specified time.  

The DG auto-start time of 10 seconds is derived from 
requirements of the accident analysis. The Surveillance 
should be continued for a minimum of 5 minutes in order to 
demonstrate that all starting transients have decayed and 
stability has been achieved.  

The requirement to verify the connection and power supply of 
permanent and auto-connected emergency loads is intended to 
satisfactorily show the relationship of these loads to the 
DG loading logic. In certain circumstances, many of these 
loads cannot actually be connected or loaded without undue 
hardship or potential for undesired operation. For 
instance, Emergency Core Cooling Systems (ECCS) injection 
valves are not desired to be stroked open, high pressure 
injection systems are not capable of being operated at full 
flow, or shutdown cooling (SDC) systems performing a decay 
heat removal function are not desired to be realigned to the 
ECCS mode of operation. In lieu of actual demonstration of 
connection and loading of loads, testing that adequately 
shows the capability of the DG system to perform these 
functions is acceptable. This testing may include any 
series of sequential, overlapping, or total steps so that 
the entire connection and loading sequence is verified to 
the extent possible ensuring power is available to the 
component.  

The Frequency of 18 months is consistent with the 
recommendations of Regulatory Guide 1.9 (Ref. 3), takes into 
consideration unit conditions required to perform the 
Surveillance, and is intended to be consistent with expected 
fuel cycle lengths.  

This SR is modified by four Notes. The reason for Note 1 is 
to minimize wear and tear on the DGs during testing. The 
reason for Note 2 is that performing the Surveillance would 
remove a required offsite circuit from service, perturb the 
electrical distribution system, and challenge safety 
systems. Note 3 states that momentary voltage and frequency 
transients induced by load changes do not invalidate this 
test. Note 4 states that the steady state voltage and 
frequency limits are analyzed values and have not been 
adjusted for instrument accuracy. The analyzed values for 
the steady-state diesel generator voltage limits are Ž 4000 

(continued)
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REQUIREMENTS 

and : 4377.2 volts and the analyzed values for the steady
state diesel generator frequency limits are Ž 59.7 and 
: 60.7 hertz. The indicated steady state diesel generator 
voltage and frequency limits, using the panel mounted diesel 
generator instrumentation and adjusted for instrument error, 
are ý 4080 and s 4300 volts (Ref. 12), and 2 59.9 and 
s 60.5 hertz (Ref. 13), respectively. If digital 
Maintenance and Testing Equipment (M&TE) is used instead of 
the panel mounted diesel generator instrumentation, the 
instrument error may be reduced, increasing the range for 
the indicated steady state voltage and frequency limits.  

SR 3.8.1.12 

This Surveillance demonstrates that the DG automatically 
starts and achieves the required voltage and frequency 
within the specified time (10 seconds) from the design basis 
accident signal (LOCA) signal, and subsequently achieves 
steady state required voltage and frequency ranges, and 
operates for Ž 5 minutes. The 5 minute period provides 
sufficient time to demonstrate stability. SR 3.8.1.12.d and 
SR 3.8.1.12.e ensure that permanently connected loads and 
auto-connected emergency loads (auto-connected through the 
automatic load sequencer) are energized from the offsite 
electrical power system on an ESF signal without loss of 
offsite power.  

The requirement to verify the connection of permanent and 
auto-connected emergency loads is intended to satisfactorily 
show the relationship of these loads to the offsite circuit 
loading logic. In certain circumstances, many of these 
loads cannot actually be connected or loaded without undue 
hardship or potential for undesired operation. For 
instance, ECCS injection valves are not desired to be 
stroked open, high pressure injection systems are not 
capable of being operated at full flow, or SDC systems 
performing a decay heat removal function are not desired to 
be realigned to the ECCS mode of operation. In lieu of 
actual demonstration of connection and loading of loads, 
testing that adequately shows the capability of the offsite 
circuit system to perform these functions is acceptable.  
This testing may include any series of sequential, 
overlapping, or total steps so that the entire connection 
and loading sequence is verified to the extent possible 
ensuring power is available to the component.  

(continued)
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The Frequency of 18 months takes into consideration unit 
conditions required to perform the Surveillance and is 
intended to be consistent with the expected fuel cycle 
lengths. Operating experience has shown that these 
components usually pass the SR when performed at the 
18 month Frequency. Therefore, the Frequency was 
concluded to be acceptable from a reliability standpoint.  

This SR is modified by three Notes. The reason for Note 1 
is to minimize wear and tear on the DGs during testing. The 
reason for Note 2 is that performing this SR would remove a 
required offsite circuit from service, perturb the EDS, and 
challenge safety systems. Note 3 states that the steady 
state voltage and frequency limits are analyzed values and 
have not been adjusted for instrument accuracy. The 
analyzed values for the steady-state diesel generator 
voltage limits are Ž 4000 and • 4377.2 volts and the 
analyzed values for the steady-state diesel generator 
frequency limits are Ž 59.7 and 5 60.7 hertz. The indicated 
steady state diesel generator voltage and frequency limits, 
using the panel mounted diesel generator instrumentation and 
adjusted for instrument error are Ž 4080 and s 4300 volts 
(Ref. 12), and Ž 59.9 and : 60.5 hertz (Ref. 13), 
respectively. If digital Maintenance and Testing Equipment 
(M&TE) is used instead of the panel mounted diesel generator 
instrumentation, the instrument error may be reduced, 
increasing the range for the indicated steady state voltage 
and frequency limits.  

SR 3.8.1.13 

This Surveillance demonstrates that DG and its associated 
4.16 KV output breaker noncritical protective functions 
(e.g., high jacket water temperature) are bypassed on a loss 
of voltage signal concurrent with an ESF actuation test 
signal, and critical protective functions (engine overspeed, 
generator differential current, engine low lube oil 
pressure, and manual emergency stop trip), trip the DG to 
avert substantial damage to the DG unit. The noncritical 
trips are bypassed during DBAs and provide an alarm on an 
abnormal engine condition. This alarm provides the operator 
with sufficient time to react appropriately. The DG 
availability to mitigate the DBA is more critical than 
protecting the engine against minor problems that are not 
immediately detrimental to emergency operation of the DG.  

(continued)
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SURVEILLANCE SR 3.8.1.13 (continued) 
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The 18 month Frequency is based on engineering judgment, 
taking into consideration unit conditions required to 
perform the Surveillance, and is intended to be consistent 
with expected fuel cycle lengths. Operating experience has 
shown that these components usually pass the SR when 
performed at the 18 month Frequency. Therefore, the 
Frequency was concluded to be acceptable from a reliability 
standpoint.  

The SR is modified by a Note. The reason for the Note is 
that performing the Surveillance would remove a required DG 
from service.  

SR 3.8.1.14 

Regulatory Guide 1.9 (Ref. 3), paragraph 2.2.9, requires 
demonstration once per 18 months that the DGs can start and 
run continuously at full load capability for an interval of 
not less than 24 hours, Ž 2 hours of which is at a load 
equivalent to 105 to 110% of the continuous rating of the DG 
(5775 - 6050 kW) and Ž 22 hours at a load equivalent to 90 
to 100% of the continuous duty rating of the DG (4950 - 5500 
kW). The DG starts for this Surveillance can be performed 
either from normal keep-warm or hot conditions. The 
provisions for prelubricating and warmup, discussed in 
SR 3.8.1.2, and for gradual loading, discussed in 
SR 3.8.1.3, are applicable to this SR (Note 3 and Note 4).  

In order to ensure that the DG is tested under load 
conditions that are as close to design conditions as 
possible, testing is performed using design basis kW loading 
and maximum kVAR loading permitted during testing. These 
loads represent the inductive loading that the DG would 
experience to the extent practicable and is consistent with 
the intent of Regulatory Guide 1.9 (Ref. 3). Administrative 
limits have been placed upon the Class 1E 4160 V buses due 
to high voltage concerns. As a result, power factors 
deviating much from unity are currently not possible when 
the DG runs parallel to the grid. To the extent 
practicable, VARs will be provided by the DG during this SR.  
The load band is provided to avoid routine overloading of 
the DG. Routine overloading may result in more frequent 
teardown inspections in accordance with vendor 
recommendations in order to maintain DG OPERABILITY.  

The 18 month Frequency is consistent with the 
recommendations of Regulatory Guide 1.9 (Ref. 3), 
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SURVEILLANCE SR 3.8.1.14 (continued) 
REQUIREMENTS 

paragraph 2.2.9, takes into consideration unit conditions 
required to perform the Surveillance, and is intended to be 
consistent with expected fuel cycle lengths.  

This Surveillance is modified by four Notes. Note 1 states 
that momentary variations due to changing bus loads do not 
invalidate the test. The reason for Note 2 is that during 
operation with the reactor critical, performance of this 
Surveillance could cause perturbations to the electrical 
distribution systems that could challenge continued steady 
state operation and, as a result, unit safety systems. The 
provisions for prelubricating and warmup, discussed in 
SR 3.8.1.2, and for gradual loading, discussed in 
SR 3.8.1.3, are applicable to this SR (Note 3 and Note 4).  

SR 3.8.1.15 

This Surveillance demonstrates that the diesel engine can 
restart from a hot condition, such as subsequent to shutdown 
from normal Surveillances, and achieve the required voltage 
and frequency within 10 seconds, and subsequently achieves 
steady state required voltage and frequency ranges. The 
10 second time is derived from the requirements of the 
accident analysis to respond to a design basis large break 
LOCA. The 18 month Frequency is consistent with the 
recommendations of Regulatory Guide 1.9 (Ref. 3), 
paragraph 2.2.10.  

This SR is modified by three Notes. Note 1 ensures that the 
test is performed with the diesel sufficiently hot. The 
load band is provided to avoid routine overloading of the 
DG. Routine overloads may result in more frequent teardown 
inspections in accordance with vendor recommendations in 
order to maintain DG OPERABILITY. Per the guidance in 
Regulatory Guide 1.9, this SR would demonstrate the hot 
restart functional capability at full-load temperature 
conditions, after the DG has operated for 2 hours (or until 
operating temperatures have stabilized) at full load.  
Momentary transients due to changing bus loads do not 
invalidate the test. Note 2 allows all DG starts to be 
preceded by an engine prelube period to minimize wear and 
tear on the diesel during testing. Note 3 states that the 
steady state voltage and frequency limits are analyzed 
values and have not been adjusted for instrument accuracy.  
The analyzed values for the steady-state diesel generator 
voltage limits are Ž 4000 and : 4377.2 volts and the 

(continued)
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SURVEILLANCE SR 3.8.1.15 (continued) 
REQUIREMENTS 

analyzed values for the steady-state diesel generator 
frequency limits are Ž 59.7 and 5 60.7 hertz. The indicated 
steady state diesel generator voltage and frequency limits, 
using the panel mounted diesel generator instrumentation and 
adjusted for instrument error, are Ž 4080 and : 4300 volts 
(Ref. 12), and Ž 59.9 and • 60.5 hertz (Ref. 13), 
respectively. If digital Maintenance and Testing Equipment 
(M&TE) is used instead of the panel mounted diesel generator 
instrumentation, the instrument error may be reduced, 
increasing the range for the indicated steady state voltage 
and frequency limits.  

SR 3.8.1.16 

As required by Regulatory Guide 1.9 (Ref. 3), 
paragraph 2.2.11, this Surveillance ensures that the manual 
synchronization and load transfer from the DG to the offsite 
source can be made and that the DG can be returned to ready
to-load status when offsite power is restored. It also 
ensures that the auto-start logic is reset to allow the DG 
to reload if a subsequent loss of offsite power occurs. The 
DG is considered to be in ready-to-load status when the DG 
is at rated speed and voltage, in standby operation (running 
unloaded), the output breaker is open and can receive an 
autoclose signal on bus undervoltage, and the load sequence 
timers are reset.  

The Frequency of 18 months is consistent with the 
recommendations of Regulatory Guide 1.9 (Ref. 3), and takes 
into consideration unit conditions required to perform the 
Surveillance.  

This SR is modified by a Note. The reason for the Note is 
that performing the Surveillance would remove a required 
offsite circuit from service, perturb the electrical 
distribution system, and challenge safety systems.  

SR 3.8.1.17 

Demonstration of the test mode override ensures that the DG 
availability under accident conditions will not be 
compromised as the result of testing and the DG will 
automatically reset to ready-to-load operation if a LOCA 
actuation signal (e.g., simulated SIAS) is received during 
operation in the test mode. Ready-to-load operation is 

(continued)
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SURVEILLANCE SR 3.8.1.17 (continued) 
REQUIREMENTS 

defined as the DG running at rated speed and voltage, in 
standby operation (running unloaded) with the DG output 
breaker open. These provisions for automatic switchover are 
required by IEEE-308 (Ref. 12), paragraph 6.2.6(2) and 
Regulatory Guide 1.9 (Ref. 3), paragraph 2.2.13.  

The requirement to automatically energize the emergency 
loads with offsite power is essentially identical to that of 
SR 3.8.1.12. The intent in the requirement associated with 
SR 3.8.1.17.b is to show that the emergency loading was not 
affected by the DG operation in test mode. In lieu of actual 
demonstration of connection and loading of loads, testing 
that adequately shows the capability of the emergency loads 
to perform these functions is acceptable.  

This testing may include any series of sequential, 
overlapping, or total steps so that the entire connection 
and loading sequence is verified.  

The 18 month Frequency is consistent with the 
recommendations of Regulatory Guide 1.9 (Ref. 3); takes into 
consideration unit conditions required to perform the 
Surveillance; and is intended to be consistent with expected 
fuel cycle lengths 

This SR is modified by a Note. The reason for the Note is 
that performing the Surveillance would remove a required 
offsite circuit from service, perturb the electrical 
distribution system, and challenge safety systems.  

SR 3.8.1.18 

Under accident and loss of offsite power conditions 
loads are sequentially connected to the bus by the 
automatic load sequencer. The sequencing logic controls the 
permissive and starting signals to motor breakers to prevent 
overloading of the DGs due to high motor starting currents.  
The 1 second load sequence time tolerance ensures that 
sufficient time exists for the DG to restore frequency and 
voltage prior to applying the next load and that safety 
analysis assumptions regarding ESF equipment time delays are 
not violated. FSAR, Chapter 8 (Ref. 2) provides a summary 
of the automatic loading of ESF buses.  

The Frequency of 18 months is consistent with the 
recommendations of Regulatory Guide 1.9 (Ref. 3), 

(continued)
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SURVEILLANCE SR 3.8.1.18 (continued) 
REQUIREMENTS 

paragraph 2.2.4; takes into consideration unit conditions 
required to perform the Surveillance; and is intended to be 
consistent with expected fuel cycle lengths.  

This SR is modified by a Note. The reason for the Note is 
that performing the Surveillance would remove a required 
offsite circuit from service, perturb the electrical 
distribution system, and challenge safety systems.  

SR 3.8.1.19 

In the event of a DBA coincident with a loss of offsite 
power, the DGs are required to supply the necessary power to 
ESF systems so that the fuel, RCS, and containment design 
limits are not exceeded.  

This Surveillance demonstrates the DG operation, as 
discussed in the Bases for SR 3.8.1.11, during a loss of 
offsite power actuation test signal in conjunction with an 
ESF actuation signal. In lieu of actual demonstration of 
connection and loading of loads, testing that adequately 
shows the capability of the DG system to perform these 
functions is acceptable. This testing may include any 
series of sequential, overlapping, or total steps so that 
the entire connection and loading sequence is verified.  

The Frequency of 18 months takes into consideration unit 
conditions required to perform the Surveillance and is 
intended to be consistent with an expected fuel cycle length 
of 18 months.  

This SR is modified by three Notes. The reason for Note 1 
is to minimize wear and tear on the DGs during testing. For 
the purpose of this testing, the DGs must be started from 
standby conditions, that is, with the engine coolant and oil 
continuously circulated and temperature maintained 
consistent with manufacturer recommendations for DGs. The 
reason for Note 2 is that performing the Surveillance would 
remove a required offsite circuit from service, perturb the 
electrical distribution system, and challenge safety 
systems. Note 3 states that the steady state voltage and 
frequency limits are analyzed values and have not been 
adjusted for instrument accuracy. The analyze values for 
the steady-state diesel generator voltage limits are Ž 4000 
and < 4377.2 volts and the analyzed values for the steady
state diesel generator frequency limits are Ž 59.7 and 
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SURVEILLANCE SR 3.8.1.19 (continued) 
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: 60.7 hertz. The indicated steady state diesel generator 
voltage and frequency limits, using the panel mounted diesel 
generator instrumentation and adjusted for instrument error, 
are 2 4080 and 5 4300 volts (Ref.12), and Ž 59.9 and : 60.5 
hertz (Ref.13), respectively. If digital Maintenance and 
Testing Equipment (M&TE) is used instead of the panel 
mounted diesel generator instrumentation, the instrument 
error may be reduced, increasing the range for the indicated 
steady state voltage and frequency limits 

SR 3.8.1.20 

This Surveillance demonstrates that the DG starting 
independence has not been compromised. Also, this 
Surveillance demonstrates that each engine can proper speed 
within the specified time when the DGs are started 
simultaneously.  

The 10 year Frequency is consistent with the recommendations 
of Regulatory Guide 1.9 (Ref. 3), paragraph 2.3.2.4 and 
Regulatory Guide 1.137 (Ref. 9 

This SR is modified by three Notes. The reason for Note 1 
is to minimize wear on the DG during testing. The reason 
for Note 2 is that during operation with the reactor 
critical, performance of this SR could cause perturbations 
to the EDS that could challenge continued steady state 
operation and, as a result, unit safety systems. Note 3 
states that the steady state voltage and frequency limits 
are analyzed values and have not been adjusted for 
instrument accuracy. The analyzed values for the steady
state diesel generator voltage limits are Ž 4000 and 
• 4377.2 volts and the analyzed values for the steady-state 
diesel generator frequency limits are Ž 59.7 and s 60.7 
hertz. The indicated steady state diesel generator voltage 
and frequency limits, using the panel mounted diesel 
generator instrumentation and adjusted for instrument error, 
are Ž 4080 and : 4300 volts (Ref. 12), and Ž 59.9 and • 60.5 
hertz (Ref. 13), respectively. If digital Maintenance and 
Testing Equipment (M&TE) is used instead of the panel 
mounted diesel generator instrumentation, the instrument 
error may be reduced, increasing the range for the indicated 
steady state voltage and frequency limits.  

(continued)
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Battery Cell Parameters 
B 3.8.6 

BASES 

ACTIONS A.1, A.2, and A.3 (continued) 

Continued operation is only permitted for 31 days before 
battery cell parameters must be restored to within 
Category A and B limits. With the consideration that, while 
battery capacity is degraded, sufficient capacity exists to 
perform the intended function and to allow time to fully 
restore the battery cell parameters to normal limits, this 
time is acceptable prior to declaring the battery 
inoperable.  

B.1 

With one or more batteries with one or more battery cell 
parameters not within the Category C limit for any connected 
cell, sufficient capacity to supply the maximum expected 
load requirement is not assured and the corresponding DC 
electrical power subsystem must be declared inoperable.  
Additionally, other potentially extreme conditions, such as 
not completing any of the Required Actions of Condition A 
within the required Completion Time or average electrolyte 
temperature of representative cells falling below 600 F, are 
also cause for immediately declaring the associated DC 
electrical power subsystem inoperable.  

SURVEILLANCE SR 3.8.6.1 
REQUIREMENTS 

This SR verifies that Category A battery cell parameters are 
consistent with IEEE-450 (Ref. 3), which recommends regular 
battery inspections (at least one per month) including float 
voltage, specific gravity, and electrolyte level of pilot 
cell s.  

SR 3.8.6.2 

The quarterly inspection of level, specific gravity and 
float voltage is consistent with IEEE-450 (Ref. 3). In 
addition, within 7 days of a battery discharge < 105 V or a 
battery overcharge > 150 V, the battery must be demonstrated 
to meet Category B limits. Transients, such as motor 
starting transients, which may momentarily cause battery 

(continued)
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SURVEILLANCE SR 3.8.6.2 (continued) 
REQUIREMENTS 

voltage to drop to • 105 V, do not constitute a battery 
discharge provided the battery terminal voltage and float 
current return to pre-transient values. This inspection is 
also consistent with IEEE-450 (Ref. 3), which recommends 
special inspections following a severe discharge or 
overcharge, to ensure that no significant degradation of the 
battery occurs as a consequence of such discharge or 
overcharge.  

SR 3.8.6.3 

This Surveillance verification that the average temperature 
of representative cells (a 10% representative sample of 
available cells for each battery bank) is Ž 60°F is 
consistent with a recommendation of IEEE-450 (Ref. 3), which 
states that the temperature of electrolytes in 
representative cells should be determined on a quarterly 
basis.  

Lower than normal temperatures act to inhibit or reduce 
battery capacity. This SR ensures that the operating 
temperatures remain within an acceptable operating range.  
This limit is based on vendor recommendations.  

Table 3.8.6-1 

This table delineates the limits on electrolyte level, float 
voltage, and specific gravity for three different 
categories. The meaning of each category is discussed 
below.  

Category A defines the normal parameter limit for each 
designated pilot cell in each battery. The cells selected 
as pilot cells are those whose level, voltage and 
electrolyte specific gravity approximate the state of charge 
of the entire battery.  

The Category A limits specified for electrolyte level are 
based on vendor recommendations and are consistent with the 
guidance in IEEE-450 (Ref. 3), with the extra % inch 
allowance above the high water level indication for 
operating margin to account for temperatures and charge 

(continued)
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SURVEILLANCE Table 3.8.6-1 (continued) 
REQUIREMENTS 

effects. In addition to this allowance, footnote (a) to 
Table 3.8.6-1 permits the electrolyte level to be above the 
specified maximum level during equalizing charge, provided it 
is not overflowing. These limits ensure that the plates 
suffer no physical damage, and that adequate electron 
transfer capability is maintained in the event of transient 
conditions. IEEE-450 (Ref. 3) recommends that electrolyte 
level readings should be made only after the battery has been 
at float charge for at least 72 hours.  

The Category A limit specified for float voltage is Ž 2.13 V 
per cell (low specific gravity cells) or Ž 2.18 V per cell 
(AT&T). This-value is based on the battery vendor 
recommendation which states that prolonged operation of 
cells < 2.13 V (low specific gravity cells) or < 2.18 V 
(AT&T) can reduce the life expectancy of cells.  

The Category A limit specified for specific gravity for each 
pilot cell is Ž 1.200 (low specific gravity cells) or Ž 1.290 
(AT&T) (0.015 [low specific gravity cells] or 0.010 [AT&T] 
below the vendor fully charged nominal specific gravity or a 
battery charging current that had stabilized at a low value).  
This value is characteristic of a charged cell with adequate 
capacity. According to IEEE-450 (Ref. 3), the specific 
gravity readings are based on a temperature of 770F (25 0C).  

The specific gravity readings are corrected for actual 
electrolyte temperature and level. For each 30F (1.670C) 
above 770F (250C), I point (0.001) is added to the reading: 
1 point is subtracted for each 30F below 770F. The specific 
gravity of the electrolyte in a cell increases with a loss of 
water due to electrolysis or evaporation.  

Category B defines the normal parameter limits for each 
connected cell. The term "connected cell" excludes any 
battery cell that may be jumpered out.  

The Category B limits specified for electrolyte level and 
float voltage are the same as those specified for Category A 
and have been discussed above. Footnote (d) to Table 3.8.6-1 
is applicable to Category B float voltage. Footnote (d) 
requires correction for average electrolyte temperature. The 
Category B limit specified for specific gravity for each 
connected cell is Ž 1.195 (low specific gravity cells) or 

S1.280 (AT&T) (0.020 below the vendor fully charged, nominal 
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SURVEILLANCE Table 3.8.6-1 (continued) 
REQUIREMENTS 

specific gravity) with the average of all connected cells 
> 1.205 (low specific gravity cells) or Ž 1.290 (AT&T) (0.010 
below the vendor fully charged, nominal specific gravity).  
These values are based on vendor's recommendations. The 
minimum specific gravity value required for each cell ensures 
that the effects of a highly charged or newly installed cell 
will not mask overall degradation of the battery.  

Category C defines the limit for each connected cell. These 
values, although reduced, provide assurance that sufficient 
capacity exists to perform the intended function and maintain 
a margin of safety. When any battery parameter is outside 
the Category C limit, the assurance of sufficient capacity 
described above no longer exists and the battery must be 
declared inoperable.  

The Category C limit specified for electrolyte level (above 
the top of the plates and not overflowing) ensures that the 
plates suffer no physical damage and maintain adequate 
electron transfer capability. The Category C Allowable Value 
for float voltage is based on vendor recommendations which 
state that a cell voltage of 2.07 V or below (low specific 
gravity cells) or 2.14 V or below (AT&T), under float 
conditions and not caused by elevated temperature of the 
cell, indicates internal cell problems and may require cell 
replacement.  

The Category C limit of average specific gravity Ž 1.195 (low 
specific gravity cells) or Ž 1.280 (AT&T) is based on vendor 
recommendations (0.020 below the vendor recommended fully 
charged, nominal specific gravity). In addition to that 
limit, it is required that the specific gravity for each 
connected cell must be no less than 0.020 below the average 
of all connected cells. This limit ensures that the effect 
of a highly charged or new cell does not mask overall 
degradation of the battery.  

Footnotes (b) and (c) to Table 3.8.6-1 are applicable to 
Category A, B, and C specific gravity. Footnote (b) to 
Table 3.8.6-1 requires specific gravity correction for 
electrolyte level and temperature, with the exception that 
level correction is not required when battery charging 
current is < 2 amps on float charge. This current provides, 
in general, an indication of overall battery condition.  
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