
200 Exelon Way \ 

Constellatione Kennett Square, PA 19348 
www.ConstelatlonEnergy.com 

April 13, 2022 

U.S. Nuclear Regulatory Commission 
Attn: Document Control Desk 
Washington, DC 20555 

Subject: 

Limerick Generating Station, Units 1 and 2 -
Renewed Facility Operating License Nos. NPF-39 and NPF-85· 
NRC Docket Nos. 50-352 and 50-353 

Submittal of Changes to Technical Specifications Bases 

TS 6.8.4.h.d 

In accordance with the requirement of Limerick Generating Station (LGS), Units 1 and 2 
Technical Specification 6.8.4.h.d, Constellation Energy Generation, LLC, hereby submits a 
complete updated copy of the Unit 1 and Unit 2 Technical Specifications Bases, which 

_ includes changes through the date of this letter. 

If you have any questions or require further information, please contact Glenn Stewart at 
610-765-5529. 

Sincerely, 

David P. Helker 
Sr. Manager, Licensing 
Constellation Energy Generation, LLC 

Enclosures: 1) LGS Unit 1 Technical Specifications Bases 
2) LGS Unit 2 Technical Specifications Bases 

cc: USNRC Region I, Regional Administrator (w/o enclosures) 
USNRC Senior Resident Inspector, 'LGS (w/o enclosures) 
USNRC Senior Project Manager, LGS (w/o enclosures) 
Director, Bureau of Radiation Protection - Pennsylvania Department 

of Environmental Protection (w/o enclosures) 



c_·-

LIMERICK GENERATING STATION 
UNIT 2 TECHNICAL SPECIFICATION PAGE REVISION LIST 

Page No. 

Index (Licens~e-Controlled) 

ii 
iii 
iv 
V 

vi 
vii 
viii 
ix 
X 

xi 
xii 
xiii 
xiv 
xv 
xvi 
xvii 
xviii 
xix 
xx 
xxi 
xxii 
xxiii 
xxiv 
XXV 

xxvi 
xxvii 
xxviii 

APPENDIX A 

Section 1.0 Definitions 

1-1 
1-2 
-1-2a 
1-3 
1-4 
1-5 
1-6 
1-7 
1-8 
1-9 
1-10 

LIMERICK - UNIT 2 

Amendment Nos. 

-A-

201 
201' 
201 
201 
201 
201 
201 
201 
205 
201 
201 
201 
201 
201 
201 
201 
201 
201 
205 
201 
201 
201 
201 
201 
201 
201 
201 
201 

218 
190 
214 
216 
218 
216 
192 
192 
148 
34 
112 



LIMERICK GENERATING STATION 
UNIT 2 TECHNICAL SPECIFICATION PAGE REVISION LIST 

Page No. Amendme,nt Nos. 
Section 2.0 Safety Limits and Limiting Safety System Settings 

2-1 
2-2 
2-3 
2-4 
2-4a 

Bases for Section 2.0 

B 2-1 
BZ-2 
B 2-3 
B 2-4 
B 2-5 
B 2-6 
B 2-7 
B2-7a 
B 2-8 
B 2-9 
B 2-10 

199 
Original Issue 
109 
163 
Original Issue 

EC 629259 
EC 629259 
Original Issue 
Original Issue 
Original Issue 
139 
Associated with Amendment 163 
Associated with Amendment 163 
52 
Orig~nal Issue 
139 

Section 3.0 and 4.0 Limiting Conditions for Operation and Surveillance Requirements (J 
3/4 0-1 
3/4 0-1a 
3/4 0-1b 
3/4 0-2 
3/4 0-3 
3/4 1-1 
3/4 1-2 
3/4 1-3 
3/4 1-4 
3/4 1-5 
3/4 1-6 
3/4 1-7 
3/4 1-8 
3/4 1~9 
3/4 1-10 
3/4 1-11 
3/4 1-12 
3/4 1-13 
3/4 1-14 
3/4 1-15 

LIMERICK - UNIT 2 - B .. 

209 
197 
209 
210 
210 
Original Issue 
168 
140 
147 
147 
147 
Original Issue 
132 
105 
147 
132 
Original Issue 
132 
147 
Original Issue 



LIMER,ICK GENERATING STATION 
UNIT 2 TECHNICAL SPECIFICATION PAGE REVISION LIST 

Page No. 
3/4 1-16 
3/4 1-17 
3/4 1-18 
3/4 1-19 
3/4 1-20 
3/4 1-21 
3/4 1-22 
3/42~1 
3/4.2-2 · 
3/4 -2-3 thru 3/4 2-6a 
3/4 2-7 
3/42-8 
3/42-9 
3/4 2-10 
3/4 2-10a thru. 3/4 2-11 
3/4 2-12 
3/4 3-1 
3/4 3-1a 
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 3-Ba 
3/4 3-9 
3/4 3-10 
3/4 3-11 
3/4 3-12 
3/4 3-13 
3/4 3-14 
3/4 3-15 
3/4' 3-16 
3/4 3~17 
3/4 3-18 
3/4 3-19 
3/4 3-20 

· 3/4 3.:21 
3/4 3-22 
3/4 3-23 
3/4 3-24 
3/4 3-25 

LIMERICK - UNIT 2 

Amendment Nos. 

-C-

Original Issue 
Original l~sue 
199 
203 
195 
195 
Original Issue 
147 
4 
Deleted 
48 
48 
147 
4 
Deleted 
147 
203 
147 
1 
52 
161 
163 
139 
163 
1.96 
163 
203 
147 
52 
Original Issue 
Original Issue 
74 
200 
200 
107 
183 -
174 
174 
74 
74 · 
175 
93 
93 



LIMERICK GENERATING STATION 
UNIT 2 TECHNICAL SPECIFICATION PAGE REVISION LIST 

Page No. 
3/4 3-26 
3/4 3-27 
3/4 3-28 
3/4 3-29 
3/4 3-30 
3/4 3-31 
3/4 3-32 
3/4 3-33 
3/4 3-34 
3/4 3-35 
3/4 3-36 
3/4 3-36a 
3/4 3-37 
3/4 3-38 
3/4 3-39 
3/4 3-40 
3/4 3-41 
3/4 3-41 a 
3/4 3-41b 
3/4 3-41 C 
3/4 3-41d 
3/4 3-41e 
3/4 3-42 
3/4 3-43 
3/4 3-44 
3/4 3-45 
3/4 3-46 
3/4 3-47 
3/4 3-48 
3/4 3-49 
3/4 3-50 
3/4 3-51 
3/4 3-52 
3/4 3-53 
3/4 3-54 
3/4 3-55 
3/4 3-56 
3/4 3-57 · 
3/4 3-58 
3/4 3-59 
3/4 3-60 
3/4 3-(>0a 
3/4 3-60b 
3/4 3-61 

LIMERICK - UNIT 2 

Amendment Nos. 
107 

- D -

147 
147 
147 
147 
190 
203 
190 
Original Issue 
190 
203 
120 
Original Issue 
Original Issue 
93 
190 
190 
214 
214 
214 
214 
214 
203 
33 
51 
147 
203 
147 
163 
Original Issue 
Original Issue 
147 
147 
185 
203 
Original Issue 
147 
147 
139 
109 
163' 
139 
3 
147 

(J 



LIMERICK GENERATING STATION 
UNIT 2 TECHNICAL SPECIFICATION PAGE REVISION UST 

Page No. 
3/4 3-62 
3/4 3-63 
3/4 3-64 
3/4 3-65 
3/4 3-.66 
3/4 3-f;,.7 
3/4 3-68 
3/4 3-69 thru 3/4 3-72 
3/4 3-73 
3/4 3-74 thru 3i4 3-75 
3/4 3-76 
3/4 3-77 
3/4 3-78 
3/4 3-79 
3/4 3-80 
3/4 3-81 
3/4 3-82 
3/4 3-83 
3/4 3-84 
'3/4 3-85 
3/4 3-86 
3/4 3-87 
3/4 3-88 
3/4 3-89 
3/4 3-90 
3/4 3-91 
3/4 3-92 
3/4 3-92a thru 3-96 
3/4 3-97 
3/4 3-98 
3/4 3-99 th ru 3/4 3-1 02 
3/4 3-103 
3/4 3-104 
3/4 3-105 
3/4 3-106 
3/4 3-107 
3/4 3~108 
3/4 3-1,09 
3/4 3-110 
3/4 3-111 
3/4 3-112 
;3/4 3-113 
3/4 3-114 
3/4 3-115 

LIMERICK - UNIT 2 

Amendment Nos. 
147 
147 
146 
190 
147 
1~ 
153 
Deleted 
11 
Deleted 
1'47 
Original Issue 
Original Issue 
Original Issue 
47 
Original Issue 
Original Issue 
147 
1.47 
152 
135 
152 
147 
79 
205 
205 
68 
Deleted 
117 
11 
Deleted 
191 
Deleted 
Deleted 
Deleted 
Deleted 
Deleted 
11 
153 
Deleted 
203 
55 
Original Issue 
147 



LIMERICK GENERATING STATION 
UNIT 2 TECHNICAL SPECIFJCATION PAGE REVISION LIST 

Page No. 
3/4 4-1 
3/4 4-1a 
3/4 4-2 
3/4 4-3 
3/4 4-4 
3/4 4-4a 
3/4 4-5 
3/4 4-6 
3/4 4-7 
3/4 4.:S 
3/4 4-8a 
3/44-9 
3/4 4-10 
3/4 4-11 
3/4 4-12 
3/4 4~13 thru 3/4 4-14 
3/4 4-15 
3/4 4-16 
3/4 4-17 
3/4 4-18 
3/4 4-19 
3/4 4-20 
3/4 4-21 
3/4 4-22 
3/4 4-23 
3/4 4-24 
3/4 4-25 
3/4 4-26 
3/4 5-1 
3/4 5-2 
3/4 5-3 
3/4 5-4 
3/4 5-5 
3/4 5-6 
3/4 5-6a 
3/4 5-7 
314 5-8 
3/4 5-9 

LIMERICK ~ UNIT 2 

Amendment Nos. 
163 

- F -

139 
163 
139 
157 
157 
147 
Original Issue 
212 
169 
167 
216 
147 
144 
136 
Deleted 
136 
Original Issue 
147 
215 
215 
215 
130 
147 
203 
160 
178 
178 
153 
203 
203 
178 
147 
190 
214 
214 
190 
190 

0 



LIMERICK GENERATING STATION 
UNIT.2 TECHNICAL SPECIFICATION PAGE'REVIS.ION LIST 

Page No. 
3/4 6-1 
3/46-2 
3/4 6-3 
3/4 6-4 
3/4 6-5 
3/4 6-6 
3/4 6-7 
3/4 6-8 
3/4 6-9 
3/4 6-10 
3/4 6-11 
3/4 6--12 
3/4 6-13 
3/4 6-14 
3/4 6-15 
3/4 6-16 
3/4 6-17 
3/4 6-18 
3/4 6-19 
3/4 6-20 thru 3/4 6-43a 
314 6-44 
3/4 6-45 
3/4 6-46 
3/4 6-47 
3/4 6-48 
3/4 6-49 
3/4 6-50 
3/4 6-51 
'3/4 6-51a 
3/4 p-52 
3/4 6-52a 
3/4 6-53 
3/4 6-54 

· 3/4 6-55 
3/4 6-56 
3/4 6-57 
3/4 6-58 
3/4 6-59 
3/4 7-1 
3/4 7-1 a 
3/4 7-2 
3/4 7-3 

LIMERICK - UNIT 2 

Amendment Nos. 
147 

- G - , 

107 
146 
81 
203 
147 
188 
172 
147 

,153 
147 
Original Issue 
147 
147 
203 
203 
203 
147 
107 
Deleted 
203 
147 
192 
192 
1.47 
153 
190 
153 
153 
190 
147 
147 
86 
147 
147 
135 
147 
213 
203 
203 
147 
203 



LIMERICK GENERATING STATION 
UNIT 2 TECHNICAL SPECIFICATION PAGE REVISION LIST 

Page No. 
3/4 7-4 
3/4 7-5 
3/4 7-6 
3/4 7-6a 
3/4 7-7 
3/4 7-8 
3/4 7-9 
3/4 7-10 
3/4 7-11 
3/4 7-11a 
3/4 7-11b 
3/4 7-12 
3/4 7-13 
3/4 7-14 
3/4 7-=15 
3/4 7-16 
3/4 7-17 
3/4 7-18 
3/4 7-19 
3/4 7-20 thru 3/4 7-32 
3/4 7-33 
3/4 8-1 
3/4 8-1.a 
3/4 8-2 
3/4 8-2a 
3/4 8-3 
3/4 8-4 
3/48-5 
3/4 8-6 
3/4 8-7 
3/4 8-7a 
3/4,8-8 
3/4 8-9 
3/4'8-10 
3/4 8-10a 
3/4 8-11 
3/4 8-12 
3/4 8-13 
3/4 8-14 
3/4 8-14a 
3/4 8-15 

LIMERICK - UNIT 2 

Amendment Nos. 
147 

-H-

147 
190 
190 
205 
149 
203 
147 
197 
184 
Deleted 
184 
Deleted 
Deleted 
Deleted 
Deleted 
147 
172 
68 
Deleted 
203 
203 
203 
203 
203 
150 
150 
147 
147 
147 
150 
150 
190 
203 
203 
147 
147 
126 
126 
190 
Original Issue 

0 



C 

LIMERICK GENERATING STATION 
UNIT 2 TECHNICAL SPECIFICATION PAGE REVISION LIST 

Page No. 
3/4 8-16 
3/4 8-16a 
3/4 8-17 
3/4 8-18 
3/4 8-18a 
3/4 8-19 
3/4 8-20 
3/4 8-21 
3/4 8-22 thru 3/4 8-26 
3/4 8-27 
3/4 8-28 
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 9-7 
3/4 9--8 
3/4 9-9 
3/4 9-10 
3/4 9-11 
3/4 9-12 
3/4 9-13 
3/4 9-14 
3/4 9-15 
3/4 9-16 
3/4 9-17 
3/4 H-18 
3/4 10-1 
3/4 10-2 
3/4 10-3 
3/4 10-4 
3/4 10-5 
3/4 10-6 
3/4 10-7 
3/4 10-8 
3/4 10-9 
3/4 11-1 
3/4 11-2 thru 3/4 11-6 
3/4 11-7 
3/4 11-8 
3/4 11-9 thru 3/4 11-14 

LIMERICK - UNIT 2 

Amendment Nos. 

- I -

Original Issue 
102 
203 
Original Issue 
Original Issue 
190 
190 
153 
Deleted 
170 
147 
112 
147 
147 
147 
147 
Original Issue 
147 
8 
8 
147 
147 
147 
Original Issue 
147 
Original Issue 
147 
178 
178 
147 
Original lss.ue 
147 
147 
147 
147 
Original Issue 
Original Issue 
211 
11 
Deleted 
147 
11 
Deleted 



LIMERICK GENERATING STATION 
UNIT 2 TECHNICAL SPECIFICATION PAGE REVISION LIST 

Page No. 
3/4 11-15 
3/4 11-16 
3/4 11-17 
3/4 11-18 
3/4 11-19 thtu 11-20 
3/4 12-1 
3/4 12-2 thru 12-14 

Bases for Sections 3.0 and 4.0 

B 3/4 0-1 
B 3/4 0-2 
B 3/4 0-3 
B 3/4 0-3a 
B 3/4 0-3a1 
B 3/4 0-3b 
B 3/4 0-3b1 
B 3/4 0-3c 
B 3/4 0-3d 
B 3/4 0-3e 
B 3/4 0-3f 
B 3/4 0-3f1 
B 3/4 0-3f2 
B 3/4 0-3g 
B 3/4 0-3h 
8 3/4 0-4 
B 3/4 0-4a 
B 3/4 0-5 
B 3/4 0-6 
B 3/4 1-1 
B 3/4 1-2 
B 3/4 1-,2a 
8 3/4 1-3 
B 3/4 1-4 
8 3/4 1-5 
8 3/4 2-'1 
8 3/42-2 
8 314 2-3 
B 3/4 2-4 
B 3/42-5 
8 3/4 3-1 
B 3/4 3-1a 
B 3/4 3-1b 
B 3/4 3-1c 

LIMERICK - UNIT 2 

Amendment Nos. 
191 

- J -

191 
11 
11 
Deleted 
11 
Deleted 

Associated with Amendment 209 
AR 4297186 
Associated with Amendment 189 
Associated with Amendment 189 
Associated with Amendment 189 
Associated with Amendment 189 
Associated with Amendment 189 
Associated with Amendment 181 
Associated with Amendment 181 
Associated with Amendment 197 
Associated with Amendment 209 
Associated with Amendment 209 
Associated with Amendment 209 
Associated with Amendment 197 
Associated with Amendment 197 
Associated with Amendment 189 
Associated with Amendment 189 
132 
Associated with Amendment 210 
Associated with Amendment 168 
131 
140 
147 
Associated with Amendment 195 
ECR LG 14-00055 
48 
48 
14 
Associated with Amendment 199 
48 
Associated with Amendment 218 
Associated with Amendment 196 
Associated with Amendment 203 
Associated with Amendment 196 



C 

LIMERICK GENERATING STATION 
UNIT 2 TECHNICAL SPECIFICATION PAGE REVISION LIST 

Page No. 
B 3/4 3-1d 
B 3/4 3-1e 
B 3/43-1f 
B 3/4 3-2 
B 3/4 3-2a 
B 3/4 3-2b 
B 3/4 3-2c 
B 3/4 3-2d 
B 3/4 3-3 
B 3/4 3-3a 
B 3/4 3-4 
B 3/4 3-5 
B 3/4 3-5a 
B 3/4 3-6 
B 3/4 3-7 
B 3/4 3-8 
B3/43-9 
B 3/4 4-1 
B 3/4 4-2 
B 3/4 4-3 
B 3/4 4-3a 
B 3/4 4-3b 
B 3/4 4-3c 
B 3/4 4-3d 
B 3/4 4-3e 
B 3/4 4-4 
B 3/44-5 
83/4~ 
B 3/4 4-6a 
B 3/44-7 
B 3/4 4-8 
B 3/4 5-1 
B 3/4 5-2 
B 3/4 5-3 
B 3/4 5-3a 
B 3/4 5-3b 
B 3/4 5-3c 
B 3/4 5-3d 
B 3/4 5-3e 
B 3/4 5-3f 
B 3/4 5-4 
B 3/4 6-1 
B 3/4 6-1a 
B 3/4 6-2 

LIMERICK - UNIT 2 

Amendment Nos. 

- K-

Associated with Amendment 196 
. Associated with Amendment 196 

Associated with Amendment 196 
Associated with Amendment 218 
Associated with Amendment 218 
Associated with Amendment 214 
Associated with Amendment 214 
Associated with Amendment 218 
Associated with Amendment 190 
Associated with Amendment 163 
Associated with Amendment 218 
Associated with Amendment 218 
Associated with Amendment 218 
Associated with Amendment 205 
Associated with Amendment 218 
Original Issue 
109 
Associated with_ Amendment 199 
Associated with Amendment 157 
Associated with Amendment 169 
Associated with Amendment 169 
Associated with Amendment 169 
Associated with Amendment 167 
Associated with Amendment 218 
Associated with Amendment 216 
132 
Associated with Amendment 215 
Associated with Amendment 160 
Associated with Amendment 178 
Associated with Amendment 215 
Associated with Amendment 215 
Associated with Amendment 190 
AR 4349641 
Associated with Amendment 203 
Associated with Amendment 214 
Associated with Amendment 190 
Associated with Amendment 190 
Associated with Amendment 214 
Associated with Amendment 214 
Associated with Amendment 214 
Associated with Amendment 190 
AR4254803 
AR4254803 
147 



LIMERICK GENERATING STATION 
UNIT 2 TECHNICAL SPECIFICATION PAGE REVISION LIST 

Page No. 
B 3/46-3 
B 3/4 6-3a 
B 3/4 6-3b 
B 3/4 6-4 
B 3/4 6-4a 
B 3/4 6-5 
B 3/4 6-5a 
B 3/4 6-6 
B 3/46-7 
B 3/4 7-1 
B 3/4 7-1a 
B 3/4 7-1b 
B 3/4 7-1c 
B 3/4 7-1d 
B 3/4 7-2 
B 3/4 7-3 
B 3/4 7-3a 
B 3/4 7-4 
B 3/4 7-5 
B 3/4 8-1 
B 3/4 8-1a 
B 3/4 8-1b 
B 3/4 8-1c 
B 3/4 8-1d 
B 3/4 8-1e 
B 3/4 8-2 
B 3/4 8-2a 
B 3/4 8-2b 
B 3/4 8-3 
B 3/4 9-1 
B 3/4 9-2 
B 3/4 9-2a 
B 3/4 9-3 
B 3/4 10-1 
B 3/4 10-2 
B 3/4 11-1 
B 3/4 11-2 
B 3/4 11-3 
B3/411-4 

. B 3/4 11-5 
B 3/4 12-1 
B 3/4 12-2 

LIMERICK - UNIT 2 

Amendment Nos. 

- L-

Associated with Amendment 178 
Associated with Amendment 178 
Associated with Amendment 178 
147 
Associated with Amendment 203 
Associated with Amendment 190 
Associated with Amendment 192 
86 
Associated with Amendment 213 
Associated with Amendment 203 
149 
149 
AR 4408385 
Associated with Amendment 178 
Associated with Amendment 197 
Associated with Amendment 197 
Original Issue 
68 
16 
ECR 05-00297 
ECR 09-00284 
ECR 09-00284 
150 
Associated with Amendment 203 
ECR 09-00284 
147 
147 
126 
Associated with Amendment 170 
Associated with Amendment 218 
ECR 06-00391 
Associated with Amendment 178 
Associated with Amendment 178 
Original Issue 
Associated with Amendment 211 
11 
Associated with Amendment 148 
11 
191 
11 
11 
Deleted 



G 
i _ _j 

J 
J ) 
-"'---/ 

LIMERICK GENERATING STATION 
UNIT 2 TECHNICAL SPECIFICATION PAGE REVISION LIST 

Page No. 
Section 5.0 Design Features 

5-1 
5-2 
5-3 
5-4 
5-5 
5-6 
5-7 
5-8 
5-9 

Section 6.0 Administrative Controls 

6-1 
6-2 
6-3 
6-4 
6-5 
6-6 
6-7 
6-8 
6-9 
6-10 
6-11 
6-12 
6-12a. 
6-13 
6-14 
6-14a 
6-14b 
6-14c 
6-14d 
6-14e 
6-14f 
6-15 
6-16. 
6-17 
6-18 
6--1 Sa 
6-19 
6-20 
6-20a 
6-21 
6-21a 
6-22 
6-23 
6-24 

LIMERICK - UNIT 2 

Amendment Nos. 

-M-

11 
Original Issue 
Original Issue 
Original Issue 
Original Issue 
11 
Original Issue 
51 
Original Issue 

60 
159 
159 
2 
60 
217 
138 
138 
138 
138 
60 
138 
138 
138 
129 
158 
11 
204 
184 
203 
203 
172 
172 
100 
215 
199 
138 
208 
208 
208 
208 
149 
181 
181 



( 

BASES 

FOR 

SECTION 2.0 

SAFETY LIMITS 

AND 

LIMITING SAFETY SYSTEM smINGS 

AUS 2 5 1989 



NOTE -
The BASES contained in succeeding pages suramarize 
the reasons for the Specifications in Section 2.0, 
but in accordance with 10 CFR 50.36 are not part of 
these Technical Specificati~ns. 

AU6 2 5 1999 



( 

( 

2.1 SAFETY LIMITS 
BASES 

2.0 INTRODUCTION 
The fuel cladding, reactor pressure vessel and primary system piping are the 

principle barriers to the release of radioactive materials to the environs. 
Safety Limits are established to protect the integrity of these barriers during 
normal plant operations and anticipated transients. The Tech Spec Safety Limit is 
set generically on a fuel product Minimum Critical Power Ratio (MCPR) correlation 
basis as the MCPR which corresponds to a 95% probability at a 95% confidence level 
that transition boiling will not occur, referred to as SLMCPR(95/95). The fuel 
cl~dding integrity Safety Limit is set such that no significant fuel damage is 
calculated to occur if the limit is not violated. Because fuel damage is not 
directly observable, a step-back approach is used to establish a Safety Limit such 
that the MCPR is not less than the limit specified in Specification 2.1.2 MCPR 
greater than the specified limit represents a conservative margin relative to the 

. conditions required to maintain fuel cladding integrity. The fuel cladding is one 
of the phys1ca1 barriers which separate the radioactive materials from the 
environs. The integrity of this cladding barrier is related to its relative 
freedom from perforations or cracking. Although some corrosion or use related 
cracking may occur during the life of the cladding, fission product migration from 
this source is incrementally cumulative and continuously measurable. Fuel 
cladding perforations, however, can result from thermal stresses which occur from 
reactor operation significantly above design conditions and the Limiting Safety 
System Settings. While fission product migration from cladding perforation is 
just as measurable as that from use related cracking, the thermally caused 
cladding perforations signal a threshold beyond which sti 11 gr.eater therma-1 
stresses may cause gross rather than incremental cladding det~rioration. 
Therefore, the fuel cladding Safety Limit is defined with a margin to the 
conditions which would produce onset of transition boiling, MCPR of 1.0. These 
conditions represent a significant departure from the condition intended by design 
for planned operation. This is accomplished by having a Safety Limit Minimum 
Critical Power Ratio (SLMCPR) design basis, referred to as SLMCPR(95/95}, which 
corresponds to a 95% probability at a 95% confidences level (the 95/95 MCPR 
criterion) that transition boiling will not occur. 

2,1,1 THERMAL POWER, Low Pressure or Low Flow 

The use of the (GEXL) correlation is not valid for all critical power 
calculations at pressures below 700 psia for GNF2 [Ref. 2] and 600 psia for GNF3 
[Ref. 3] or core flows less than 10% of rated flow. Therefore, the fuel cladding 
integrity Safety Limit is established by other means. This is done by 
establishing a limiting condition on core THERMAL POWER with the following basis. 
Since the pressure drop in the bypass region is essentially all elevation head, 

the core pressure drop at low power and flows will always be greater than 4.5 psi. 
An~lyses show that with a bundle flow of 28 x 103 lb/hr, bundle pressure drop is 

nearly independent of bundle power and has a value of 3.5 psi. Thus, the bundle 
flow with a 4.5 psi driving head will be greater than 28 x 103 lb/hr. Full scale 
ATLAS test data taken at pressures from 14.7 psia to 800 psia indicate that the 
fuel assembly critical power at this flow is approximately 3.35 MWt. With the 
design peaking factors, this corresponds to a THERMAL POWER of more than 50% of 
RATED THERMAL POWER. Thus, a THERMAL POWER limit of 25% of RATED THERMAL POWER 
for reactor pressure below 700 psia is conservative. 
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SAFETY LIMITS 

2 .1. 2 THERMAL POWER. Hi ah Pressure and Hi ah El ow 

Th.e fuel clado1rig 1ntegr1ty Safety Lim1t 1s set such that no fuel damag.e 
1s calculated to occur if the 11m1t is not v1olated. S1nce the parameters 
~h1ch result 1n fuel damage are not directly observable dur1ng reactor operat1on, 
the thermal a.nd hydraulic cond1t1ons resulting in a departure from nucleate 
boil1.ng have been used to mark the beginning of the reg1on where fuel damage 
could occur. Although it is recognized that a departure from nucleate boiling 
.would not necess.arily result in damage to BWR. fuel rods, the critical power at 
which bo111ng trans1t1on is calculated to occur has been adopted ~s a conven1ent 
11m1t. The Technical Spec1ficat1on Safety Li.mit value is depenoent on the fuel 
product line and the corresponding MCPR correlation, which 1S cycle independent. 
The value is based on the Cr1t1cal Power Rat1o (CPR) data stat1stics and a 95% 
probability with 95% confidence that rods are not suscepiible to boiling 
trans1t1on, referred to as MCPR(95/95). 

The Safety L1m1t 1s based on ~NF2 and/or GNF3 fuel. For cores with a single 
fuel product 11ne, -the SLMCPR(95/95) 1s the MCPR(95/95) for_the fuel type. For 
cores loaded with a mix of applicable fuel typ'es, the SLMCPR(95/95) is based on 
the largest (1.e., most limiting) of the MCPR values for the fuel product lines 
that are fresh or once-burnt at the start of the cycle. 

Reference: 

1, ~General Electric Standard Applicijtion for Reactor Fuel,~ NEDE-24011-P-A 
(latest approved revi~ion). · 

2. "GEXLl7 Correlation for GNF2 Fuel," NEDC-33292P Rev .. 3, Apr11 2009 
3. "GEXL21 Correlation for GNF3 Fuel," NEDC-33880P Rev. 1,, November 2017 
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SAFETY LIMITS 

BASES 

2. 1 •. 3 REACTOR COOLANT SYSTEM PRESSURE 

The Safety Linit for the reactor coolant system pressure has been 
selected such that it is at a pressure below which it can be shown that the 
integrity of the system is not endangered. The reactor pressure vessel fs 
designed to Section III of the ASME Boiler and Pressure Vessel Code 1968 
Edi.tion, including Addenda through S1.11111er 1969, which permits a 118.Xi ■ua pres
sure transient of ll0%, 1375 psig, of design pressure 1250 psig. The Safety 
Limit of 1325 psig, as measured by the reactor vessel steam dome pressure 
indicator, is equivalent to 1375 psig at the lowest elevation of tha reactor 
coolant system. The reactor coolant systelll is designed to the ASME Boi'ler 
and Pressure Vessel Code, 19n Edition, including Addenda tnrpugb S1.m11er 1977 
for the reactor recirculation piping, which permits a maximum p~essure transient 
of 110%, 1375 psig of design pressure, 1250 psig for suction pip:tng and 1500 
psig for dis,charge piping. The pressure Safety Liliit is :selected to be the 
lowest transient overpressure allowed by the ASME Boiler and-Pressure Vessel Code 
Section III, Class I. 

2.1.4 REACTOR VESSEL WATER LEVEL 
.. 

With fuel in the.reactor vessel during periods when the reactor is 
shutdown, ·consideration 111:1st be given to water level requi re11ents due to the 
effect of decay heat. If the water level should drop below the top of the 
active irradiated fuel during this period, the ability to remove· decay heat is 
reduced. This reduction in cooling capability could lead to elevated cladding 
temperatures and clad perforation in the·event that the water leve.l became less 
than two-thirds of the core height. The Safety Limit has been established at 
the top of the active irradiated fuel to provide t point which can be RlOnitored 
and also provide adequate margin for effective action. . . 
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2.2 LIMITING SAFETY SYSTEM SETTINGS 

2 .2. 1 REACTOR PROTECTION SYSTEM INSTRUMENTATION SETPOINTS 

The Reactor Protection System instrumentation setpoints specified in 
Table 2.2.1-1 are the values at which the reactor trips are set for each para
meter. The Trip Setpoints have been selected to ensure that the reactor core 
and reactor coolant system are prevented from exceeding their Safety Limits 
during normal operation and design basis anticipated operational occurrences 
and to assist in mitigating the consequences of accidents. Operation with a 
trip set less conservative than its Trip Setpoint but within its specified 
Allowable Value is acceptable on the basis that the difference between each 
Trip Setpoint and the Allowable Value is equal to or less than the drift 
allowance assumed for each trip in the safety analyses. 

1. Intermediate R~nge Monitor. Neutron Flux - High 

The IRM system consists of 8 chambers, 4 in each of the reactor trip 
s,ystems. The IRM is a 5 decade 10 range instrument. The trip setpoint of 
divisions of scale is active in each of the 10 ranges. Thus as the IRM is 
ranged up to accomodate the increase in power level, the trip setpoint is 
also ranged up. The IRM instruments provide for overlap with both the APRM 
and SRM systems. 

120 

The most significant source of reactivity changes during the power 
increase is due to control rod withdrawal. In order to ensure that the IRM 
provides the required protection, a range of rod w1thdraw?l accidents have 
been analyzed. The results of these analyses are in Section 15.4 of the 
FSAR. The most severe case involves an initial condition in which THERMAL 
POWER is at approximately 1% of RATED THERMAL POWER. Additional conservatism 
was taken in this analysis by assuming the IRM'channel closest to the control 
rod bein~ withdrawn is bypassed. The results of this analysis show that the 
reactor TS shutdown and pe·ak power is limited to 21% of RATED THERMAL POWER 
with the peak fuel enthalpy well below the fuel failure threshold of 170 cal/gm. 
Based on this analysis, the !RM provides protection against local control rod 
errors and continuous withdrawal of control rods in sequence and provides backup 
protection for the APRM. 

2. Average Power Range Monitor 

The APRM system is divided into four APRM channels and four 2-0ut-Of-4 Voter 
channels. The four voter channels are divided into two groups of two each, with 
each group of two providing inputs to one RPS trip system. All four voters will 
trip (full scram) when any two unbypassed APRM channels exceed their trip 
setpoints. 

APRM trip Functions 2.a, 2.b, 2.c, and 2.d are voted independently from 
OPRM Upscale Function 2.f. Therefore, any Function 2.a, 2.b, 2.c, or 2.d trip 
from any two unbypassed APRM channels wi 11 result in a full trip in each of the 
four voter channels. Similarly, a Function 2.f trip from any two unbypassed APRM 
channels will result in a full trip from each of the four voter channels. 

For operation at low pressure and low flow during STARTUP, the APRM Neutron 
Flux-Upscale (Setdown) scram setting of 15% of RATED THERMAL POWER provides adequate 
thermal margin between the setpoint and the Safety Limits. The margin accoITTTiodates 
the anticipated maneuvers associated with power plant startup. Effects of increasing 
pressure at zero or low void content are minor and cold water from sources available 
during startup is not·much colder than that already in the system. Tempera-
ture coefficients are small and control rod patterns are constrained by the 
RWM. Of all the possible sources of reactivity input, uniform control rod 
withdrawal is the most probable cause of significant power increase. ~__) 

LIMERICK - UNIT 2 B 2-6 Amendment No. m, 139 



( 

LIMITING SAFETY SYSTEM SETTINGS 

REACTOR PROTECTION SYSTEM INSTRUMENTATION SETPOINTS (Continued) 

Average Power Range Monitor (Continued) 

Because. the flux distribution associated with uniform rod withdrawals does not 
involve high local peaks and because several rods must be moved to change power 
by a significant amount~ the rate of power rise is very slow. Generally the 
heat flux is in near equilibrium with the fission rate. In an assumed uniform 
rod withdrawal approach to the trip level, the rate of power rise is not more 
than 5% of RA1ED THERMAL POWER per minute and the APRM system would be more 
than adequate to assure shutdown before the power could exceed the Safety Limit. 
The 15% Neutron Flux - Upscale (Setdown) trip remains active until the mode 
switch is placed in the Run position. 

The APRM trip system is calibrated using .heat balance data taken during 
steady state conditions. Fission chambers provide the basic input to the 
system and therefore the monitors respond directly and quickly to changes due 
to transient operation for the case of the Neutron Flux - Upscale setpoint; i.e., 
for a power increase, the THERMAL POWER of the fuel will be less than that 
indicated by the neutron flux due to the time const~nts of the heat transfer 
associated with the fuel. For the Simulated Thermal Power - Upscale setpoint, 
a time. constant of 6 ± 0.6 seconds is introduced into the flow-biased APRM in 
order to simulate the fuel thermal transient characteristics. A more conservative 
maximum value is used for the flow-biased setpoint as shown in Table 2.2.1-1. 

A reduced Trip Set point and Allowable Value is provided for the Simulated 
Thermal Power - Upscale Function, applicable when the plant is operating in Single 
Loop Operation (SLO) per LCO 3.4.1.1. In SLO, the drive flow values (W) used in 
the Trip Setpoint and Allowable Value equations is reduced by 7.6%. The 7.6% value 
is established to conservatively bound the inaccuracy created in the core 
flow/drive flow correlation due to back flow in the jet pumps associated with the 
inactive recirculation loop. The Trip Setpoint and Allowable Value thus maintain 
thermal margins essentially ·unchanged from those for two-loop operation. The Trip 
Setpoint and Allowable Value equations for single loop operation are only valid for 
flows down to W = 7.6%. The Trip Setpoint and Allowable Value do not go below 
61.5% and 62.0% RATED THERMAL POWER, respectively. This is acceptable because back 
flow in the inactive recirculation loop is only an issue with drive flows of 
approximately 40% or greater (Reference 1). 

The APRM setpoints were selected to provide adequate margin for the Safety 
Limits and yet allow operating margin that reduces the possibility of unneces
sary shutdown. 

The APRM char:mels also include an Oscillation Power Range Monitor (OPRM) 
Upscale Function. The OPRM Upscale Function provides compliance with GDC 10 and 
GDC 12, thereby providing protection from exceeding the fuel MCPR Safety Limit due 
to anticipated thermal-hydraulic power oscillations. The OPRM Upscale Function 
receives input signals from the local power range monitors (LPRMs) within the 
reactor core, which are combined into "cellsn for evaluation by the OPRM 
algorithms. 

References 2, 3 and 4 describe three algorithms for detecting thermal
hydraulic i nstab11 ity related neutron flux osci 11 at ions: the period based 
detection algorithm, the amplitude based algorithm, and the growth rate algorithm. 
All three are implemented in the OPRM Upscale Function, but the safety .analysis 
takes credit only for the period based detection algorithm. The remaining 
algorithms provide defense in depth and additional protecfion against unanticipated 
oscillations. ·OPRM Upscale Function OPERABILITY for Technical Specification 
purposes is based only on the period based detection algorithm. 
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LIMITING SAFETY SYSTEM SETTINGS 

REACTOR PROTECTION SYSTEM INSTRUMENTATION SETPOINTS (Continued) 

Ayerage Power Range Monitor (Continued) 

The OPRM Upscale trip output shall be automatically enabled (not bypassed) 
when APRM Simulated Thermal Power is~ 29.5% and recirculation drive flow is 
< 60% as indicated by APRM measured recirculation drive flow. (NOTE: 60% 
recirculation drive flow is the recirculation drive flow that corresponds to 60% 
of rated core flow. Refer to TS Bases 3/4.3.1 for further discussion concerning 
the recirculation drive flow/core flow relationship.) This is the operating 
region where actual thermal~hydraulic instability and related neutron flux 
oscillations may occur. See Reference 5 for additional discussion of OPRM 
Upscale trip enable region limits. These setpoints, which are sometimes referred 
to as the "auto-bypass" setpoints, establish the boundaries of the OPRM Upscale 
trip enabled region. The APRM Simulated Thermal Power auto-enable setpoint has 
1% deadband while the drive flow setpoint has a 2% deadband. The deadband for 
these setpoints is established so that it increases the enabled region. 

An OPRM Upscale trip is issued from an APRM channel when the period based 
detection algorithm in that channel detects oscillatory changes in the neutron 
flux, indicated by the combined signals of the LPRM detectors in a cell, with 
period confirmations and relative cell amplitude exceeding specified setpoints. 
One or more cells in a channel exceeding the trip conditions will result in a 
channel trip. An OPRM Upscale trip is also issued from the channel if either the 
growth rate or amplitude based algorithms detect oscillatory changes in the 
neutron flux for one or more cells in that channel.· 

There are four "sets" of OPRM related set points or adjustment parameters: , 
a) OPRM trip auto-enable setpoints for APRM Simulated Thermal Power (29.5%) and ( ) 
recirculation drive flo.w (60%); b) period based detection algorithm (PBDA) 
coAfirmation count and amplitude setpoints; c) period based detection algorithm 
tuning parameters; and d) growth rate algorithm (GRA) and amplitude based 
algorithm CABA) setpoints. 

The first set, the OPRM auto-en-able region setpoi nts, are treated as 
nominal setpoints with no additional margins added as discussed in Reference 5. 
The settings, 29.5% APRM Simulated Thermal Power and 60% recirculation drive flow, 
are defined (limit values) in a note to Table 2.2.1-1. The second set, the OPRM 
PBDA trip setpoints, are established in accordance with methodologies defined in 
Reference 4, and are documented in the COLR. There are no allowable values for 
these setpoints. The third set, the OPRM PBDA "tuning" parameters, are 
established or adjusted in accordance with ~nd controlled by station procedures. 
The fourth set, the GRA and ABA setpoints, ~n accordance with References 2 and 3, 
are established as nominal values only, and controlled by station procedures. 

3. Reactor Vessel Steam Dome Pressure-High 

High pressure in the nuclear system could cause a rupture to the nuclear 
system process barrier resulting in the rel ease of fission products. .A pressure 
increase while operating will also tend to increase the power of the reactor by 
compressing voids thus adding reactivity. The trip will quickly reduce the 
neutron flux, counteracting the pressure increase. The trip setting is slightly 
higher than the operating pressure to permit normal operation without spurious 
trips. The setting provides for a wide margin to the maximum allowable design 
pressure and takes into account the location of the pressure measurement compared 
to the highest pressure that occurs in the system during a transient. This trip 
setpoint is effective at low power/flow conditions when the turbine stop valve 
and control fast closure trips are bypassed. For a turbine trip or load rejection '1 
under these conditions, the transient analysis indicated an adequate margin to \~ 
the thermal hydraulic limit. 
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LIMITING SAFITY SYSTEM SITTINGS 
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REACTOR PRQTECTIQN SYSTEM INSTRl,fM£NTATIQN SEJPQINTS (Continued) 

4. Reactor Vessel water Level-Low 
The reactor vessel water level trip setpoint has been ·used in transient 

analyses dealing with coolant inventory decrease. The scram setting was chosen 
far enough below the nonNl operating level to avoid spurious trips _but high 
enough above the fuel to assure that there is adequate protection for the fuel 
and pressure limits. 

s. Main steam Line Isc;,Jat1on Valve-Closure 
The matn steam Hne isolation valve -closure trtp was provided to 11m1t 

the ,amount of fission product releise for certain postulated events,. The MSIVs 
are closed automatically froll me,sured ~~ameters ,such as high steu flow, low 
reactor water level, ,high steui tunnel erature, and low ,steam line pressure. 
The MSIVs closure scru antic:lpates the pressure, and flux transients which 
could follow HSIV closure and thereby protects reactor vessel pressure 
and fue1 thermal/hydraulic Safety Li■its. 

6. 

7. 

DELETED 

DryweJ1 Pressure-High 
High p,ressure in the drywall could indicate ,a break in the pri111ry pressure 

boundary systems or a loss of drywall coo.ling. The reactor is tripped in order 
to m1.n1m1ze th,e possibility of fuel damage and reduce the amount of energy being 
added to the coolant and to the primary containment. The trip setting was 
selected as 1ow as possible wit_hout causing spurious trips. 
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LIMITING SAFETY SYSTEM SETTING 

BASES 

REACTOR PROTECTION SYSTEM INSTRUMENTATION SETPOINTS (Continued) 

8. Scram Discharge Volume Water Level-High 

The scram discharge volume receives the water displaced by the notion of 
the control rod drive pistons during a reactor scrUI. Should this volURte fill 
up to a point where there is insufficient volume to accept the displaced water 
at pressures below 65 psig, control rod insertion would be hindered. The reactor 
is therefore tripped when the water level has reached a point high enough to 
indicate that it is indeed filling up, but the volt1ne is still great enough to 
,ccoanodate the water from the 110ve111ent of the rods at pressures below 65 psig 
when they are tripped. The trip setpoint for each scram ·discharge volll118 is 
equivalent to a contained volume of 25.58 gallons of water. 

9. Turbine Stop Valve-Closure 

The turbine stop valve closure trip anticipates the pressure, neutron 
flux, and heat flux increases that would result from closure of the stop 
valves. With a trip setting of 5% of valve closure from full open, the 
resultant increase in heat flux is such that adequate thermal 111argins are 
maintained during the WO!st design basis transient. 

. . 
10. Turbine Control Valve Fast Closure, Trip Oil P·ressure-Low 

The turbine control valve fast closure trip anticipates the pressure, neutron 
flux, and heat flux increase that could result from fast closure of the turbine 
control valves due to load rejection with or without coincident failure of the 
turbine bypass valves. The Reactor Protection System initiates a trip when fast 
closure of the control valves is initiated by the fast acting solenoid valves and 
in less than 30 milliseconds after the start of control.valve fast closure. This 
is achieved by the action of the fast acting solenoid valves in rapidly reducing 
hydraulic trip oil pressure at the main turbine control valve actuator disc dump 
valves. This loss of pressure is sensed by pressure switches whose contacts form 
the one-out-of-two-twice logic input to the Reactor Protection System. This trip 
setting, a faster closure time, and a different valve characteristic from that of 
the turbine stop valve, combine to produce transients which are very similar to 
that for the stop valve.· Relevant transient analyses are discussed in Section 
15.2.2 of the Final Safety Analysis ~eport. 

11. Reactor Mode Switch Shutdown Position 

The reactor mode switch Shutdown position is a redundant channel to the 
automatic protective instrU11entation channels and provides additional manual 
reactor trip capability. 

12. Manual Scram 
The Manual Scram is a redundant channel to the aut011atic protective 

instrU111entation channels and provides manual reactor trip capability. 
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UM IT ING SAFETY SYSTEM SETTING 

REACTOR PROTECTION SYSTEM INSTRUMENTATION SETP0INTS (Continued) 

REFERENCES: 
1. NEDC-31300, "Single-Loop Operation Analysis for Limerick Generating 

Station, Unit 1," August 1986. 

2. NED0-31960-A, "BWR Owners' Group Long-Term Stability Solutions 
Licensing Methodology," November 1995. 

3. NEDO-31960-A, Supplement 1, "BWR 0wners'·Group Long-Term Stability 
Solutions Licensing Methodology,u November 1995. 

4. NED0-32465-A, "Reactor Stability Detect and Suppress Solutions 
Licensing Basis Methodology for Reload Applications," August 1996. 

5. BWROG Letter 96113, K. P. Donovan (BWROG) to L. E. Phillips (NRC), 
"Guidelines for Stability Option III 'Enable Region' (TAC M92882)," 
September 17, 1996. 

LIMERICK - UNIT 2 B 2-10 Amendment No. 139 I 

( ) 

\ \j 



I , 
\ 

\ 

BASES FOR 

SECTIONS 3.0 AND 4.0 

LIMITING CONDITIONS FOR OPERATION 

ANO 

SURVEILLANCE REQUIREMENTS 

• 

AUG 2 5 1989 



• 

NOTE 

The BASES contained in succeeding pages summarize 
the reasons for the Specifications in Sections 3.0 
and 4.0, but in accordance with 10 CFR 50.36 are 
not part of these Technical Specifications. 

( 

AUG 2 5 1989 



3/4.0 APPLICABILITY 

Specifications 3,0,1 through 3,0,9 establish the general requirements 
applicable to Limiting Conditions for Operation. These requirements are based 
on the requirements for Limiting Conditions for Operation stated in the Code 
of Federal Regul~tions, 10 CFR 50.36(c)(2): · 

"Limiting Conditions for operation are the lowest functional capability 
or performance levels of equipment required for safe operation of the 
facility. When a limiting condition for operation of a nuclear reactor 
is not met, the licensee shall shut down the reactor or follow any 
remedial action permitted by the technical specification until the 
condition can be met." 

Specification 3,0,1 establishes the Applicability statement within each 
individual specification as the .requirement for when (i.e., in wbich 
OPERATIONAL CONDITIONS or other specified conditions) _conformance to the 
Limiting Conditions for Operation is required for safe operatioh of the 
facility. The ACTION requirements establish those remedia1 measures that must 
be taken within specified time limits when the require~ents of a Limiting 
Condition for Operation are not met. The ACTIONS for not meeting a single LCO 
adequately manage any increase in plant risk, provided any unusual external 
conditions (eM,g., severe weather, offsite power instability) are considered. 
In addition, the i~creased risk associated with simultaneous removal of 
multiple Structures, systems, trains or components from service is assessed and 
managed in accordance with 10 CFR 50.65(a)(4). 

. . . 
There are two basic types of ACTION requirements. The first specifies the 
remedial measures that permit continued operation of the facility which is not 
further restricted by the time limits of the ACTION requirements. In this. 
case, conformance to the ACTION requirements provides an acceptable level of 
safety for unlimited continued operation as long as the ACTION requirements 
continue to be met. The second type of ACTION requirement specifies a time 
limit in which conformance to the conditions of the Limiting Condition-for 
Operation must be met. This time limit is the allowable outage time to 
restore an inoperable system or component to OPE RAB LE- status or for restoring 
parameters within specified limits. If these actions are not completed within 
the allowable outage time limits, a shutdown is required to place the facility. 
in an OPERATIONAL CONDITION or other specified condition in which the 
sp~cificat1on no longer·applies. 

The specified time limits of the ACTION requirements are applicable from the 
point of time it is identified that a Limiting Condition for Operation is not 
met. The time limits of the ACTIG~ requirements are also applicable when a 
system or component is removed froril'½ervi ce for suryei l lance testing or · 
investigation of operational problems. Individual specifications may include 
a specified time limit for the completion of a Surveillance Requirement when 
equ,pment is removed from service. In this case, the allowable outage time 
limits of the ACTION requirements are applicable when this limit expires if 
the surveillance has not been completed. When a shutdown is required to 
comply with ACTION requirements, the pl ant may have entered an OPERATIONAL 
CONDITION in which a new specification becomes applicable. In this case, the 
time limits of the ACTION requirements would apply from the point in time that 

·the new specification becomes applicable if the requirements of the Limiting 
Condition for Operation are not met. 
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3/4.0 APPLICABILITY 

Specification 3.0.2 establishes that noncompliance with a·specification exists 
when the requirements of the Limiting Condition for Operation are not met and 
the associ a,ted ACTION requirements have not been implemented within the 
specified time interval, unless otherwise specified. The purpose of this 
specification is to clarify that (1) implementation of the ACTION requirements 
within the specified time interval co·nstitutes cempliance with a specification 
and (2) completion of the remedial measures of the ACTION requirements is not 
required when_compliance with a Limiting Condition of Operation is restored 
within the time interval specified in the associated ACTION requirements. 

Specification 3.0.3 establishes the shutdown ACTION requirements that must be 
implemented when a Limiting Condition for Operation is not met and the 
condition is not specifically addressed by the·associated ACTION requirements. 
The purpose of this specification is to delineate the time limits for placing 
the unit in a safe shutdown CONDITION when ·plant operation cannot be maintained 
within the limits for safe operation defined by the Limiting Conditions for 
Operation and its ACTION requirements. Planned entry into LCD 3.0.3 should be 
avoided. If it is not practilcable to avoid planned entry into LCD 3.0.3, plant 
risk should be assessed and managed in accordance with 10 CFR 50.65(a)(4)~ and 
the planned entry into LCO 3.0.3 should have less effect on plant safety than 
other practicable alternatives. One hour is allowed to prepare for an orderly . 
shutdown before ini~iating a chang~ in plant operation. This tim~ permits the 
operator to coordinate the reduction in electrical generation with the load 
dispatcher tp en~ure the stability and availability of the electrical grid. The_ 
time l1mits specified to enter lower CONDITIONS of operation permit the shutdown 
to proceed in a controlled and orderly manner that is well within the specified 
maximum cooldown rate and within the cooldown capabilities of the facility 
assuming only the minimum required equipment is OPERABLE. This reduces ther~~ 
stresses on components of the primary coolant system and the potential for a 
plant upset that could challenge safety systems under conditions for which this 
specification applies. 

If remedial measures permitting limited continued operation of the facility 
under the provisions .of the ACTION requirements are completed, the shutdown may 
be terminated. The time limits of the ACTION requirements are applicable 
from the point in time there was a failure to meet a Limiting Condition for 
Operation. Therefore, the shutdown may be terminated if the ACTION requirements 
have been met, the ACTION is no longer applicable, or time limits of the ACT10N 
requirements have not expired, thus providing an allowance for the completion of 
the required actions. 

The time limits of Specification 3.0.3 allow 37 hours for the plant to be in 
COLD SHUTDOWN when a shutdown is required during POWER operation. If the 
plant is in a lower CONDITION of operation when a shutdown is required, the 
time limit for entering the next lower CONDITION of operation ~pplies., 
However, if a lower CONQITION of operation is entered in less time than 
allowed, the total ·allowable time to enter COLD SHUTDOWN, or other OPERATIONAL 
CONDITION, is not reduced. For example, if STARTUP is entered in 2 hours, the 
time allowed to enter HOT SHUTDOWN is the next 11 hours because the total time 
to enter HOT SHUTDOWN is not reduced from the allowable limit of 13 hours. 
Therefore, if remedial measures are completed that would permit a return to 
POWER operation, a penalty is not incurred by having to enter a lower 
CONDITION of operation in less than the total time allowed. 
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The same principle applies with regard to· the allowable outage time limits of 
the ACTION requirements, if compliance with the ACTION requirements for one 
specification results in entry into an OPERATIONAL CONDmON qr condit1on ,of 
operation for another specification in which the requirements of the Limiting 
Condition for Operation are not met. If the new specification becomes 
applicable in less time than specified, the difference may be added to the 
a 11 owab 1 e 01:1tage ti me limits of the second spedfi cation. However, the 
allowable outage time of AITTON requirements for a higher CONDIDON of 
operatiqn rriay not be used to extend the allowable outage time that is 
appli~able when a L.,imiting Condition fur Operation is not met in a lower 
CONDIDON of operation. -

The shutdown requirements of Specification 3.0.3 do not apply_ in CONDmONS 4 
and 5, because the ACTION requirements of individual s·pecificat,ons define the 
remedial measures to be taken. 

Specificatfon 3.0,4 establishes limitations on changes in OPERATIONAL CONDIDONS 
or other specified conditions in the Applicability when a Limiting Condition for 
Operation is not met. It allows placi_ng the unit in an OPERATIONAL CONDIDON or 
other specified conditio~ stated in that Applicability (e.g., the Applicability 
desired to be entered) when unit conditions are such that the requirements of the 
Limiting Condition for Operation would not be .met, in accordance with either 
Specification 3.0.4.a, Specification 3.0 .. 4.b, or Specification _3.0.4.c. 

Specification 3.0.4.a allows entry into an OPERATIONAL CONDmON or·other 
specified condition in the Applicability with the Limiting Condition for Operation 
·not met when the. associated ACTION reguirements to be entered following entry into 
the OPERATIONAL CONPIDON or other specified cond~tion in the Applicability will 
permit continued operation within the. MODE ·or other specified condition for an 
unlimited period of time. Compliance with ACTIONS requirements that pennit 
continued operation of the unit for an unlimited period of time in an OPERATIONAL 
CONDITION or other specified condition provides .an acceptable level of safety for 
continued operation. This is without regard to the status of the unit before or 
after the OPERATIONAL CONDIDON change. Therefore, in such cases, entry into an 
OPERATIONAL CONDIDON or other specified condition in the Applicability may be 
made and the Required Actions followed after entry into the Applicability. 

For example, LCO 3.0.4 .. a may be used when the Required Action to be entered states 
that an inoperable instrument channel must be placed in the trip condition within 
the Completi,on Time. Transitian into a MOOE or other specified condition in the 
Applicability may be made in accordance with Leo 3.0.4 and the channel is 
subsequently placed irt the tripped condition within the Completion Time, which 
begins when the Applicability is entered. If the instrument channel cannot be 
placed in the tripped condition and the s_ubsequent default ACTION ("Required 
Action _arid associat~d Completion Time no~ met") allows the OP~LE train to be 

. placed in operation, use of LCO 3,.0.,4 .. a is acceptable because the subsequent 
ACTIONS to be. entered follawing, entry into the MOOE; include ACTIONS (place the 
OPERABL~ tr.ain in operation) that permit safe plant operation for an un1imited 
period of time in the MOOE or other specified condition to be entered. 

Specification 3.0.4.b allows entry into an OPERATIONAL CONDIDON or other 
specified conditior:i in the Applicability with the Limiting Co11dition for Operation 
:not met after performance of a risk assessment addressing inoperable systems and 
components, consideration of the results, determination of the acceptability of 
entering the OPERATIONAL CONDIDON or other specified condition in the · 
}\PPl.icability, and estab1ishment of risk management actions, ff appropriat~. 
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The risk assessment may use quantitative, qualitative, or blended approaches, 
and the risk assessment will be conducted using the plant program, procedures, 
and criteria in place to implement 10 CFR S0.6S(a)(4), which requires that 
risk impacts of maintenance activities be assessed and managed. The risk 
assessment, for the purposes of Specification 3.0.4.b, must take into account 
a11 inoperable Technical Specification equipment regardless of whether the 
equipment is included in the normal 10 CFR S0.6S(a)(4) risk assessment scope. 
The risk assessments will be conducted using the procedures and guidance 
endorsed by Regulatory Gui de 1.182, "Assessing and Managing Risk Before 
Maintenan~e Activities at Nuclear Power Plants~" Regulatory Guide 1.182 
endorses the guidance in Section 11 of NUMARC 93-01, "Industry Guideline for 
Monitoring the Effectiveness of Maintenance at Nuclear Power Pl ants .. '' These 
documents address general guidance for conduct of the risk assessment, 
quantitative and qualitative guidelines for establishing risk management 
actions, and examp1·e risk management actions. These include actions to pl an. 
and conduct othe_r activities in a manner that controls overall risk, increased 
risk awareness by shift and management personnel, actions to reduce the 
duration of the condition, actions to minimize the magnitude of risk increases 
(estab1ishment of backup success paths or compensatory measures), and 
detennination that the proposed OPERATIONAL CONDIDON change is acceptable. 
Consideration should also be given to the probability of completing 
restoration such that the requirements of the Limiting Condition for Operation 
would be met prior to the expiration of the AffiON requirement's specified 
time interval that would require exiting the Applicability. 

Specification 3.0.4.b may be used with single, or multiple systems and 
components unavailable. NI.J¥.RC 93-01 provides guidance relative to 
consideration of simultaneous unavailability of multiple systems and components. 

The results of the risk assessment shall be considered in detennining the 
acceptabi.1 i ty of entering the OPERATIONAL CONDIDON or other specified condition 
in the Appl i cabi 1 i ty, and any corresponding risk management actions. The 
Speci fi cation 3. 0. 4. b risk assessments do not have to be documented. 

The Technical Specifications allow continued operation with equipment 
unavailable in OPERATIONAL CONDmON 1 for the duration of the specified time 
interval. Since this i-s allowable, and since in general the risk i.mpact in that 
particular OPERATIONAL CONDmON bounds the risk of transitionif)g into and 
through the appHcable OPERATIONAL CONDmONS or other specified conditions in 
the Applicability of the Limiting Condition for Operation, the. use of the 
Specification 3.0.4.b allowance should be generally acceptable, as long as the 
risk is assessed and managed as stated above. However, there is a sma11 subset 
of systems and components that have been determined to be more important to risk 
and use of the Specification 3.0.4.b allowance is prohibited. The Limiting 
Condition for Operations governing these system and components contain Notes 
prohi biting the use of Specification 3. 0. 4. b by stating that 
Specification 3. 0. 4. b is not appl i.cabl e. 

Specification 3.0.4.c allows entry into a OPERATIONAL CONDIDON or other 
specified condition in the Applicability ,with the Limiting Condition for 
Operation not met based on a Note in the. Specification which states 
Speci fi ~ati on 3. 0. 4. c is app 1 i cab 1 e. These specific a 11 o.vances , penni t entry 
into OPERATIONAL CONDIDONS or other specified conditions in the Appli.cability 
when the associated AffiON requirements to be entered ,do not provide for 
continued operation for an unlimited period of time and a risk assessment has 
not been performed. This allowance may apply to all the AffiON requirements or 
to a specific ACTION requirement of a Specification .. The risk assessments 
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performed to justify the use of Specification 3.0.4.b usually only consider 
systems and components. For this reason, Specification 3.0.4.c is typically 
applied to Specifications which describe values and parameters (e.g. , Reactor 
Coolant Specific Activity), and may be applied to other Specifications based on 
NRC plant-specific .approval. 

The provisions of this Specification should not be interpreted as endorsing the 
failure to exercise the good practice of restoring systems or components to 
OPERABLE status before entering an associated OPERATIONAL CONDillON or other 
specified condition in the Applicability. 

The provisions of Specification 3.0.4 shall not prevent changes in OPERATIONAL 
CONDillONS or other specified conditions in the Applicability that are required 
to comply with AffiON requirements. In addition, the provisions of 
Specification 3.0.4 shall not prevent changes in OPERATIONAL CONDmON5 or other 
specified conditjons in the Applicability that result from any unit shutdown. 
In thi~ 
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3/4.0 APPLICABILilY 

context, a unit shutdown is defined as a change in OPERATIONAL CONDIDON or 
other specified condition in the Applicability associated with transitioning 
from OPERATIONAL CONDIDON 1 to OPERATIONAL CONDIDON 2, OPERATIONAL CONDIDON 2 
to OPERATIONAL CONDIDON 3, and OPERATIONAL CONDITTON 3 to OPERATIONAL CONDITION 
4. 

Urxm entry into an OPERATIONAL CONDIDON or other specified condition in the 
Applicability with the Limiting Condition for Operation not met, Specification 
3,0.1 aJ1d Specification 3.0.2 require entry into the applicable Conditions and 
ACTION requirements until the Condition is resolved, until the Limiting 
Condition for Operation is met, or until the unit is not within the 
Applicability of the Technical Specification. 

Surveillances do not have to be performed on the associated inoperable equipment 
(or on variables outside the specified limits), as permitted by Specification 
4.0.1. Therefore, utilizing Specification 3.0.4 is not a violation of 
Specification 4.0.1 or Specification 4.0.4 for any Surveillances that have not 
been performed on inoperable equipment. However, SRs must be met to ensure 
OPERABILITY prior to declaring the associated equi.pment OPERABLE (or variable 
within limits) and restoring compliance with the affected Limiting Condition for 
Operation. 

Specification 3,0.5 establishes the allowance for: restoring equipment to service 
under admfoistrative controls when it has been removed from service or declared 
inoperable to comply with ACTIONs. The sole purpose of this Specification is to 
provide an exception to Specifications 3.0.1 and 3.0.2 (e.g., to not comply with 
the applicable ACTION(s)) to allow the performance of required testing to 
demonstrate: 

a. The OPERABILITY of the equipment being returned to service, or 

b. The OPERABILITY of other equipment. 

The administrative controls ensure the time the equipment is returned to service 
in conflict with the requirements of the .ACTIONs is limited to the time 
necessary to perform the required testing to demonstrate OPERABILilY. This 
Specification does not provide time to perform any other preventive or 
corrective maintenance. LCO 3.0.5 should not be used in lieu of other 
practicable alternatives that comply with Required Actions and that do not 
require changing the MOOE or other specified conditions in the Applicability in 
order to demonstrate equipment is OPERABLE. LCO 3.0.5 is not intended to be 
used repeatedly. 

An example of demonstrating equipment is OPERABLE with the Required Acti ans not 
met is opening a manual valve that was closed to comply with Required Actions to 
isolate a flowpath with excessive Reactor Coolant System (RCS) Pressure 
Isolation Valve (PIV) leakage in order to perform testing to demonstrate that 
RCS PIV leakage is now within limit. 
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Examples of demonstrating .equiptnent OPERABILITY include instances in which it is 
necessary to take an inoperable channel or trip system out of a tripped 
condition that was directed by a Required Action, if there is no Required Action 
Note for this purJX)se. An example of verifying OPERABILITY of equipment rerroved 
from service is taking a tripped channel out of the tripped condition to permit 
the logic to function and indicate the appropriate response during performance 
of required testing on the inoperable channel. 

Examples of demonstra:ting the OPERABIL!TY of other equipment are taking an 
inoperable channel or trip system out of the tripped condition to 1) prevent the 
trip function from occurring during the perfonnance of required testing on 
another channel in the other trip system, or 2) to permit the logic to function 
and indicate the appropriate response during the performance of required testing 
on another channel in the same trip system. 

The administrative controls in LCO 3.0.5 apply in all cases to systems or 
components in Chapter 3 of the Technical Specifications, as long as the testing 
could not be conducted while complying with the Required Actions. This includes 
the realignment or repositioning of redundant or alternate equipment or trains 
previously manipulated to comply with AITTONS, as well as equipment removed from 
service or declared inoperable to comply with AITTONS. 
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3/4.0 APPLICABILITY 

Specification 3.0.6 establishes an exception to Specifications 3.0.1 and 3.0.2 for 

supported systems that have a support system Limiting Condition for Operation 

specified in the Technical Speci fi cati ans (TS). The exception to Specification 

3.0.l is provided because Specifitation 3.0.1 would require that the AffiONs of 

the associated inoperable supported system Limiting Condition for Operation be 

entered solely due to the inoperability of the support system. This exception is. 

j.usti fi ed because the acti ans that are required to ensure the pl ant is. maintained 

in a safe condition are specified in the support system Limiting Condition for 
Operatfon' s ACTIONs. These AffiONs may include entering the supported system's 
ACTIONs 9r·may specify other ACTIONs.. The exception to Specification 3.0.2 is 
provided because Specification 3.0.2 would consider not entering into the AffiONs 

for the supported system within the specified ti me intervals as a TS 
noncomp1iance. 

When a support system is inoperable and there is a Limiting Condition for 
Operation specified for it in the TS, tl:le supported system(s) are required to be 

declared inoperable.if determined to be inoperable as a result of the support 
system inoperability. However, it is not necessary to enter into the supported 

systems' ACTIONs unless directed to do so by the support system's ACTIONs. The 

potential confusion and inconsistency of requirements related to the entry into 
multiple support and supported systems' Limiting Condition for Operations' ACTIONs 

are eliminated by providing al1 the actions that are necessary to ensure the plant 
is maintained in a safe condition in the support system's ACTIONs. 

However, there are instances where a support system's ACTION may either direct a 

supported system to be declared inoperable or direct entry into ACTIONS for the 
supported system. This may occur invnediately or after some specified de.lay to 
perform some other ACTION. Regardless of whether it is immediate or after some 

delay, when a support system's ACTION directs a supported system to be declared 

inoperable or directs entry into ACTIONs for a s1:1pported system, the applicable 

ACTIONs ·sha 11 be entered in accordance with Specification 3. 0 .1. 

Specification 6.17, "Safety Function Detennination Program (SFDP)," ensures loss 
of safety function is detected and appropriate actions are taken. Upon entry into 

Specification 3. O. 6, an evaluation sha 11 be made to detenni ne if lass of safety 
function exists. Additionally, other limitations, remedial actions, or 
compensatory actions may be identified as a result of the support system 
inoperability and corresponding exception to entering supported system AcrtG>Ns. 

The SFDP implements the requi. rements of Specification 3. 0. 6. 

The following examples use Figure B 3.0-1 to illustrate loss of safety functi•on 

conditions that may result when a TS support system is inoperable. In this 
figure, the fifteen systems that comprise Train A are independent. and redundant to 

the fifteen systems that compri'se Train B. To correctly use the figure to 
illl:lstrate the SFDP provisions for a cross train check, the figure establishes a 
relationship between support.and suppOrted systems as follows: the figure shows 
System 1 as a support system for System 2 and System 3; System 2 as a support 
system for System 4 and System Sj and System 4 as a support system for System 8 

and System 9. Specifically, a loss of safety function may exist when a support 
system is inoperable and: 

a. A system redundant to system(s) supported by the inoperable support 
system is also inoperable (EXAMPLE B 3.0.6~1), 
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If an eva-luatioffdeterni1nes that a·loss of.safety_function exists, the-approprjate ACTIONs cif-the Limjti~g C6nd1tion for Operation in which t~~ loss of safety_ f.unction-.exists are·requ1reci.to be entered\.· This loss of-safety fu·nctton. does not require the- assumption of aaaitional s1ngle'failur~s or·loss of offsit!? power: Since operatfons are bei119 restricted 1n· accordance with the ACTIONs of the support system, any resulting temporary loss of redundancy or single failure protection. fs taken into account. 



3/4.0 APPLICABILITY 

When loss of safety function is determined to exist, and the SFDP requires entry 
into the appropriate ACTIONs of the Limiting Condition for Operation in which the 
loss of safety function exists, consideration must be given to the specific type 
of function affected. Where a loss of function is solely due to a single 
Technical Specification support system (e.g., loss of automatic start due to 
inoperable instrumentation, or loss of pump suction source due to low tank level), 
the appropriate Limiting Condition for Operatiori is the Limiting Condition for 
Operation for the support system. The ACTIONs for a support system Limiting 
Condition for Operation adequately address the inoperabilities of that system 
without reliance on entering its supported system Limiting Condition for 
Operation. When the Joss of function is the result of multiple support systems, 
the appropriate Limiting Condition for Operation is the Limiting Condition for 
Operation for the supported system. 

Specification 3.0.7 - Not Used 

Specification 3.0.8 establishes conditions under which systems are considered to 
remain capable of performing their intended safety function when associated 
snubbers are not capable of providing their associated support function(s). 
This Specification states that the supported system is not considered to be 
inoperable solely due to one or more snubbers not capable of performing their 
associated support function(s). This is appropriate because a limited length of 
time is allowed for maintenance, testing, or repair of one or more snubbers not 
capable of performing their associated support function(s) and appropriate 
compensatory measures are specified in the snubber requirements, which are 
located outside of the Technical Specifications (TS) under licensee control. 
The snubber requirements do not meet the criteria in 10 CFR 50.36(c)(2)(ii), 
and, as such, are appropriate for control by the licensee. 

If the allowed time expires and the snubber(s) are unable to perform their 
associated support function(s), the affected supported system's Limiting 
Condition for Operation must be declared not met and the associated ACTION 
requirements shall be met in accordance with Specification 3.0.1. 

Specification 3.0.8.a applies when one or more snubbers are not capable of 
providing their associated support function(s) to a single train or subsystem 
of a multiple train or subsystem supported system or to a single train or 
subsystem supported system. Specification 3.0.8.a allows 72 hours to restore 
the srrnbber(s) before declaring the supported system inoperable. The 72-hour 
Completion Time is reasonable based on the low probability of a seismic event 
concurrent with an event that would ~equire operation of the supported system 
occurring while the snubber(s) are not capable of performing their associated 
support function and due to the availability of the redundant train of the 
supported system. 

Specification 3.0.8.b applies when one or more snubbers are not capable of 
providing their associated support function(s) to more than one train or 
subsystem of a multiple train or subsystem supported system. Specification 
3.0.8.b allows 12 hours to restore the snubber(s) before declaring the 
supported system inoperable. The 12-hour Completion Time is reasonable based 
on the low probability of a seismic event concurrent with an event that would 
require operation of the supported system occurring while the snubber(s) are 
not capable of performing their associated support function. 
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The following cqnfiguration restrictions shall be applied to the use of 
Specification 3.0.8, 

(1) Specification 3.0.8.a can only be used if one of the following two 
means of heat removal is available: 

a. At least one high pressure makeup path (e.g., using High Pressure 
Coolant Injection (HPCI) or Reactor Core Isolation Cooling (RCIC) 
or its equivalent) and heat removal capa.bility (e.g., suppression 
pool cooling), including a minimum set ·of. supporting equipment 
required for success, not associated with the inoperable 
snubber(s), or · 

b.· At ,-east one low pressure makeup path (e.g., Low Pressure Coolant 
Injection (LPCI) or Core Spray (CS)) and heat removal capability 
(e.g., suppression pool cooling or shutdown c·ooling), including a 
minimum set of supporting equipment required for success,_not 
associated with.the inoperable·snubber(s). 

(2~ Specification 3.0.8.b can only be used following verification that at 
least one success path exists, using equipment not associated with th(= 
inoperable snubber(s), to provide makeup and core cooling needed to 
mitigate Loss of Offsite Power (LOOP) accident sequences (i.~ .• 

:•·initiated by a seism·ically-induced LOOP event with concurrent l6ss of 
all safety s~ste~ trains supported ~Y the out-of-service snubbers). 

s·pecification 3.0.8 only applies to the seismic function of snubbers; it 
dpes not apply to the non~seismic functions of snubbers. Therefore, each use 
of Specification 3.0.8 for seismic snubbers that also have non-seismic 
functions requires confirmation that at least one train (or subsystem) of 
systems supported by the inoperable snubbers would remain capable of 
performing their required safety or support functions for postulqted design 

·1oads other than seismic l~ads. I~ addition, a record of the design function 
of the inoperable snubber {i.e .. seismic vs. non-seismic), implementation 
and compliance with the configuration r_estri cti ons defined above, and the 
associated plant configuration shall be availab1e on a recoverable basis for 
NRC inspection. 

Specification 3.0.8 r~quires that risk be assessed and managed. Industry and 
NRC guidance on the implementation of 10 CFR 5.Q.65,(a)(4) (i.e., the 
Maintenance Rule) does not addriss seismic risk. However, use of 
Specification 3.0.8 should be considered with respect to other plant 
maintenance activities, and integrated into the existing Maintenance Rule 
process to the extent possible so that maintenance on any unaffected train 
or subsystem is properly controlled, and emergent issues are properly 
addressed. The risk assessment need not be quantified, but may be a 
qualitative.awareness of the vulnerability of systems and components when 
one or more. snubbers .are not able to perform their associated suP,port 
function. · 

Specification· 3.0.9 establishes conditions under which systems described tn 
the Technical Specifica~ions are considered to remain OPERABLE when required 
barriers are not capable of providing their related support function(s). 

Barriers are doors, walls, floor p~ugs. curbs, hatches, installed strµctures 
or components, or other devices. not explicitly ~escribed in Technical 
Specifications, that support the performance of the safety function of systems 
described in the Technical Specificatipns. This Limiting Condition for 
Operation states that the supported system is npt considered to be inoperable 
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solely due to required barriers not capable of performin9 their r~lated 
support function(s) under the described conditions. Limiting Condition for 
Operation 3.0.9 allows 30 days before declaring the supported system(s) 
inop~rab·le and the Limiting Conditions for Operation associated with the 
supported system(s) not met. A maximum time is placed on each use of this 
allowar:ice to ensure that as required barriers are found or are otherwise made 
unavailable, they are· restored. However, the allowable duration may be less 
than the specified maximum time based on the risk assessment. 

If the allowed time expires~ the barriers are unable to perform their 
related support function(s), ~he supported system's Limiting Conditions for 
Operation must be declared not met and the Conditions and Required Actions 
entered in accordance with limiting Condition for·operation 3.0.2. 

This provision does not apply to barriers which support ventilation systems or 
to fire barriers. The Technical Specifications for ventilation systems provide 
specific Conditions for inoperable barriers. Fire .barriers are addressed by 
other regulatory requirements and associated plant programs. This provision 
does not apply to barriers which are not required to support system 
OPERABILITY (see NRC Regulatory Issue Summary 2001-09, "Control of Hazard 
Barriers·," dated April 2, 2001). 

The provisions of Limiting Condition for Operation 3.0.9 are justified 
of the low risk associated with required barriers not bein9 capable of 
performing their related support function. This provision 1s based on 
consideratiQn of the following initiating event categories: 

• Loss of coolant accidents; 
• High energy line breaks; 
• Feedwater line breaks; 
• Interna~ flooding; 
• External flooding; 
• Turbine missile ejection; and 
• Tornado or high wind. 

because 

The risk impact- of the barriers which cannot perform their related support 
function(s) must be addressed pursuant to the risk assessment and management 
provision of the Maintenance Rule, 10 CFR 50.65 (a)(4), and the associated 
implementation guidance, Regulatory Guide 1.160, "Monitoring the Effectiveness 
of Majntenance at Nuclear Power Plants." Regulatory Guide 1.160 endorses the 
guidance in Section 11 of NUMARC 93-01, "Industry Guideline for Monitoring the 
Effectiveness of Maintenance at Nuclear Power Plants." This guidance provides 
for the consideration of dynamic plant configuration issues, emergent 
conditions, and other aspects pertinent to plant operation ·with the barriers 
unable to perform their related support function(s). These considerations may 
result in risk management and other compensatory actions being required during 
the period that barriers are unable to perform their related support 
function.( s). 

Limiting Condition for Operation 3.0.9 may be applied to one or more trains or 
subsystems of a system supported by barriers that cannot provide their related 
support function(s), provided that risk is assessed and managed (including 
cbnsi derati on of the effects on Large Early Rel ease and from external events). 
If applied concurrently to more than one train Qr subsystem of a multiple 
train or subsystem supported ·system, the barriers supporting each of these 
trains or subsystems must provide their related support function(s) for 
different categories of initiating events. For example, Limiting Condition 
for Operation 3.0.9 may be applied for up to 30 days for more than one train 
of a multiple train supported system if the affected barrier for one train 
protects against internal flooding and the affected barrier for the other 
train protects against tornado missi1es. In this example, the affected barrier 
may be the same physical barrier but serve different protection functions for 
each train. 
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The HPCI and RCIC systems are single train systems for injecting makeup water 
into the reactor during an accident or transient event. For the purposes of 
Limiting Condition for Operation 3.0.9, the HPCI system, the RCIC system, and 
the ADS are considered independent subsystems of a single system and Limiting 
Condition for Operation 3.0.9 can be used on these single train systems in a 
manner similar to multiple train or subsystem systems. 

If during the time that Limiting Condition for Operation 3.0.9 is being used, 
the required OPERABLE train or subsystem becomes inoperable, it must be 
restored to OPERABLE status within 24 hours. Otherwise, the train(s) or 
subsystem(s) supported by barriers that cannot perform their related support 
function(s) must be declared inoperable and the associated Limiting Conditions 
for Operation declared not met. This 24 hour period provides time to respond 
to emergent conditions that would otherwise likely lead to entry into Limiting 
Condition for Operation 3.0.3 and a rapid plant shutdown, which is not 
j~stified given the low probability of an initiating event which would require 
the .barrier(s) not capable of performing their related support function(s). 
During this 24 hour period, the plant risk associated with the existing 
conditions is assessed and managed in accordance with 10 CFR 50.65{a)(4). 
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Specjfjcation 4.-0,1 through 4.0.5 establish the general requirements applicable 
to Surveillance Requirements. SR 4.0.2 and SR 4.0.3 apply in Section 6. 
Administrative Controls, only when invoked by a Section 6 Specification. These 
requirements are based on the Surveillance Requirements stated in the Code of 
Federal Regulations 10 CFR 50.36(c)(3): 

"Su.rvei 11 ance requirements are requirements relating to test, cal i bra ti on, 
or inspection to ensure that the necessary quality of systems and components 
is matntained, that facility operation ~ll be within safety limits, and that 
the limiting conditions of operation will be met .. " 

Specification 4.0.1 establishes the requirement that SRs must be met during the 
OPERATIONAL CONDITIONS or other specified conditions in the Applicability for 
which the r.equirements of the Limiting Conditio,n for Operation apply, unless 
otherwise specified in the individual. SRs. This Specification is to ensure that 
Surv~illances are performed to verify the OPERABILITY of systems and components, 
and that variables are within specified limits: Failure to meet a Surveillance 
within the specified Surveillance time interval and allowed extension, in 
accordance with Specifi c.ati on 4. O. 2, constitutes a failure to meet the Limiting 
Condition for Operation. 

Systems and components are assumed to be OPERABLE when the associated SRs have 
been met. Nothing in tnis Specification, however, is to be construed as implying, 
that ··systems or components a re OPERABLE when: 

a. The systems or compor:ients are known to be inoperable, alth·ough still 

b. 

meeting the SRs; or · 

The requirements of the Surveillance(s) are known to be not met 
between required Surveillance performances. 

Surveillances do not have to be performed when the unit is in an OPERATIONAL 
CONDITION or other specified condition for which the requirements of the 
associated Limiting Conditian for Operation are not applicable, unless otherwise 
specif1ed. The SRs associated with a Special Test Exception Limiting Condition 
for Qperation are only applicable when the Special Test Exception Limiting 
Condition· for Operation is used as an alJowable exception to the requirements of a 
Specification. 

Unplanned events may satisfy the requirements (including applicable acceptance 
criteria) for a given SR. In t~is case, the unplanned event may be credited as 
fulfilling the performance of the SR. This allowance includes ·those SRs whose 
performance is normally precluded in a given OPERATIONAL CONDITION or other 
specified condition. · 

Surveillances, including Surveill~nces invoked by ACTION requirements, do not 
have to be performed on inoperable equipment because the ACTIONS define the 
remedial measu·res that app,ly. Surveillances have to be met and performed in 
accordance with Specification 4.0 . .2, prior to returning equipment to OPERABLE 
status. · 

r 
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Upon completion of maintenance, appropriate post maintenance testing is required to declare equipment OPERABLE. This includes ensuring applicable Surveillances are not failed and their most recent performance is in accordance with Spec1fication 4.0.2. Post maintenance testing may not be possible in the current OPERATIONJ\L CONDITION or other specified conditions in the Applicability d u e to t h e n e c es s a r y u n 1t p a ram et e rs not ha v i n g been , es ta b l i s h e d . I n t he s e situations, the equipment may be considered OPERABL~ 'provided testing tias been satisfactorily completed to the extent possible and the equipment is not otherwise believed to be incapable of performing its function. This will allow opera ti on to proceed to a,n OPERATIONAL -CONDITION Gr other spec1fi,ed condition where other necessary post maintenance tests can be completed. 

Some examples of this process are: 

a. Control Rod Drive maintenance during refueling that requires scram testing at> 950 psi. However, if other appropriate testing is 
satisfactorily completed and the scram time testing of 
Specification 4.1.3.2 is satisfied, the control rod can be 
considered OPE~BLE. Thi.sallows s,tartup to proceed to reach 

b. 

950 psi to perform other necessary testing. 

Hi'gh pressure coolant injection (HPCI) ma,intenance during shutdown 
that requires system functional tests at a specified pressure. 
Provided other appropriate test1ng is satisfactorily completed, 
startup can proceed with HPCI considered OPERABLE. This allows 
operation to reach the specified pressure to complete the necessary 
post maintenance testing. 
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This· qelay. period provides adequate time to perfbrm··surveillances that have .. 
. been missed. 'This delay period_ pennits the perfonnance of _a Surveillance before 
complying witlt ACTION, requirements· or- other· remedial :•measures that· might . 

. · p_~eclude pe~formance· of:tjle ?urvei!1ance; · 

~~ : baii s -~-~ this- ,d~l ~; peri:od :1 nt1 ~des ·~onsi derati on· of unit conditions; . 
. adequate planning,· availability of personnel, the time required to perform the 

·: Su_rvei-ll.ance; the-safety,. significanc:e··of:the d~lay, fo/cornpleti_ng the require:d ', 
·-... :.Surveil.lance,-and:the: retognition,that.the'roost·probab.le- result of any-.·· .. · - ; 
·-•· partic'ular Sul"'(eillance-q'ei_ng performed· is· the-;verification_-qf: conformance-with·.-_ - -,--- - ... 

· the· requirements. · -Wheh a' Surveillance with. a SurveilTanc~ time interval based. · 
not on· time intervals, but'.upon specified' unit conditions, operating s.ituations, 

;cor·requirements of regulat'ions.(e.g.; prior to ehtering OPERATIONAL-C~ITION 1· 
a~er. each, fuel loading; or in accordance with 10 CFR so,: Append1x J ,· as. _. · 
modified by approved ~emptibr;is, etc . .) is discovered to have .not been perfonned-
wh~n specified, .Specification 4.0.3 allows for the full delay period of up to · 
the specified Surveillance time-interval. to perform the ·Surveillance. ·However, 
since there i~. not a time interval specifiedt. the missed Surveillance ·should be · 

· performed a~· the first ·.reasonable· opportunity. .. :·. · . · - · -_ -

Specification 4.0.3 pr:ovides a:"•time limit fur,)md allowanc~ fQr 'the ' 
perfonnance of,· Sunte1llances that become. applicable as a consequence of 
OPERATIONAL CONDIDON changes i rnposed by AITTON requirements. . 
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Specification 4.0,3 (Continued) 
SR 4.0.3 is only applicable if there is a reasonable expectation the associated 
equipment is OPERABLE or that variables are within limits, and it is expected that 
the Surveillance will be met when performed. Many factors should be considered, 
such as the period of time since the Surveillance was last performed, or whether 
the Surveillance, or a portion thereof, has ever been performed, ano any other 
indications, tests, or activities that might support the expectation that the 
Surveillance will be met when performed. An example of the use of SR 4.0.3 would 
be a relay contact that was not tested as required in accordance with a particular 
SR, but previous successful performances of the SR included the relay contact; the 
adjacent, physically connected relay contacts were tested during the SR 
perfonnance; -the subject relay contact has been tested by another SR; or 
historical operation of the subject relay contact has been successful. It is not 
sufficient to infer the behavior of the associated equipment from the performance 
of similar equipment. The rigor of determining whether there is a reasonable 
expectation a Surveillance will be met when performed should increase based on the 
length of time since the last performance of the Surveillance. If the Surveillance 
has been perfonned recently, a review of the Surveillance history and equipment 
performance may be sufficient to support·a reasonable expectation that the 
Surveillance will be met when performed. For Surveillances that have 
not been performed for a long period or that have never been perfonned, a rigorous 
evaluation based on objective evidence should provide a high degree of confidence 
that the equipment is OPERABLE. The evaluation should be documented in sufficient 
detail to allow a knowledgeable individual to understand the basis for the 
determination .. 

Failure to comply with specified Surveillance time intervals and allowed 
extensions for SRs is expected to be an infrequent occurrence. Use of the delay 
period established by Specification 4.0.3 is a flexibility which is not intended 
to be used repeatedly to extend Surveillance intervals. 
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While ~p to 24 hours or the limit of the specified Surveillance time interval is 
provided to perform the missed Surveillance, it is expected that the missed 
Surveillance will be performed at the first reasonable opportunity. The 

_determination of the first reasonable opportunity should include consideration 
of the impact on plant risk (from delaying the Surveillance as well as any plant 
-configuration changes required or shutting the pl ant doW'fl to perform the 
Surveillance) and impact on any analysis assumptions; in addition to unit 
conditions, planning, availability of personnel, and the time required to 
perform the Surveillance. This risk impact should be managed through the 
program in place to implement 10 CFR 50.65(a)(4)· and its implementation 
guidance, NRC Regulatory Guide 1.182, 'Assessing and Managing Risk Before 
Maintenance Activities at Nuclear Power Plants.' This Regulatory Guide 
addresses consideration of temporary,and aggregate risk impacts, determination 

_of risk management action thresholds, and r.isk management action up to and 
including plant shutdown. The missed Surveillance should be treated as an 
emergent cond1tion as discussed in the Regulatory Guide. The risk evaluation 
may use quantitative, qualitative, or blended methods. The degree of depth and 
rigor of the evaluation should be corranensurate with the importance of the 
component. .Missed Survei 11 ances for important components should be analyzed 
quantitatively. If the results of the risk evaluation determine the risk -
increase is significant, this evaluation should be used to determine the safest 
course of actibn. All missed Surveillances will be placed in the Corrective 
Action Program. -

If a S~rveillance is not completed within the allowed delay period, then the 
equipment is considered inoperable or the variable is considered outside the 
specified limits and the ACTION requirements for the applicable Limiting 

-Conditicm for Operation begin irmiediately upon expiration of the delay period. 
If a Surveillance is failed within the delay period or the variable is outside 
the specified limits, then the equipment is inoperable and the Completion Times 
of the Required Actions for the applicable LCD Conditions begin ilTiTiediately 
upon the failure of the ~urveillance. 

Completion of the Surveillance within the delay period allowed by this 
Specification, or within the allowed times specified in the ACTION.requirements, 
restores compliance with Specification 4.0.1. 

· Specificatlon 4.0,4 establishes the requirement that all applicable SRs must be 
met before entry into an OPERATIONAL CONDITION or other specified condition in the 
Applicability. 

This Specification ensures that system and component OPERABILITY requirements and 
variable limi.ts are met before entry into OPERATIONAL CONDITIONS or other 
specified conditions in the Applicability for which these systems and components 
ensure safe operation of the unit. The provisions of this Specification should 
not be_ interpreted as endorsing the failure to exercise the good practice of 
restoring systems or components to OPERABLE status before entering an associated 
OPERATIONAL CONDITION or 0ther specified co~dition in the Applicability. 

A p.rovi si on is included to all ow entry into an OPERATIONAL ·coNDITI0N or other 
specified condition in the Appl~cability when a Limiting Condition for Operation 
is not met due to a Surve1llance not being met in accordance with Specification 
3.0.4. 

However, in certain Circumstances, failing to meet· an SR will not result in 
Specification 4.0.4 restricting an OPERATIONAL CONDITION change or other specified 
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condition change. When a system, subsystem, dtvision, component, device, or 
variable is inoperab1e or -Outside its specified limits, the associated SR(s) are 
not required to be performed, per Specification 4.0.1, which states that 
surveillances do not have to be performed on inoperable equipment. When equipment 
is inoperable, Specification 4.0.4 does not apply to the associated SR(s) since 
the requirement for the ~R(s) to be performed is removed. Therefore, faili~g to 
perform the Surveillance(s) within the specified Surveillance time interval does 
not result in a Specification 4.0.4 restriction to changing OPERATIONAL CONDITIONS 
or other spec Hied conditions of the Applicability.. However, si nee the Limiting 
Condition for Operation is not met in this instance, Specification 3.0.4 will 
govern any restrictions that may (or may not) apply to OPERATIONAL CONDITION or 
other spec1fied condition changes. Specification 4.0.4 does not restrict changing 
OPERATIONAL CONDITIONS or other specified conditions of the Applicability when a 
Surveillance has not been performed within the specified Surveillance time 
interval, provided the requirement to declare the Limiting Condition for Operation 
not met has been delayed in accordance with Specification 4.0.3. 

The provisions of Specification 4.0.4 shall not prevent entry into OPERATIONAL 
CONDITIONS or other specified conditions in the Applicability that are required to 
comply with ACTION requirements. In addition, the provisions of Specification 
4.0.4 shall not prevent changes in OPERATrDNAL CONDITIONS or other specified 
conditions in the Applicability that result from any unit shutdown. In this 
context, a unit shutdown is defined as a change in OPERATIONAL CONDITION or other 
specified condition in the Applicability associated with transitioning from 
OPERATIONAL CONDITION 1 to OPERATIONAL CONDITION 2, OPERATIONAL CONDITION 2 to 
OPERATIONAL CONDITION 3, and OPERATIONAL CONDITION 3 to OPERATIONAL CONDITION 4. 

Specification 4.0.5 establishes the requirement that inservice inspection of ASME 
Code Class 1, 2 and 3 components and inservice testing of ASME Code Class 1, 2 and 
3 pumps and valves shall be performed in accordance with a periodically updated 
version of Section XI of the ASME Boiler and Pressure Vessel Code and Addenda, and 
the ASME Code for Operation and Maintenance of Nuclear Power Plants (ASME OM Code) and 
applicable Addenda as required by 10 CFR 50.55a. The provisions of SR 4.0.2 and SR 
4.0.3 do not apply to the INSERVICE TESTIN,G PROGRAM unless there is a specific SR 
referencing usage of the program. 

Limerick Generating Station has received a license amendment to implement 10 CFR 
50.69, "Risk-Informed Categorization and Treatment of Structures, Systems and 
C001ponents for Nuclear Power Reactors," and may volunta_rily comply with the 
requi.rements of 10 CFR 50.69 as an alternative to compliance with the following 
requirements for structures, systems, and components (SSCs) that have a Risk
Informed Safety Class (RISC) of RISC-3: 

(1) The INSERV~CE TESTING PROGRAM requirements of 10 CFR 50.55a(f), and 
(2) The inservice inspection, and repair and replacement (with the exception of 

fracture toughness), requirements for ASME Class 2 and Class 3 SSCs in 10 CFR 
50.55a(g). 

Therefore, SSCs that have been categorized as RISC-3 in accordance with 10 CFR 
50.69 may be removed from the INSERVICE TESTING [ISTJ PROGRAM and the Inservice 
Inspection (ISI) Program in accordance with 10 CFR 50.69(b)(l)(v). 

RISC-3 SSCs with technical specification surveillance requirements referencing 
Technical Specification 4.0.5, which have been removed from the IST/ISI programs, 
are subject to the alternative treatment requirements of 10 CFR 50.69(d)(2). The 
SSCs ITK.lSt continue to meet the acceptance criteria specified in assoc.i ated technical 
specification surveillance requirements, as applicable; however, the surveillance 
frequency is determined as part of the alternative treatment. 

LIMERICK - UNIT 2 B 3/4 0-6 Amendment No.~.~.~ 
Associated with Amendment No.~. 210 

\ 

) 



I 
I 

\ 

( 

I 

3/4,1 REACTIVITY CONTROL SYSTEMS 

3/4.1,1 SHUTDOWN MARGIN 

A sufficient SHUTDOWN MARGIN ensures that (1) the reactor can be made 
subcritical from all operating cond1tions, (2) the reactivity transients 
associated with postulated accident conditions are controllable within 
acceptable limits, and-(3) the reactor will be maintained sufficiently 
subcritical to preclude inadvertent criticality in the shutdown condition. 

Since core reactivity values will vary through core life as a function of 
fuel deplet10n and poison burnup, the demonstration of SHUTDOWN MARGIN will be 
performed in the cold, xenon-free condition and shall show the core to be 
subcritical by at least R + 0.38% A k/k or R + 0.28% A k/k, as appropriate. 
The 0.38% A k/k includes uncertainties and calculation biases. The value of R 
in units of% A k/k is the difference between the calculated value of minimum 
shutdown margin during the operating cycle and the calculated shutdown margin 
at the time of the shutdown margin test at the beginning of cycle. The value 
of R must be positive or zero arid must be determined for each fuel loading cycle. 

Two different values are supplied in the Limiting Condition for Operation 
to provide for the different methods of demonstration of the SHUTDOWN MARGIN. 
The highest worth rod may be determined analytically or by test. The SHUTDOWN 
MARGIN is demonstrated by (an insequence) control rod withdrawal at the 
beginning of life fuel cycle conditions, and, if necessary, at any future time 
in the cycle 1f the first demonstration indicates that the required margin could 
be reduced as a function of exposure. Observation of subcriticality in this 
condition assures subcriticality with the most reactive control rod fully 
withdrawn. 

This reactivity characteristic has been a basic assumption in the analysis 
of plant performance and can be best demonstrated at the time of fuel loading, 
but the margin must also be determined anytime a control rod is incapable of 
insertion. 

3/4,1.2 REACTIVITY ANOMALIES 

Since the SHUTDOWN MARGIN requirement for the reactor is small, a careful 
check on actual conditions to the predicted conditions is necessary, and the 
changes in reactivity can be inferred from these comparisons of core keffect1ve 

Ckeff). Since the comparisons are eas1ly ct.one, frequent c.hecks are not an 
imposition on normal operations. A 1% change is larger than is expected for 
normal operation so a change of thfs magnitude should be thoroughly evaluated. 
A change as large as 1% would not exceed the design conditions of the reactor 
and is on the safe side of the postulated transients. 
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REACTIVITY CONTROL SYSTEMS 

3/4,1,3 CONTROL RODS 

The specification of this section ensure that (1) the minimum SHUTDOWN 
MARGIN is maintained, (2) the control rod insertion times are consistent with 
those used in the accident gnalysis. and (3) the potential effects of the rod 
drop accident are limited\ The ACTION statements permit variations from the basic 
requirements but at the same time impose more restrictive criteria for continued 
operation. A limitation on inoperable rods is set such that the resultant effect 
on total rod worth and scram shape wi 11 be kept to a mini mum. The requirements 
for the various scram time measurements ensure that any indication of systematic 
problems with rod drives will be investigated on a timely basis. 

Damage within the control rod drive mechanism could be a generic problem, 
therefore with a control rod immovable because of excessive friction or 
mechanical interference, operation of the reactor is limited to a time period 
which is reasonable to determine the cause of t~e inoperabflity and at the same 
time prevent operation with a large number of inoperable control r-0ds. 

Control rods that are inoperable for other reasons are permitted to be 
taken out of se·rvice provided that those in the nonfully-inserted position are 
consistent with the SHUTDOWN MARGIN requirements. 

The number of control rods permitted to be inoperable could be more than 
the eight allowed by the specification, but the occurrence of eight inoperable 
rods cou1d be indicative of a generic problem and the reactor must be shutdown 
for investigation and resolution of the problem. 

The control rod system is designed to bring the reactor subcritical at a 
rate fast enough to prevent the MCPR from becoming less than the fuel cladding 
safety limit during the limiting power transient analyzed in Section 15.2 of 
the FSAR. This analysis shows that the negative reactivity rates resulting 
from the scram with the average response of all the drives as given in the 
specifications, provided the required protection and MCPR remains greater than 
the fuel cladding safety limit. The occurrence of scram times longer then 
those specified should be viewed as an indication of a systemic problem with 
the rod drives and therefore the surveillance interval is reduced in order to 
prevent operation of the reactor for long periods of time with a potentially 
serious problem.. 

Scram time testing at zero psig reactor coolant pressure is adequate to 
ensure that the control rod will perform its i nter1ded scram function during startup 
of the plant until scram time testing at 950 psig reactor coolant pressure is 
performed prior to exceeding 40% rated core thermal power. 

The scram discharge volume 1 s required to be OPERABLE so that it will be 
available when needed to accept discharge water from the control rods during a 
reactor scram and will isolate the reactor coolant system from the containment 
when required. 

The OPERABILITY of all SDV vent and drain valves ensures that the SDV vent 
and drain valves will close during a scram to contain reactor water discharged to 
the SDV piping. The SDV has one common drain line and one common vent line. 
Since the vent and drain lines are provided with two valves in series, the single 
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REACTIVITY CONTROL SYSTEMS 

CONTROL RODS (Continued) 

failure of one valve in the open position will not impair the isolation function 
of the system. Additionally, the valves are required to open on scram reset to 
ensure that a path is available for the SDV piping to drain freely at other 
times. 

When one SDV vent or drain valve is inoperable in one or more lines, the 
valves must be restored to OPERABLE status within 7 days. The allowable outage 
time is reasonable, given the level of redundancy in the 1ines and the low 
probability of a scram occurring while the valve(s) are inoperable. The SDV is 
still isolable since the -redundant valve in the affected line is OPERABLE. During 
these periods, the single failure criterion may not be preserved, and a higher 
risk exists to allow reactor water out of the primary system during a scram. 

If both valves in a line are inoperable, the line must be isolated to 
contain the reactor coolant during a scram. When a line is isolated, the 
potential for an inadvertent scram due to ~igh SDV level is increased. 
ACTION .. e,. is modified by a note ( "****•) that a 11 ows periodic draining and 
venting of the SDV when a line is isolated. During these periods, the line may be 
unisolated under administrative control. This allows any accumulated water in the 
line to be drained, to preclude a reactor scram on SDV high level. This is 
acceptable since the administrative controls ensure the valve can -be closed 
quickly, by a dedicated operator, if a scram occurs with the valve open. The 8 
hour allowable outage time to isolate the line is,based on the low probability of 
a scram occurring while the 1ine is not isolated and the unlikelihood of. 
significant CR□ seal leakage. 

Control rods with inoperable accumulators ~re declared inoperable and 
Specification 3.1.3.1 then applies. This prevents a pattern of inoperable 
accumulators that would result in less reactivity insertion on a scram than 
has been analyzed even though·control rods with inoperable accumulators may 
still be inserted with normal drive water pressure. The drive water pressure 
normal operating range is specified in system operating procedures which provide 
ranges for system alignment and control rod motion (exercising). Operability of 
the accumulator ensures that there is a means available to insert the control 
rods even under the most unfavorable depressurization of the rea~tor. A control 
rod is considered trippable if it is capable of fully inserting as a result of a 
scram signal. 
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REACTIVITY CONTROL SYSTEMS 

CONTROL RODS (Continued} 

Control rod coupling integrity ~s required to ensure compliance· with the 
ana1ysi s -of· the· rod drop accident in t'he FSAR. The·,over-travel positfon feature 
provides the only p_ositiv~.means of determining that a rod.-is-prope'rlY. c;oupTed 
and· th·erefore 'this: check· must· be pe'rforrned ,.p_ri or; to achfevi ng· tri fi c'aTi ty. after 
completing CORE ·ALTERATIONS that.could have-affected the control rod coupling. : · 
integrity.· The subsequent check·is performed as.a backup to' the initial-demon--
strati oh. · --

In order to ensure "that the c.oritrol ·rod pattern's can be foliowed and there
fore that other.parameters _are-within their limits, the contr_ql rod.position 
indication system must be OPE RAB LL 

The control rod ho~sing support-restricts the outward mdvement-of a control 
rod to less than 3 inches in the event of a housing failure.·. The amount of 
rod reactivity ·which could' be .added._by._this small ainount··of rod wit.hd.rawal .is- · 
less than .a normal·withdr.awal increment ·and will not.contri_bute ·to .any damage 
fo tha'primary coolaht sy~tem: Th~·support i~ Dot tequired whe~ there is rio 
pressure -to ac:t as a driving -f~rce to-ra.pidly eject a drive hous_ing_ •. 

The 'required survei 11 ances a.re adequate· to determine ttia't ttie rods are OPERABLE 
ar:id not so frequent as to-cause excessive-wear on the·,system componen~s. 

3/4.1,4 CONTROL ROD PROGRAM CONTROLS 
C_ontrol. rod withdrawal :and ·insertion _sequences .are established t9 assure 

that the maximum -insequence indiv.ioual ~antral roe.or control rod segments -which 
are wi_thdrawn at any time durir:ig ·the fuel ·cycle could no't be-worth enough to• ·. 
resl:llt in ·a.peak fuel enthalpy greater than 280 .cal/gm ·in the event of a control 
rod·drop accident. The __ spec;if.ied sequences are characterized by homogeneous, 
scattered patterns. of· control· rod withdrawal. When THERMAL .POWER is greater 
than 10%' of RATED THERMAL POWER, there is no pos.sfbl_e rod worth which, if -
dropped at the design rate· of the v,elocity limiter, could resL1lt in a peak 
enthalpy of 280 ca1/'gm .. Thus requiring the RWM to be OPERABLE whim· 
THERMAL POWER is less tha.n or equa 1 to 10% of RATED. THERMAL POWER provides 
adequate control. · · 

The RWM provides automatic supervision to· assure that out~of
sequence rods will not be withdrawn o~-in~erted.· 

The.analysis of. the rod d.rop accident is presented.in Section 15;4.9 of•' 
the FSAR and the techniques of the analysis are presented in a topical report, 
Reference 1, and two supplements, References ·2 and 3. Additional ·pertinent· 
anal1sis is also conta~ned in Amendment 17 to the R~ference 4 Topical Report. 

The RBM is designed to automatically prevent fuel damage in th~ event of 
erroneous rod withdrawal from locations of high power density·over the r~nge of 
power operation. Two channels are provided. Tripping one of the channels will 
block erroneous rod wi.thdrawal to prevent" fuel damage. This system· backs up the 
written sequence used by the operator for withdrawal of control rods. RBM OPERA
BILITY is requir~d when the 1,miting condition described in Specification-3.1.4.3 exists. 
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REACTIVITY CONTROL SYSTEMS 

3/4.1.5 STANDBY LIQUID CONTROL SYSTEM 
( 

The standby liquid control system provides a backup capability for bringing 
the reactor from full power to a cold, Xenon-free shutdown, assuming that the 
withdrawn control rods remain fixed in the rated po~er pattern. To meet this 
objective it is necessary to inj~ct a quantity of boron which produces a concen
tration of 660 ppm in the reactor core and other piping systems connected to the 
reactor vesseJ. To allow for potential leakage and improper mixing, this con
centration is increased by 25%. The required concentration is achi~ved by having 
available a minimum quantity of 3,160 gallons of sodium pentaborate solution 
containng a minimum of 3,754 lbs of sodium,pentaborate having the requisite Boron-
10 atom %,enrichment of 29% as determined from Reference 5. This quantity of 
solution is a net ameunt which is above the pump suction shutoff level setpoint 
thus a 11 owing for the portion which cannot be i nJec:ted. 

The above quantities calculated at 29% ·soron-10 enrichment have been 
demonstrated by analysis to provide a Boron-10 weight equ1valent of 185 lbs in 
the sodium pentaborate solution. Maintaining this Boron-10 weight in the net 
tank contents ensures a sufficient quantity of boron to bring the reactor to a 
cold, Xenon-free shutdown. 

The pumping rate of 37.0 gpm provides a negative reactivity insertion rate over 
the permissible solution volume range, which adequately compensates for the 
positive reactivity effects due to elimination of steam voids, increased water 
density from hot to cold, reduced doppler effect in uranium, reduced neutron 
leakage from boiling to cold, decreased control rbd worth as the moderator cools, 
and xenon decay. The temperature requirement ensures that the sodium pentaborate 
always remains in solution. 

With redundant pumps and explosive injection valves and with a "highly 
reliable control rod scram system, -Operation of the reactor is permitted to 
continue for s1hort periods of time ,with the system inoperable or for longer 
periods of time with one of the redundant compo~ents inoperable. 

The SLCS system consists of three separate and independent pumps and 
explosive valves. Two of the separate and independent pumps and explosive valves 
are required to meet the minimum requirements of this technical specification and, 
where applicable, satisfy the single failure criterion. To ensure that SLCS pump 
discharge pressure d0es not exceed_ the SLCS relief valve setpoint duri'ng operation 
following an anticipated transient without scram (ATWS) event, no more than two 
pumps shall be aligned for automatic operation in OPERATIONAL CONDITIONS 1, 2, and 
3. This maintains the equivalent control capacity to sat~sfy 10 CFR 50.62 
(Requirements for reduction of risk from anticipated transients without scram 
(AIWS). With three pumps aligned for automatic operation, the system is inoperable 
and ACTION statement (b) applies~ 

The SLCS must have an equivalent·control Gapacity of 86 gpm of 13% weight 
sodium pentaborate in order to satisfy 10 C~R 50.62. As part of the ARTS/MELLL 
program the Al\tlS analy?is was wpdated to reflect the new rod line. As a result 
of this it was determined that the Boron 10 enrichment was required to be 
increased to 29% to prevent exceeding a suppression pool temperature 
of 190°F. This equivale11cy requirement is fulfilled by having a system 
which satisfies the equation given in 4.1.5.b.2. 

The upper limit concentration of 13.8% has been established as a reasonable 
limit tp prevent precipitation of sodium pentaborate in the event of a loss of 
tank heating, which allow the solution to cool. A SLCS Pump fl owrate of 37. O gpm 
(minimum) and a Sodium Pentaborate Solution concentration of 9% by weight 
(minimum) will require a Boron-10 enrichment of 49·atom % to be added to the tank. 
The decre.ased pump flowrate and increased solution enrichment a re acceptable · 
because the results of the ATWS, RL:11 e Equation wi 11 remain > 1. 0. 
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REACTIVITY CONTROL SYSTEMS 

STANDBY LIQUID CONTROL SYSTEM (Continued) 

Surveillance re~uirements are ~stablished on a frequency that assures a high 

reltability of the system. Once the solution is established, boron concentration 

will not vary unless more boron or water is added. thus a check on the temperature 

and volume assures that the solution fs available for use. 

Replacement of the e::<plos1ve charges irJ th_e valves will assure that these_valves 

wi 11 not fail because of deterioration of the chargE!s. 

The Standby Liqu1d Control system also h~s a post-OBA lQCA safety function to 

buffer Suppression Pool pH in order to maintain bulk pH abqve .7 •. 0. The buffering of 

Suppressi~n Pool pH is necessary to prevent ibdine re-evolution to satisfy the 

methodology for Alternative Source Term. Manual initiation is used, and the minimum 

amount ·of total boron required for Suppression Pool pH b.uff.ering is 256 lbs. Given I 
that at least 185 lbs of Boron-10 is maintained in the tank, the total boron in the 

tank will be greater than 256 lbs for the range- of enrichments from 29% to 62%. , I 

ACTION Statement (a) applies only to OPERATI_ONAL CONDITIONS 1 and 2 because a 

single pump can satisfy both the reactor control function and the post-OBA LOCA 

function to control Suppression Pool pH since ~oron injection is not req~ired until 

13 hollrs post"LOCA. ACTION Statement (b) applies to OPERATIONAL CONDITIONS 1, 2 and 

3 to address the post-LOCA safety function of the SLC system. 

1. C. J. Paone, R. C. Stirn and J. A. Woolley, ",Rod Drop Accident Analysis 

for large BWR's," G. E. Topical Report NED0-10527, March 1972. -

2. C. J. Paone, R. C. Stirn, and R. M. Young, Supplement 1 to NED0-10527, July 

1972. 

3. J. M. Haun, C. J. Paone, and R. C. Sti-rn, Addendum 2, "Exposed Cores," 

Supplement 2 to NED0-10527, January 1973. 

4. Amendm1=nt 17 to General Electric .~icensing Topic'al Report NEDE-24011-P-A, 

"General (lectric Standard Application for Reactor Fuel". 

5. "Maximum Extende~ Load Line Limit and ARTS Improvement Program Analyses for 

Limerick Generating Station Units 1 and 2," NEDC"32l93P, Revision 2, October 

1993. 
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3/4.2 POWER DISTRIBUTION LIMITS 

s 

( 3/4.2.l AVERAGE PLANAR LINEAR HEAT GENERATION RATE 

( 

This specification assures that the peak cladding temperature (PCT) 
following the postulated design basis Loss-of-Coolant Accident (LOCA) will not 
exceed the limits specified in 10 CFR 50.46 and that the fuel design analysis 
limits specified in NEDE-24011-P-A {Reference 2) wtll not be exce~ded. 

Mechanical Design Analysis: NRC approved methods (specified in 
Reference 2) are used to demonstrate that all fuel rods in a lattice operating 
at the bounding power history, meet the fuel design limits specified 1n 
Reference 2. No single fuel rod follows, or is capable of following, this 
bounding power history. This bounding power history is used as the basis for 
the fuel design analysis HAPLHGR limit. 

LOCA Analysis: A LOCA analysis is performed in accordance with 10CFR50 
Appendix K to demonstrate that the permissible planar power (MAPLHGR) limits 
comply with the ECCS limits specified in 10 CFR 50.46. The analysis is performed 
for the most limiting .break size, break location, and single failure combination 
for the plant, using the evaluation model described 1n Reference 9. 

The MAPLHGR limit as showm in the CORE OPERATING LIMITS REPORT is the 
most limiting composite of the fuel mechanical design anaylsis MAPLHGR and the 
ECCS MAPLHGR limit. 

Only the most limiting MAPLHGR values are shown in the CORE OPERATING 
LIMITS REPORT for multiple lattice fuel. Compliance with the specific lattice 
MAPLHGR operating limits, which are available in Reference 3, is ensured by use 
of the process computer. 

As a result of no longer utilizing an APRM trip setdown requirement, 
additional constraints are placed on the MAPLHGR limits to assure adherence 
to the fuel-mechanical design bases. These constraints are introduced through 
the MAPFAC(P) and MAPFAC(F) factors as defined in the COLR. 
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POWER DISTRIBUTION LIMITS 
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POWER DISTRIBUTION LIMITS 

3/4.2.3 MINIMUM CRITICAL POWER RATIO 

The required operating limit MCPRs at steady-state operating condittons 
as specified in Specification 3.2.3 are derived from the established fuel 
cladding integrity MCPR(99.9%), and an analysis of abnormal operational 
transients. For any abnormal operating transient analysis evaluation with the 
initial condition of the reactor being at the steady-state operating limit, it 
is required that less than 0.1% of fue1 rods.in the core are susceptible to 
transition boiling of that the resulting MCPR does not decrease below the 
operating limit MCPR at any time during the transient assuming instrument trip 
setting given in Specification 2.2. 

To assure that the fuel cladding integrity Safety Limit is not exceeded 
during any anticipated abnormal operational transient, the most limiting tran
sients have been analyzed to determine which result in the largest reduction 
in CRITICAL POWER RATIO (CPR). The type of transients evaluated were loss Of 
flow, increase in pressure and power, positive reactivity insertion, and 
coolant temperature decrease. 

The evaluation of a given transient begins with the system initial para
meters shown in FSAR Table 15.0-2 that are input to a BWR system dynamic 
behavior transient computer program. The codes used to evaluate transients are 
discussed in Reference 2. 

MCPR(99.9%) 1s determined to ensure more than 99.9% of the fuel rods in 
the core are not susceptible to boiling transition using a statistical model 
that combines all the uncertainties in operating parameters and the procedures 
used to cal cul ate cri ti ca 1 power. The probability of the occurrence of boiling 
transition is determined using the approved Critical Power correlations. 
Details of the MCPR(99.9%) calculation are given in Reference 2. Reference 2 
also includes a tabulation of the uncertainties and the nominal values of the 
parameters used in the MCPR99.9% statistical analysis. 

The MCPR operating limits are derived from the MCPR(99.9%) value and the 
transient analysis, and are dependent on the operating core flow and power state 
(MCPR(F), and HCPR(P), respectively) to ensure adherence to fuel design limits 
during the worst transient that occurs with moderate frequency (Ref. 6). Flow 
dependent MCPR limits (MCPR(F)) are determined by steady state thermal hydraulic 
methods with key physics response inputs benchmarked using the three dimensfonal 
BWR simulator code (Ref. 7) to analyze slow flow runout transients. 

Power dependent HCPR limits (MCPR(P)) are determined by approved transient 
analysis (Reference 2). Due to the sensitivity 9f the transient response to 
initial core flow levels at power levels below those at which the turbine stop 
valve closure and turbine control valve fast closure scrams are bypassed, high 
and low flow MCPR(P), operating limits are provided for operating between 25% 
RTP and 30% RTP. 

The MCPR operating limits specified in the COLR (MCPR(99.9%) value 
MCPRCF), and MCPR(P) values are the result of the Design Basis Accident (DBA) 
and transient .analysis. The operating limit MCPR is determined by the larger of 
the MCPR(F), and MCPR(P) limits which are based on the MCPR(99.9%) limit 
specified in the COLR. 
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POWER DISTRIBUTION LIMITS 

MINIMUM CRITICAL POWER RATIO (~ontinued} , 

At THERMAL .POWER levels less than or eqijal to 25% of RATED THERMAL POWER, 
the reactor will be .operating at minimum rec;:irculation pump speed and the moderator 
void content will be very sma11. For all designated control rod patterns which m~y 
.be employe·d at this point, operating plant experience indicates that the resulting 
HCPR value is in excess of requirements by a considerable margin •. During initial 
startup testing of the plant, a.HCPR evalua:tion will be made at 25% of RATED THERMAL 
POWER level with minimum recirculation pump speed .. The MCPR margin will thus be 
demonstrated such that future MCPR evaluation below thts power level will be shown to 
be unnecessary. The daily requirement for ca lcul at i ng MCPR when THERMAL POWER is 
greater than or equal to 25% of RATED ntERMAL POWER is suffi.ci~nt since 11ower 
distribution shift·s are very slow when there have not been significant power or 
control rod changes. The requirement for calculating HCPR when a limiting control 
rod pattern is approached ensures that MCPR will be known following a change in 
THERMAL POWER or power shape, regardless of magnitude, that could place ope.r.ation at 

a thermal limit. 

3/4.2.4 LINEAR H~AT GENERATION RATE 

This specification assures that the Linear Heat Generation Rate (LHGR) 
. in any rod is less than the design linear heat generation even if fuel pellet 
dens i ficat ion is postulat~d .. 

Reference; 

1. Deleted. 

2. "Genera] Electric Standard Application for Reacto~ Fuel,~ NEDE-24011-P
A (latest approved revision). 

3. "Basis of MAPLHGR Technical Specifications for t.1merick Unit 2,"·NEDC-
31930P (as amended). 

4. Deleted 

5. 1ncreased Core Flow and Partial Feedwater Heating Analysis for Limerick 
Generating Station Unit 2 Cycle 1~ NEDC-31578P, March 1989 including 
Errata and Addenda Sheet No. 1 dated May 31, 1989. 

6. NEDC-.32193P, "Maximum Extended Load Lfne Limit and ARTS 1mprovement. 
Program Analyses for Limer1ck Generating Station Units 1 and 2," 
Revision 2, Oct6ber 1993.. · 

7. ·NED0-30130-A, "Steady State Nuclear .Methods,• May 1985. 

8. NED0-24154, "Qualificaticin of the One-Dim~rasional Core Transient Model for 
Boiling Wat~r Reactors,• October 1978. 

9. NEDC-32170Pj "Limerick Generating Station Units 1 and 2 SAFER/GESTR-LOCA 
Loss-of-Coolant Accident Analysis," June 1993. 
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3/4,3 INSTRUMENTATION 

3/4.3.1 REACTOR PROTECTION SYSTEM INSTRUMENTATION 
The 

a. 

b. 

G. 

d. 

reactor protection system automatically initiates a reactor scram to: 

Preserve the integrity of the ~uel c1adding. 

Preserve the j ntegrity of the reactor cool ant system. · 

Minimize the energy which must be adsorbed following a 
loss-of-coolant accident, and 

Prevent inadvertent criticality. 

This specification provides the limiting conditions for operation· 
necessary to pres~rve th~ ability of the system to perform its intended _ 
function even during periods when instrument channels may be out of serv1ce 
because of maintenance. When necessary, one channel may be made inoperable 
for brief intervals to conduct require~ surveillance. 

The reactor protect1on system is made up of two independent trip systems. 
Th~re are usually four channels to monitor.each parameter with two channels in e~ch 
trip system. The outputs of the channels in a trip system are combined in a logic so 
t 1hat either channel wi 77 trip that trip system. The tri-ppi ng of both trip s.ystems 
will i:iroduce a reactor scram. The APRM system is divided into four APRM channels and 
four Z-Out-Of-4 Voter channels. Each APRM channel provides inputs to each of the 
four voter channels. The four voter channels are divided into two groups of two 
each, with e.ach group of two prov'iding inputs to one RPS trip system. The system is 
.designed to all ow one APRM channel, but no voter channels, to be bypassed. 

. The system meets the 1ntent of IEEE-279 for nuclear power plant prbtection 
systems. Surveillance intervals are determined in accordance with the Surveillance 
Frequency Control Program and maintenance outage times have been determined in 
accordance with NEDC-30851P-A, "Technical Specification Improvement Analyses for BWR 
Reactor Protection System" and NEDC-32410P-A "Nuclear Measurement Analysis and 
Control P'°wer Range Neutron Monitor ( NUMAC PRNM) Retrofit Pl us Opti 0n II I Stability 
Trip Function." The bases for the trip settings of the RPS are discussed in the 
bases for Specification 2.2.1. 

A successful test of the required contact(s) of a channel re1ay may be 
performed by the verification of tne change of state of a single contact of 
the relay. This clarifies what is an acceptable CHANNEL FUNCTIONAL TEST of a 
relay. This is acceptable because all of the other required contacts of the 
relay are verified by other Technical Specification and non-Technical 
Spec1fications tests as determined by the Surveillance Frequency Control 
Program. 

The APRM Functions. include five Functions accomplished by the four APRM 
channels (Functions 2.a, 2.b, 2.c, 2.d, and 2.f) and one accomplished by the fbur 2-
0ut-Of-4 Voter channels (Function 2.e). Two of the five Functions accomplished by 
t'he APRM channels are based on neutron flux only (Functions 2.a and 2,c) one 
Function is based on neutron flux and recirculation drive flow (Function 2.b) and one 
is based on equipment status (function 2.d). The fifth Function accomplished by the 
APRM channels is the Oscillation Power Range Monitor (OPRM) Upscale trip Function 
2.f, which is based on detecting oscillatory characteristics in the neutron flux. 
The OPRM Upscale Function is al so ctependent on average ne.utron flux (Simulated 
Therrnal Power) and recirculation drive flow, which are used to automatically-enable 
the outp.ut trip. 

The Two-Out-Of-Four Logic Module includes 2-0ut-Of-4 Voter hardware and the 
AP,RM Interface- ,hardware. The 2-0ut-Of-4 Voter Function 2.e votes APRM Functions 2.a, 
2.b, 2.c, and 2.d independently of Function 2.f. This voting is accomplished by the 
2-0ut-Of-4 Voter hardware in the Two-Out:Of-Four Logic Module. The voter includes 
separate outputs to RPS :for the two independently voted :Sets of Functions, ·each of 
which is redundant (four total outputs). The analysis in Reference 2 took credit for 
this redundancy in the justific~tion of the 12-hour allowed out-of-service time for 
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3/4.3 INSTRUMENTATION 

3/4.3.1 REACTOR PROTECTION SYSTEM INSJRUMENTAll0N {continued) 

Action b, so the voter Functiol') 2.e must be declared inoperable if any of its C1 
functionality is inoperable. The voter Flmcti on 2. e dqes. not need to be declared ---
inoperable due to any failure affe,cting only the APRM Interface hardware portion of 
the T~o-Out-Of-Four Logic Module. 

Three .of the four APRM ch.annel s· and ,all four of the voter,,channel s are 
required to be OPERABLE to ensure that no single failure will preclude a scram on a 
valid signal. To provide adequate coverage of the entire core, consistent with the 

,design bases for the APRM Functions 2.a, 2.b, and .2.·c, at least 20 LPRM inputs, 
with at least three LPRM inputs from each of the four axial levels at which the 
LPRMs are located, must be operable for each APRM channel. In addition, no more 
than '9 LPRMs may be bypassed between APRM calibrations (weekly gain adjustments). 
For the OPRM Upscale Function 2.f, LPRMs are assigned to "cells" of 3 or 4 
detectors. A min~mum of 23 cells (Reference 9), each with a minimum of 2 OPERABLE 
LPRMs, must be OPERABLE for each APRM channel for the 0PRM Upscale Function 2. f to 
be OPERABLE in that channel. LPRM gain settings are determined from the·local flux 
profiles measured by the TIP system. This establishes the·relative local flux 
profile for appropriate repres.entati ve input to the APRM System. The 2000 EFPH 
frequency is based on operating experience with LPRM sensitivity changes. 

References 4, :i and 6 describe three algori'thms for detecting thermal
hydraulic instability related neutron flux oscillations: the period based 
detection algorithm, the amplitude based algorithm, and. the growth rate algorithm. 
All three are implemented in the OPRM Upscale Function, but the safety analysis 
takes credit only for the period based detection algorithm. The remaining 
algorithms provide defense in depth and additional protection against unanticipated 
oscillations. 0PRM Upscale Function OPERABILITY for Technical Specification 
purposes is based only on the period based detection algorithm. , 

An 0PRM Upscale trip is issued fr.om an APRM. C'hannel when the period based 
detection algorithm in that channel detects oscillatory changes in the neutron flux, 
indicated by the combined signals of the LPRM detectors in any cell. with period 
confi rrnati ons and relative cell amplitude exceeding specified set points. One or more 
cells in a channel exceeding the trip conditions ·will result in a channel trip. An 
OPRM Upscale trip is al£o issued from the channel if either the growth rate or 
amplitude based algorithms detect growing oscillatory changes in the neutron flux for 
one or more eel ls in that channel .. 

The 0PRM Upscale Function is required to be OPERABLE when the plant is at 
~ 25% RATED THERMAL POWER. The 25% RATED THERMAL POWER level is selected to 
provide margin in the unlikely event that a reactor power incre.ase transient 
occurring while the pl ant is operating below 29. 5% RATED THERMAL POWER causes a 
power increase to or beyond the 29.5% RATED THERMAL POWER OPijM U~scale trip auto
enable point without operator_action. This 9PERABILHY requirement assure? that 
the OPRM Upscale trip automatic-enable function will be OPERABLE when required. 

Actions a, band c define the Action(s) requjred when RPS channels are 
discovered to be inoperable. For those Actions, separate entry condition is allowed 
for each inoperable RPS channel. Separate entry means that the allowable time 
clock(s) for Actions a, b or c start upon discovery of inoperability for that 
specific channel. Restoration of an inoperable RPS channel satisfies only the 
action statements for that particular channel. Action .statement( s) for remaining 
inoperable channel(s) must be met according to their original entry time. 

A Note' has been provided to modHy the Actions when Functional Unit 2.b and 
2.c channels are inoperable due to failure of SR 4.3.1.1 and gain adjustments are 
necessary. The Note allows entry into associated Actions to be delayed for up to 
2 hours if the APRM is indicating a lower power value than the calculated power 
(i.e., the gain adjustment factor (GAF) is high (non-conservative)). The ~AF for 
any channel is defined as the power valu~ determined by the heat balance divided by 
the APRM readiRg for that channel. Upon completion of the gain adjustment, or 
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3/4.3 INSTRUMENTATION 

3/4.3.1 REACTOR PROTECTION SYSTEM INSTRUMENTATION (continued) 

expiration of the allowed time, the channel must be returned to OPERABLE status 
or the applicable Actions taken. This Note is based on the time required to 
perform gain adjustments on multiple channels. 

Because of the diversity of sensors available to provide trip ·signal s and the 
redundancy of the RPS design, an allowable out of service time of 12 hours has been 
shown to be acceptable CNEDC-3O851P-A and NEDC~3241OP-A) to permit restoration of any 
inoperable channel to OPERABLE status.· H_owever, thi_s out of service time is only 
acceptable provided that the associated.Function's (identified as a "Functional Unit" 
in Table 3.3.1-1) inoperable channel is in one trip system and the Function still 
maintains RPS trip capability. Alternatively, a.n allowable out-of-service time can be 
determined in accordance with the Risk Informed Completion Time Piogram. 

The requirements of Action a are intended to ensure that appropriate actions 
are taken if multiple, inoperable, untripped channels within the same trip system for 
the same Function result in the Function not maintaining RPS trip capability. A 
Function is.considered to be maintaining RPS trip capability when sufficient channels 
are OPERABLE or in trip (or the associated trip system is in trip), such that both 
trip systems will generate a trip signal from the given Function on a.valid signal. 
For the typical Function with one-out-of-two taken twice logic, including the IRM 
Functions and APRM Function 2.e (trip capability associated with APRM Functions 2.a, 
2.b, 2.c, 2.d, and 2.f are discussed below), this would require both trip systems to 
have one channel OPERABLE or in trip (or the associated trip system in trip). 

. -
For Function 5 (Main Steam Isolation Valve--Closure), this would require both 

trip systems to have each channel associated with the MSIVs in three main steam lines 
(not necessarily the same main steam lines for both tr.ip systems) OPERABLE or in trip 
(or the associated trip system in trip). 

For Function 9 (Turbine Stop Valve-Closure), this would require both trip 
systems to have three channels,, each OPERABLE or in trip ( or the associated trip 
system in trip). 

The completion time to'satisfy the requirements of Action a is intended to 
allow the operator time to evaluate and repair any discovered inoperabilities. The 1 
hour Completion Time is acceptable because it mi~imizes risk while allowing time for 
restoration or tripping of channels. Alternatively, the completion time tan be 
determined in accordance with the Ri~k Informed Completion Time Program. 

With trip capability maintained, i.e., Action a satisfied, Actions band c as 
applicable must still be satisfied. If the inoperable channel cannot be restored to 
OPERABLE status w.ithi n the allowable o.ut of service time, Action b requires that the 
channel or, the associated trip system-must be placed in the tripped condition. 
Placing the inoperable channel in trip (or the associated trip system in trip) would 
conservatively compensate for the i noperabil ity, restore capability to accommodate a 
single failure, and allow operation to continue. 

As noted, placing the trip system in trip is not applicable to satisfy Action 
b for APRM Functions 2.a, 2.b, 2.c, 2.d, or 2.f. Inoperability of one required APRM 
channel affects both trip systems. For that condition, the Action b requirements can 
only be satisfied by placing the inoperable APRM channel in trip. Restoring · 

,OPERABILITY or placing th.e inoperable APRM channel in trip are the only actions that 
will restore capability to accommodate a single APRM channel fanure. rnoperability 
of more than one required APRM channel of the same trip function results in loss of 

( / trip.capability and the requireni~nt ta. satisfy_Action a. 
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Action.c; the trip system in the m_ore,:degraded·,state should be placed.1n,trrp.or;' .. · 

· a lterna'ti vel Y·,· a 11 the: 1 nopefable ch.annel S· fn t~at·: trip-' system, should; be., pJ ~ced ·. j n~:. .._ 
trip (e.g:, ·a •tr1p'system,w1th t~o ,i,noperabl~ channeJs.'could be:.1n a,rriore··ctegraded 0 • • 

stat~ than a. tr1 P. syst_em with ,.:foll~ 1noperabl,e chan~el s. ·1 ~ the two--'1.n.op~r.abl e: c~anne.l s ... 
are ,n t_he.same· Function-wh1,le-the four- ir:ioper~bJI_:! channels ·are all. in, d1ffer:-ent:-:· ' , ·: 
Functions)._ ·The·_ctecisio~- of.'which·tr_ip, sy~~em>is'._in-the _more degrad~d stale shoun1-. · . 
be- based. on prudent 'judgment· an9·. take :fnto account·, current plant. oonct1t1ons- ,(1.e. r' 1 -
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·.··.:rhe 6 hour·allowable·:out of serv1ce.t1ine::1s.judged ,kceptable-·basect·on the-'. 
remaining capability to ·trip·, the diy'ersity· of the· sensors_ avaf]abre to p_rovid~ the 
tr1p signals~ the. low,pr:-obab1l1ty· of extensive·numbers of. inoperabi.Hties· affecting 
all 'diverse Functfons, and t_he'low.probability __ of an'·event·requiring the 1n1tiation 
of a scram_. · ;· 

As· noted, Action c Js not appli.cable for. APRM Functions>.2.a, 2.b, i.c: 2.d; or 
2.f. Inoperability of .ari APRM. channel· affects both trip systems and is ·not associated 
with a specif1c trip.system as are the APRM 2-0ut-Of-.4 voter .and other non-APRM .
channels for: whiich Action c appl1es. • For an. inoperable.APRM channel, the requirements 
of Action b can· only• be .sati,sfi·ed by tr'1pping·:the inoperable AP.RM ·channel.·· Restoring 
OPERABILITY or placing. the .inoperable APRM channer 1ri tr1p' are·the' only act1ons that 
w111 restore capab111ty .to ~accoITJT1odate ·a single APRM channel fa1lure .. · .· . . . .. ~ - - - : 

' I • ' ' .,_ 

If'1t is not des1red to·place th~ channel. (or trip system) in trip'to .sat1sfy 
the ·requirements of Action a; Action b_ or Action c (e.g., as in the _case where 
placing the inoperable channel in trip would result 1h a full scram), Action ct 
requires that the Action defined by Table 3.3.1-1 for the applicable Function be 
initiated immediately upon expiration of the allowable out of service time. . . . 

Table 3.3.1-1,·Furictton 2.f, references Action·10·,·which deffn.es·the action 
required if' ·OPRM Upscale· trip ~apabil1ty is not mainta1.ned. ·Action 10b '.is 
required to address identified equipment failures. Action 10a is t6 address 
common mode vendor/1 ndustry 1 denti fi ed 1 ssues that ren.der all four OPRM channels 
inoperable at once. For this condit1on, References 2 and 3 justif1ed use of 
alternate methods to detect and suppress oscillations_ for.a limited period of 
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3/4,3 INSTRUMENTATION 

3/4,3,1 REACTOR PROTECTION SYSTEM INSTRUMENTATION (continued) 

time, up to 120 days. The alternate methods are proced1,.1rally established 
consistent with the guidelines identified in Reference 7 requiring manual 
operator action to scram the plaQt if certain predefined events occur. The 12-
hour allowed completion time to implement the alternate methods is based on 
engineering judgment to allow orderly transition to the alternate methods while 
limiting the period of time during which no automatic or alternate detect and 
suppress trip capability is formally in place. The 120-day period during which 
use of alternate methods is allowed is intended to be an outside limit to allow 
for the case where design changes or extensive analysis might be required to 
understand or correct some unanticipated characteristic of the instability 
detection algorithms or equipment. The evaluation of the use of alternate 
methods concluded, based o~ engineering judgment, that the likelihood of an 
instability event that could not be adequately handled by the alternate methods 
during the 120-day period was negligibly small. Pl ant startup. may continue while 
operating within the allowed completion time of Action 10a. The primary purpose 
of this is to allow an orderly completion, without undue impact on plant 
operation, of design and verification activities in the event of a required 
design change to the OPRM Upscale .function. This exception is not intended as an 
alternative to restoring inoperable equipment to OPERABLE status in a timely 
manner. 

Action 10a is not intended and was not evaluated as a routine alternativ~ 
to returning fai1ed or inoperable equipment to OPERABLE status. Correction of 
routine equipment failure or inoperability 'is expected to be .accomplished within 
the complet1on times allowed for LCD 3.3.1 Action a or Action b~ as applicable. 
Action !Ob applies when routine equipment OPERABILITY cannot be restored within 
the allowed completion times of LCO 3.3.1 Actions a orb, or if a comon mode 
OPRM deficiency cannot be corrected and OPERABILITY of the OPRM Upscale Function 
restored within the 120-day allowed completion time of Action lOa. 

The OPRM Upscale trip output shall be automatically enabled (not-bypas.s.ed) 
when APRM Simulated Thermal Power is:?: 29.5% and recirculation drive flow is< 60% 
as indicated by APRM measured reci rcul ati on drive fl ow. NOTE: 60% reci rcul ati on 
drive flow is the recirculation drive flow that corresponds to 60% of rated core 
flow. This is the operating region where actual thermal-hydraulic instability and 
related neutron flux oscillations may occur. As noted in Table 4.3.1.1-1, Note 
c, CHANNEL CALIBRATION for the OPRM Upscale trip Function 2.f includes confirming 
that the auto-enable (not-bypassed) setpoints are correct. Other surveillances 
ensure that the APRM Simulated Thermal Power properly correlates with THERMAL 
POWER (Table 4.3.1.1-1, Noted) and that recirculation drive flow properly 
correlates with core flow (Table 4.3.1.1-1, Note g). 

rf·any OPRM Upscale trip auto-enable setpoint is exceeded and the OPRM 
Upscale trip is not enabled, i.e., the OPRM Upscale trip is bypassed when APRM 
Simulated Thermal Power is;?; 29.5% ~nd recirculation drive flow is< 60%, then the 
affected channel is considered inoperable for the OPRM Upscale Function. 
Alternatively, the OPRM Upscale trip auto-enable setpoint(s) may be adjusted to 
place the channel in the enabled condition (not-bypassed). If the OPRM Upscale 
trip is placed in the enabled condition, the surveilla.nce requirement ts met and 
the channel is considered OPERABLE. 
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3/4.3 INSTRUMENTATION 

3/4,3,1 REACTOR PROTECTION SYSTEM INSTRUMENTATION (continued) 

As noted in Table 4.3.1.1-1, Note g, CHANNEL CALIBRATION for the APRM 
Simulated Thermal Power - Upscale Function 2.b and the OPRM Upscale Function 2.f, 
includes the recirculation drive flow input function. The APRM Simulated Thermal 
Power - Upscale Function a.nd the OPRM Upscale Function both require a valid drive 
flow signal. The APRM Simulated Thermal Power - Upscale Function uses drive flow 
to vary the trip setpoint. The OPRM Upscale Function uses drive flow to 
automatically enable or bypass the OPRM Upscale trip output to RPS. A CHANNEL 
CALIBRATION of the APRM recirculation drive flow input function requires both 
calibrating the drive flow transmitters and establishing a valid drive flow/ 
core flow relationship. The drive flow/ core flow relationship is established 
once per refuel cycle~ while operating within 10% 6f rated core flow and within 
10% of RATED THERMAL POWER. Plant operational experience has shown that this 
flow correlation methodology is consistent with the guidance and intent in 
Reference 8. Changes throughout the cycle in the drive flow/ core flow 
relationship due to the changing thermal hydraulic operating conditions of the 
core are accounted for in the margins included in the bas.es or analyses used to 
establish the setpoints for the APRM Simulated Thermal Power - Upscale Function 
and the OPRM Upscale Function. 

For the Simulated Thermal Power - Upscale Function (Function 2.b), the 
CHANNEL CALIBRATION surveillance requirement is modified by two Notes. The 
first Note requires evaluatioD of channel performance for the condition where 
the as-found setting for the channel setpoint is outside its as-found tolerance 
but conservative with respect to the Allowable Value. Evaluation of channel 
performance will verify that the channel will continue to behave in accordance 
with safety analysis assumptions and the channel performance assumptions in the 
setpoint methodology. The purpose of the ~ssessment is to ensure ~onfidence in 
the channel performance prior to retu·rni ng the channel to service. For channels 
determined to be OPERABLE but degraded, after retur.ning the chann,el to service 
the performance of these channels will be evaluated under the plant Corrective 
Action Program. Entry into the Corrective Action Program will ensure required 
review and documentation of the condition. The second Note requires that the 
as-left setting for the channel be within the as-left tolerance of the Trip 
Setpoint. The as-left and as-found tolerances, as applicable, will be applied 
to the surveillance procedure setpoint. This will ensure that sufficient margin 
to the Safety Limit and/or Analytical Limit is maintained. If the as-left 
channel setting cannot be returned to a setting within the as-left tolerance of 
the Trip Setpoint, then the channel shall be declared inoperable. The as-left 
toler~nce for this function is calculated using the square-root-sum-of-squares 
of the reference accuracy and the measurement and test equipment error 
(including readability). The as-found tolerance for this function is calculated 
using the square-root-sum-of-squares of the reference accuracy, instrument 
drift, and the measurement and test equipment error (including readability). 

To ensure that the APRMs are accurately indicating the true core 
average power; the APRMs are adjusted to the reactor power calcu1ated from 
a heat balance if the heat balance calculated reactor power exceeds the 
APRM channel output by more than 2% RTP. 

This Surveillance does not preclude making APRM channel adjustments, 
if desired, when the heat balance calculated reactor power is less than the 
APRM channel output. To provide close agreement between the APRM i.ndicated 
power and to preserve operati.ng ma,rgin, the APRM channels are normally 
adjusted to within+/- 2% of the heat balance calculated reactor power. 
However, this agreement is not required for OPERABILITY when APRM output 
indicates a higher reactor power than the heat balance calculated reactor 
power. 
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3/4,3 INSTRUMENTATION 

3/4.3,1 REACTOR PROTECTION SYSTEM INSTRUMENTATION (continued) 

As noted in Table 3.3.1-2, Note"*", the redundant outputs from the 
2-0ut-.Of-4 Voter channel are considere.d part o.f the same channel, but the 
OPRM and APRM outputs are considered to be separate channels, so N = 8 to 
determine the interval between tests for application of Specification 
4.3.l.3 (REACTOR PROTECTION SYSTEM RESPONSE TIME). The note furt~er 
requires that testing of OPRM and APRM outputs shall be alternated. 

Each test of an OPRM or APRM output tests each of the redundant outputs 
from the 2-0ut-Of-4 Voter channel for that function, and each of the 
corresponding relays in the RPS. Consequently, each of the RPS relays is tested 
every fourth cycle. This testing frequency is twice the frequency justified by 
References 2 and 3. 

Automatic reactor trip upon receipt of a high-high radiation signal 
from the Main Steam Line Radiation Monitoring System was removed as the result 
of an analysis performed by General Electric in NED0-31400A. The NRC approved 
the results of this analysis as documented in the SER (letter to George J. Beck, 
BWR Owner's Group from A.C. Thadani, NRC, dated May 15, 1991). 

The measurement of response time at the frequencies specified in the 
Surveillance Frequency Control Program provides assurance that the protective 
functions associated with each channel are completed within the time limit 
assumed in the safety analyses. No credit was taken for those channels with 
response times indicated as not applicable except for the APRM Simulated Thermal 
Power - Upscale and Neutron Flux - Upscale trip functions and the OPRM Upscale 
trip function (Table 3.3.1-2, Items 2.b, 2.c, and 2.f). Response time may be 
demonstrated by any series of sequential, overlapping or total channel test 
measurement, provided such tests demonstrate the total channel response time as 
defined. Sensor response time verification may be demonstrated by either (1) 
inplace, onsite or offsite test measurements, or (2) utilizing replacement 
sensors with certified response times. Response time testing for the senso,rs as 
noted in Table 3.3.1-2 is not required based· on the analysis in NED0-32291-A. 
Response time testing for the remaining channel components is required as noted. 
FGr the digital electronic portions of the APRM functions, performance 
characteristics that determine response time are checked by a combination of 
automatic self-test, calibration activities, and response time tests of the 2-0ut
Of-4 Voter (Table 3.3.1-2, Item 2.e). 
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3/4.3,2 ISOLATION ACTUATION INSTRUMENTATION 
This spe,cification ensures ~he effectiveness of the i.n.strume.nt.ation used to 

mitigate the consequences of acci ents bY prescribing the OPERABILITY tr1p 
setpo,nts and response times tor solat1on of the reactor systems. When 
necessary, one ch~nnel may be inoperable for brief 1ntervals to conduct required 
surve1 I I c1nce. 

Surv~illance intervals are determined in accordance with the Surveillance 
Fre~uency control Program and mai~tenance oyfage times have been determined 1n 
i;ICC rdance wi!h NI0C-30851P, Supp ement 2, 'echnical Specification -1-mgr,ovement 
Ana ys1s for WR ostr~mentatioh ommon to RPS and ECCS instrumeotat10 '~~ 
~iproved byte N can documente 1n the NRC Safety Eva ~ijtion KeQgrt CS ) 
~ etter t . . race ro C. I:. Kassi da ed Ja. uar , 1 9 and NI: C-~16 P-A, 

echnica? joeci¥,ication Tmprovement Aoafysis .?or BW~ Iso afion Actuat10D 
Instnrn1enta 1 on, ' as approved by the NKC and documented 1 n the NRC Sl:R t I etter to 
S.o. Floyd ram C.E. Rossi datea June 18, 1990). 

A successful t~s:t of. the reuui red contaft(s) of a channel rel al may be 
erfor ed b he er1t cation of tne change o s e ot a sin le co t f 

~he refa_y, rots c~arifies what is a[l acceptab e E~ANNEL FUNCT?ONAL ~ §f 0~ a 
re I ay. I hl s 7;; acceotab I e because. ail ~t tbe othrr required ~ontaits of the 
el ay re yen f1 ed by ot er Tecnni c l ec fi.cat n and non- I echn cal 

~pec1ffcat1ons tests as 9eterm,ned gy ge ~urve1 ?ance Frequency antral 
Program. 

Automatic ~l psure of the M~IVs upon r.ecei pt of .a hi•gh-hi gh radiation 
signal tram the a,n ~team Line adiation MQDitoring Sys~em las removed as the 
result ~fan ana ysis cerformed y ijeneral ~lectr1~ in N □o- 1400A. The NRC 
pprove the es I s ot this ana y 1s a oc e te 1 e S R (lett t 

~eorge . Beck, ~W~ Owner's Group from A.8. ¥~a8an , ~RC, dated May IS, ~991). 

Some .of the trip settings may have tolerances e~plicitly stfted where both 
th high d low values re cri t1 cal and ma have a substlnti l feet o 
safety. fRe setpo1nts of other instrumentation, where on y t~e ~ gh or ?ow end 
t th setting have a 1rect bearin on s fet are estab ,shed at a level way 

2rom Ehe normal operat1ng range to 8revent ,n{avertent ac uat1on of the systems 
involved. 

Except for the MSIVs, the safety analysis doe~ not address individual 
sensor response times or the response times of the logic systems to.which the 

~
eEsors are connected For D.C. 0oerated valves a 3 }ecofld deJay 1s assum~d 
e ore the valve starts to move. For A.C. operated va ves, it 1s assumed tat the 
.. power suop!y 1s lost and is restored by startup o the emer~ency diese 

generators. Ih this event, a t1me of.13 seconds 1s assumed Deto e the valve 
starts to move. In add1t1on to the o~pe break, the ta1 lure oft e D.c. ooerated 
valve is assumed; thus the sifnal delay (srnsor response) is concurrent w1th the 
10-second diesel startuo and he.3 second oad center loading delay. The safety 

~
na1ys1s cons1ders an allow9b e inventory ass 1n each case which in turn 
etetmines.the valve speed 1n conjun;::t100 with ~he 13-s.econd delay. It tallows 
hat checking the valve soeects ana the 13-secon time for emergency po~er 

establishment will establ1sh the response time or the isolation tl.mttions. 

Rf.sponse time testing for sensors are not reQuired based on the analysis in 
NED0-32: 9 -A. Resoon.s.e time testing ot the rema'lning channel components is 
require as noted 1n !able 3.3.2-3. 

Operation ~1th a triR set less conservative than its Trip Setpoint but 

~
. ithin its specified AllQw9ble Valve is accepti;tble on the basi$ that the 
Hference betweer:i each Tno setpo1[1t and the Allowable.Value ,s an allowance 
or instrumeni drift spec1t1cal IY allocated tor each trip 1n the safety 

ar:ialyses. Pr l]lary containment 1so1 911on valves that are actuated by_tne i$olation 
.s.1@aJs speci 1ed in Te~hn1ca7 sgec1 1cat1on Table 3.3.2-1 are 1dent1fied in 
lethnical Kequirements Manual Ta le .b.3-1. 

The opening of a containment isolati_pn v.alve that was locked or sealed 
closed to satisfy TechQical Spec1ficc;ltion ~.3.2 Action st.atements, may be reopened 
on an intermittent basis under adm1n1strat1ve contrQls. lhese controls cons1st of 
Stationing a dedicated 1ndiv1dual at the controls of the valve who is in 
continuous commun1cat1on with the control room. In this.way, the oenetration can 
be rapidly isolated when a need for primary containment isolation is indicated. 

3/4.3,3 EMERGENCY CORE COOLING SYSTEM ACTUATION INSTRUMENTATION 
.. The emergency core cooling system actuation in:;trurnentation is proij'ded t0 

in1t1ate actions to mit1tate the conseQuences of acc1dents that are beygn the 
ab1l1ty of the o erat r o control. THis s ecificat,on rovides t OP~ BILlTY 
requirements, tr~p se~oo nts_and fesponse t~mes that wil9 ensure e~fect,veness 
OT th~ systems to orov1de the design protection. Although the instruments are 
l1ste _by system, 1n some cases the same instrument may be used to send the 
actua ,on signal to more than one system at the same time. 
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INSTRUMENTATION 
BASES 

3/4.3,3 EMERGENCY CORE COOLING SYSTEM ACTUATION INSTRUMENTATION (Continued) 

Surveillance intervals are determined in accordance with the Surveillance 
Frequency Control Program and maintenance outage times have been determined in 
accordance with NEDC-30936P 1 Parts 1 and 2.,_ "Technical Specification Improvement 
Methodology {with Demonstra~ion for BWR EC~S Actuation Instrumentation)," as 
approved oy the NRC and documented in the SER (letter to D. N. Grace from A. C. 
Thadani dated December 9i 1988 (Part 1) and letter to D. N. Grace from C. E. 
Rossi d,ated December 9, 988 (Part 2)). 

A successful test of the required contact(s) of a channel relay may be 
performed by the verification of the change of state of a single contact of 
the relay. This clarifies what is an acceptable CHANNEL FUNCTIONAL TEST of a 
relay. This is acceptable because all of the other required contacts of the 
relay are verified by other Technical Specification and non-Technical 
Specifications tests as determined by the Surveillance Frequency Control 
Program. 

Successful operation of the required safety functions of the Emergency Core 
Cooling Systems (ECCS) is dependent upon the availability of adequate power for 
energizing various components such as pump motors, motor operated valves, and the 
associated control components. If the loss of power instrumentation detects that 
voltage levels are too low, the buses are disconnected from the offsite power 
sources and connected to the onsite diesel generator (DG) power sources. The loss 
of power relays in each channel have sufficient overlapping detection 
characteristics and functionality to permit operation subject to the conditions in 
Action Statement 37. Bases 3/4.8.l, 3/4.8.2, and 3/4.8.3 provide discussion 
regarding parametric bounds for determining operability of the offsite sources. 
Those Bases assume that the loss of power relays are operable. With an inoperable 
127Z-11XOX relay the grid voltage is monitored to 230kV (for the 101 Safeguard 
Bus Source) or 525kV (for the 201 Safeguard Bus Source) to increase the margin for 
the operation of the 127Z-11XOX relay. 

Operation with a trip set less conservative than its Trip Setpoint but 
within its specified Allowable Value is acceptable on the basis that the 
difference between each Trip Setpoint and the Allowable Value is an allowance 
for instrument drift specifically allocated for each trip in the safety 
analyses. 

tNSt~ORE~TA~!8~TOR PRESSURE VESSEL (RPV) WATER INVENTORY CONTROL (WIC) 

The RPV contains penetrations below the top of the active fuel (TAF) that 
have the potential to drain the reactor coolant inventory to below the TAF. If 
the water level s.houl d drop below the TAF, the ability to remove decay heat is 
reduced which could lead to elevated cladding temperatures and clad 
perforation. Safety Limit 2.1.4 reguires the RPV water level to be above the top 
of the active irradiated fuel at all times to prevent such elevated cladding 
temperatures. 

Technical Specifications are required by 10 CFR 50.36 to include limiting 
saf~ty system settings (LSSS) for variables that have significant safety 
fun ct, ons. LSSS are defined by the regulation as "Where a LSSS is spec, fi ed for 
a variable on which a safety limit has been placed, the setting must be chosen so 
that automatic protective actions will correct the abnormal situation before a 
Safety Limit CSL) is exceeded." The Analytical Limit is the limit of the process 
variable at which a safety action is initiated to ensure that a SL is not 
exceeded. Any automatic protection action that occurs on reaching the Analytical 
Limit therefore ensures that the SL is not exceeded. However, in practice, the 
actual settings for automatic protection channels must be chosen to be more 
conservative than the Analytical Limit to account for instrument loop 
uncertainties related to the setting at which the automatic protective action 
would actually occur. The actual settings for the automatic isolation channels 
are the same as those established for tne same functions in OPERATIONAL 
CONDITIONS 1, 2, and 3 in Table 3.3 .. 2-2, "ISOLATION ACTUATION INSTRUMENTATION 
SETPOINTS. II 

With the unit in OPERATIONAL CONDITION 4 or 5, RPV water inventory control is 
not required to mitigate any events or accidents evaluated in the safety analyses. 
RPV water inventory control ts required in OPERATIONAL CONDITIONS 4 a11d 5 to 
protect Safety Limit 2.1.4 and the fuel cladding barrier to prevent the release of 
radioactive material should'a draining event occur. Under the definition of DRAIN 
TIME, some penetration flow paths may be excluded from the DRAIN TIME calculation 
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BASES 

3/4.3.3.A RPY WATER INVENTORY CONTROL CWIC) INSTRUMENTATION (Continued) 

if they will be isolated by valves that will close automatically without offsite 
power prior to the RPV water level being equal to the TAF when actuated by RPV 
water level isolation instrumentation. 

The purpose of the RPV Water Inventory Control Instrumentation is to support 
the requirements of LCO 3.5.2, "Reactor Pressure Vessel (RPV) Water Inventory 
Control (WIC)," and the definition of DRAIN TIME. There are functions that 
support automatic isolation of Residual Heat Removal (RHR) subsystem and Reactor 
Water C1eanup (RWCU) system penetration flow path(s) on low RPV water level. 

A double.ended guillotine break of the Reactor Coolant System (RCS) is not 
considered in OPERATIONAL CONDITIONS 4 and 5 due to the reduced RCS pressure, 
reduced piping stresses, and ductile piping systems. Instead, an event is 
considered postulated in which an initiating event allows draining of the RPV 
water inventory through a single penetration flow path with the highest flow 
rate, or the sum of the drain rates through multipTie penetration flow paths 
susceptible to a common mode failure. It is assumed, based on engineering 
judgment, that while in OPERATIONAL CONDITIONS 4 and 5, one low pressure ECCS 
injection/spray subsystem ca11 be manually initiated to maintain adequate reactor 
vessel water level. 

As discussed in References 1, 2, 3. 4, and 5, operating experience has shown 
RPV water inventory to be significant to public health and safety. Therefore, 
RPV Water Inve11tory Control satisfies Criterion 4 Gf 10 CFR 50.36(c)(2)(ii). 

Permissive and interlock setpoints are generally considered as nominal values 
without regard to measurement accuracy. 

The specific Applicable Safety Analyses, LCD, and Applicability discussions 
are list~d below on a Function-by-Function basis. 
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3/4.3.3.A RPV WATER INVENTORY CONTROL CWIC) INSTRUMENTATION (Continued) 

RHR System Isolation - Reactor Vessel Water level Low - Level 3 
The definition of DRAIN TIME allows crediting the closing of penetration flow 

paths that are capa.ble of being isolated by valves that will close automatically 
without offsite power prior to the RPV water level being equal to the TAF when 
actuated by RPV water level isolation instrumentation. The Reactor Vessel Water 
Level Low - Level 3 Function associated with RHR System isolation may be credited 
for automatic isolation of penetration flow paths associated with the RHR System. 

Reactor Vessel Water Level Low - Level 3 signals are i ni ti ated from four level 
transmitters that sense the difference between the pressure due to a constant 
column of water (reference leg) and the pressure due to the actual water level 
(variable leg) in the vessel. While four channels (two channels per trip system) 
of the Reactor Vessel Water Level Low - Level 3 Function are available, only two 
channels (all in the same trip system) are required to be OPERABLE. 

The Reactor Vessel Water Level Low - Level 3 Allowable Value was chosen to be 
the same as the Primary Containment Isolation Instrumentation Reactor Vessel Water 
Level Low - Level 3 Allowable Value (Table 3.3.2-2), since the capability to cool 
the fuel may be threatened. 

The Reactor Vessel Water Level Low - level 3 Function is only required to be 
OPERABLE when automatic i so~ ati on of the associated penetrati or:i fl ow path is 
credited in calculating DRAIN TIME. This Functio~ isolates the Group 2 valves. 

Reactor Water Cleanup ( RWCU) System I sol at1 on - Reactor Vessel Water Level -
Low. Low - Level 2 

The definition of DRAIN TIME allows crediting the closing of penetration flow 
paths that are capable of being isolated by valves that will close automatically 
without offsite power prior to the RPV water level being equal to the TAF when 
actuated by RPV water level isolation instrumentation. The Reactor Vessel Water 
Level - Low, Low - level 2 Function associated with RWCU System isolation may be 
credited for automatic isolation of penetration flow paths associated with the 
RWCU System. 
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3/4.3.3.A RPY WATER INVENTORY CONTROL CWIC) INSTRUMENTATION (Continued) 

Reactor Vessel Water Level - low, Low - Level 2 signals are initiated from four 
level transmitters that sense the difference between the pressure· due to a 
constant column of water (reference leg) and the pressure due to the actual water 
level (variable leg) in the vessel. While four channels (two channels per trip 
system) of the Reactor Vessel Water Level - Low, Low - Level 2 Function are 
available, ornly two channels Call in the same trip syste~) are required to be 
OPERABLE. . 

The Reactor Vessel Water Level - low, Low - Level 2 All~wable Value was chosen 
to be the same as the Primary Containment Is,olation Instrumenta,tion Reactor Vessel 
Water Level - Low., L-ow Level 2 Allowable Value (Table 3.3.2-2), since the 
capability to cool the fuel may be threatened. · 

The Reactor Vessel Water Level - Low, Low - Level 2 Function is only required 
to be OPERABLE- when automatic isolation of the associated penetration flow path is 
credited in calculating DRAIN TIME. This Function isolates the Gr.oup 3 valve·s. 

A successful test of the required contact(s) of a channel relay may be 
performed by the verification of the change of state of a single contact of 
the relay. This cl arifi'es what is an acceptable CHANNEL FUNCTIONAL TEST of a 
relay. This is acceptable because all of the othe~ required contacts of the 
relay are verified by other Technical Specification and non-Technical 
Specifications tests as determined by the Surveillance frequen~y Control 
Program. 

ActioQs 

A note has been provided to modify the ACTIONs related to RPV Water Inventory 

0 

Control instrumentation channels .. The ACTIONs for inoperable RPV Water Inventory c·-) 
Control instrumentation channels provide appropriate compensatory measures for 
each inoperable RPV Water Inventory Control instrum~ntation channel. 

ACTION a. directs taking the appropriate ACTION referenced in Table 3.3.3.A-l. 
The applicaple ACTION referenced in the table is Function dependent. 

RHR System Shutdown Cooling Mode Isolation, Reactor Vessel Water Level Low -
Level 3, and Reactor Water Cleanup System Isolation, Reactor Vessel Water Level -
Low, Low - Level 2 functions are applicable when automatic isolation of the 
associated penetration flow path is credited in calculating DRAIN TIME. If the 
instrumentation is inoperable, ACTION 38 directs imediate action to place the 
channel in trip. With the inoperable channel in the tripped condition, the 
remaining channel will isolate the penetration flow path on low water level. If 
both channels are inoperable and placed in trip, the penetration flow path will 
be isolated. Alternatively, ACTION 38 requires the associated penetration flow 
path.( s) are incapable of automatic isolation and cal cul ati on of DRAIN- TIME. The 
calculation cannot credit automatic isolation of the affected penetration flow 
paths. 
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3. Generic Letter 92-04, "Resolution of the Issues Related to Reactor Vessel Water Level Instrumentation in BWRs Pursuant to 10 CFR 50.54(f)," August 
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4. NRC Bulletin 93-03, "Resolution of Issues Related to Reactor Vessel Water 
Level Instrumentation in BWRs," May 1993. 

5. Information Notice 94-52, "Inadvertent Containment Spray and Reactor 
Vessel Draindown at Millstone l," July 1994. 

3/4. 3. 4 RECIRCULATION PUMP TRIP ACTUATION INSTRUMENTATION 

The anticipated transient without scram (ATWS) recirculation pump trip 
system provides a means of limiting the consequences of the unlikely occurrence 
of a failure to scram during an anticipated transient. The response of the 
plant to this postulated event falls within the envelope of study events in General Electric Company Topical Report NED0-10349, dated March 1971, NE00-
24222, dated December 1979, and Section 15.8 of the FSAR. 

The end-of-cycle recirculation pump trip (EOC-RPT) system is a supplement to 
the reactor trip. During turbine trip and generator load rejection events, the 
EOC-RPT will reduce the likelihood of reactor vessel level decreasing to level 
2. Each EOC-RPT system trips both recirculation pumps, reducing coolant flow in 
order to reduce the void collapse in the core during two of the most limiting 
pressurization events. The two events for which the EOC-RPT protective feature 
will function are closure of the turbine stop valves and fast closure of the 
turbine control valves. 

A fast closure sensor from each of two turbine control valves provides input to the EOC-RPT system; a fast closure sensor from each of the other two turbine 
control valves provides input to the second EOC-RPT system. Similarly, a 
position switch for each of two turbine stop valves provides input to one EOC
RPT system; a position switch from each of the other two stop valves provides 
input to the other EOC-RPT system. For each EOC-RPT system, the sensor relay 
contacts are arranged to form a 2-out-of-2 logic for the fast closure of tu~bine 
control valves and a 2·out-of-2 logic for the turbine stop valves. The 
operation of either logic will actuate the EOC-RPT system and trip both 
recirculation pumps. 
I T>1.,rnTf"IIJ 1,1 .. IT'"T' ,... 
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3/4,3:4 RECIRCULATION PUMP IRIP·ACTUAJION~INSJRUMENJATION (Continued) 

Each EOC-RPT system may b~-~anually bypassed by use of a-keyswitch which is 
admi ni sfrati vel y controlJ.ed. The _manual. bypasses and .the automati_c Operating 
Bypass'. at -, ess thari. 29·_ si ·-of RATED THERMAL-POWER are annunciated in the control 

' room.. . ' - ' - " - -
"•·' 

., 1 • ; • • • - ~.. • - • 

-, The EOC:·R~T- system: response time' is the _t'ime ·assurn~d hi ttie analysis betwee.h 
initiation·of valv~ motion and complet~ suppression of the electric arc, 1.e~, 
175 ms. ·.Included i'n -this time are: the response· time of the· sen-sor, the tjn'Je 
allotted for breaker arc suppr_etsion, and.the response· time_ o~ th~ sy'stem logic . 
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u v~1 a ce 1 n e va s . e e er 1 e 1 n acco a c w1 .e v · · 
Frequency control Progr~m ant maintenance outage times have. been d_etermine •· n 
acc;drdtnce witn GENE-77 -06- , "Bases f9r Ch!nges to Surveillaice Test Intervals 

ind Al oweo OUt-of-Serv ce T mes for S~ ecse Instrumentation ecHnJcal 
Decif ~at1ons," as apprQved by the NR an 9cumented in the l:.R ( I etter to R. D. 
1nz, v, from C.I:.. Koss, datea July 2 , 1 9 J. 

A successful test of the fequi red contaftCs) of a cha17nel rel a{: may be 
performed by the yerification o the c'hange o state Qf a. single con a}t Qf 
thr relgy, Tt,is clarifH!S what 75 ao acc;eptab e CHANNl:.L_f-UNCTIONAL TS at a· 
re ,ay. 1171 s 1 $ i;lcc;eptab I!= be~ause a 11 Qf the other requ1 red .c.ontaits o the 
re ay 9re yer1f1ed by other lei;:hnical SpecificatJ9n and non-lechn cal 
Spec1f1cat1ons tests as determined by the Surveil ance Frequency antral 
Program. 

Operation wit'h il trip set less conservative than its Tri,p Setpoint but 

~
ithin Hs specitied AllQwable Value is qcceptable on the tasi$ that 1he · 
1fference betweeo each Tri.D Setpoiot and the Allowable Va ue 1s an a lowance 
or instrument drift specifically a)located tor each trip n the safe y 

analyses. 

3/4,~,5 REACTOR CORE ISOLATION COOLING SYSTEM ACTUATION INST~UMENTATION 
. The reac:tor core isolation cooling system actuation. instrumentation is 

provided.to initiate actions to assure ade~uate core cooling in the event at 
reactor 1s0lat1on from ~ts primary heat s1 k and the IO$S of feed~ater flow tQ 
the reactor vessel. Th s ihstrumer;itat1on oes not pr;ovide actuation of any of 
the emergency core cool ng equipment. · 

Surveillance intervals are determined in accordance with the Suf~eiJlance 
Frequency (ootrol Program aod main~en 9nce ovtag(= times have bee~ soec ie 1n 
accdrdqnce with recgmm!ndijt19ns ma e RY GE 1n thiir let1er tote HWK wner s 
Group dat~d August I,. 98~, :;,Ul:3JEC : cl ariti cat on. at .. e~hni ca Speci i cation 
changes g1 ven 1 n ECC.::. ctuat1 on Instrumentation nalys1 s.' 

A g~cessful te;t of the fe~i reed contaft{s) off charrnel rel al may fe 
~~rrf~~fi . th{~e cY~~~ f~ ~~t~g~t O 

ls t a6 ~2g~~fagl e SC~A~N~L ~u~c~1MAE
0
?E~ft 0~ a 

re ay. This is·acc;eptable be~ause.all Qf the other required contai;:ts of the 
re ay ijre yerified by other Techn1cill Specittcati9n and non-Technical 
Spec1f1cat1ons tests as determined by the Surve1l ance Frequency control 
Program. 

Oferati on fith a trip set less conservative than its fri p Setfoi nt but 

'

ithin ts sbpteci ied AlhlQw~bl~ fvalvefis dacdcehptable onb1thVe fasi$ tha the 1fference e weeo eac TnD se po10 an e Allowa e a ue 1s an allowance 
or 1nstrument drift spec1ticat y al ocate tor each trip· n the safety 

analyses. 

3/4,3,6 CONTROL ROD BLOCK INSTRUMENTATION 
The contfol rod bl of~ functions f re f rovi ded consistent with the 

requir~ments o the soeci 1~at16ns in ect on 3/4;1.4, Contro1 Rod Program 
Controls ~nd Sectign 3/4, ower Distr but on Lim ts and Sect1on 3/4.3 
instrumeoti.ition. lt;ie tri,p ·oqJc i!:i arranged so that a trip in any one of the 
inputs w1l I result 1n a control rod block. 

SurvBil lance intervals a re determined in accordance with the SurveiJ lance 
Fre~uancy coot~ol Pro~ram ~nd mai~teriancr outage ti,mT have.~een 1eterm1ne in 
lg~Y~sf~

0
fo~

1
~ RN~8~ir8~

5
~od ~vggkeT~~tru~e~I:~~g~c" a~pggir~~ia g9 !w~rij~em~~~ 

~8§~~~nted in _he SER ( ietter to D. N. Grace tram t. I:.. Rossi datea September .~2, 

A Juccessful te;t .of. the fe3-iui red contaft( s) of f cha17nel rel a.,Y may fe 
~~rrf~~fiv l bTh{~e cY~~~ f~~~t~g~t O 

is t a6 ~2g~6fagl e s.C~A~N~L iu~cnMAE
0
9E§ft 0~ a 

re ay. I hl s i $ _acc;eptab I e because a 11 ~t tlJe. other regui red contac;ts :,of. the 
re ay ijre yer1Med by other Technical pecit1catJDn and non-Technical 
Spec, f1 cat, ans tests as determ1 ned by he survei I I ance Frequency control 
Program. 

Operation with a trip set less conservativt than its Trip Setpoint but 

'

1thin 1ts specified Allow9ble Valve is acceptab e or the basi$ that the 
1fference betweeo each Tr10 Setpo1ot and the Al owable Va]ue 1s an allowance 
0r 1nstrume,nt drift .specincally aJlocated tor each trip in the safety 

analyses. · •. 
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INSTRUMENTATION 

BASES 

3/4.3.7 MONITORING INSTRUMENTATION 

3/4.3.7.1 RADIATION MONITORING INSTRUMENTATION 

The OPERABILITY of the radiation monitoring instrumentation ensures that: 
(1) the radiation levels are continually measured in the areas served by the 
individual channels, and (2) the alarm or automatic action is initiated when the 
radiation level trip setpoint is exceeded, and (3) sufficient informat1on is 
available on selected pl ant parameters to monitor and assess these variables 
following an accident. This capability is consistent with 10 CFR Part 50, 
Appendix A, General Design Criteria 19, 41, 60, 61, 63, and 64. 

The surveillance interval for the Main Control Room Normal Fresh Air Supply 
Radiation Monitor is determined in accordance with the Surveillance Frequency Control 
Program. 

A successful test of the required contact(s) of a channel relay may be 
performed by the verification of the change of state of a single contact of the 
relay. This clarifies what is an acceptable CHANNEL FUNCTIONAL TEST of a relay. 
This is acceptable because all of the other required contacts of the relay are 
verified by other Technical Specification and non-Technical Specifications tests 
as determined by the Surveillance Frequency Control Program. 

3/4.3.7.2 (Deleted) - INFORMATION FROM THIS SECTION RELOCATED TO THE UFSAR. 

3/4.3.7.3 (Deleted) INFORMATION FROM THIS SECTION RELOCATED TO THE ODCM. 

3/4.3.7.4 REMOTE SHUTDOWN SYSTEM INSTRUMENTATION AND CONTROLS 

The OPERABILITY of the remote shutdown system instrumentation and controls 
ensures that sufficient capability is available to permit shutdown and maintenance of 
HOT SHUJGOWN of the unit from locations outside of the control room. This capability 
is required in the event control room habitability is lost and is consistent with 
General Design Criterion 19 of 10 CFR Part 50, Appendix A. The Unit 1 RHR transfer 
switches are included only due to their potential impact on the RHRSW system, which is 
common to both units. 

3/4.3.7.5 ACCIDENT MONITORING INSTRUMENTATION 

The OPERABILITY of the accident monitoring instrumentation ensures that 
sufficient information is available on selected plant parameters to monitor and 
assess important variables following an accident. This capability is consistent with 
the recorrrnendati ons of Regulatory Gui de 1. 97, "Instrumentation for Light Water Cooled 
Nuclear Power Plants to Assess Plant Conditions During and Following an Accident," 
December 1975 and NUREG-0737, "Clari fi cation of TMI Action Pl an Requirements," 
November 1980. 

Table 3.3.7.5-1, Accident Monitoring Instrumentation, Item 2, requires two 
OPERABLE channels of Reactor Vessel Water Level monitoring from each of two 
overlapping instrumentation loops to ensure monitoring of Reactor Vessel Water Level 
over the range of -350 inches to +60 inches. Each Channel is comprised of one 
OPERABLE Wide Range Level instrument loop (-150 inches to +60 inches) and one OPERABLE 
Fuel Zone Range instrument loop (-350 inches to -100 inches). Both instrument loops, 
Wide Range and Fuel Zone Range, are required by Tech. Spec. 3.3.7.5 to provide 
sufficient overlap to bound the required range as described 1n UFSAR Section 7.5. 
Action 80 is applicable if the required number of instrument loops per channel (Wide 
Range .and Fuel Zone Range) is not maintained. 
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INSTRUMENTATION 

BASES 

3/4.3.7.5 ACCIDENT MONITORING INSTRUMENTATION (continued) 

Table 3.3.7.5-1, Accident Monitoring Instrumentation, Item 13, requires two 
OPERABLE channels of Neutron Flux monitoring from each of three overlapping 
instrumentation loops to ensur~ monitoring of Neutron Flux over the range of 10-6% to 
100% full power. Each channel is compri sect of one OPERABLE SRM (10·9% to 10-31 power), 
one OPERABLE IRM (10·4% to 40% power) and one OPERABLE APRM (0% to 125% power). All 
three instrument loops, SRM, !RM and APRM, are required by Tech. Spec. 3.3.7.S to 
provide sufficient overlap to bound the required range as described in UFSAR Section 
7.5. Action 80 is applicable if the required number of instrument loops per channel 
(SRM, IRM, and APRM) is not maintained. 

3/4.3.7.6 SOURCE RANGE MONITORS 

The source range monitors provide the 0perator with information of the status 
of the neutron level in the core at very low power levels during startup and 
shutdown .. At these power levels, reactivity additions shall not be made without this 
flux 1 evel information avai 1 able to the operator. When the intermediate rang.e 
monitors are on seal e, adequate information is available without the SRM!:i and they 
can be retracted. 

A successful test of the required contact(s) of a channel relay may be 
performed by the verification of the change of state of a single contact of the 
relay. This clarifies what is an acceptable CHANNEL FUNCTIONAL TEST of a relay. 
This is acceptable because all of the other required contacts of the relay are 
verified by other Technical Specification and non-Technical Specifications tests 
as determined by the Surveillance Frequency Control Program. 
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3/4,3.7.7 (Deleted) INFORMATION FROM THIS SECTION RELOCATED TO THE TRM. 

3/4.3.7.8 (Deleted) - INFORMATION FROM THIS SECTION RELOCATED TO THE TRM. 

3/4.3,7,9 (Deleted) - INFORMATION FROM THIS SECTION RELOCATED TO THE TRM. 
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INSTRUMENTATION 

3/4.3.7.10 (Deleted) 

3/4.3.7.11 (Deleted) - INFORMATION FROM THIS SECTION RELOCATED TO THE ODCM. 

3/4.3.7.12 (Deleted) - INFORMATION FROM THIS SECTION RELOCATED TO THE ODCM AND 
THE TRM. 

3/4.3.8 (Deleted) - INFORMATION FROM THIS SECTION RELOCATED TO THE UFSAR. 

3/4.3.9 FEEDWATER/MAIN TURBINE TRIP SYSTEM ACTUATION INSTRUMENTATION 

The feedwater/main turbine trip system actuation instrumentation is 
provided to initiate action of the feedwater system/main turbine trip system 
in the event of failur€ of feedwater controller under maximum demand. 

A successful test of the required contact(s) of a channel relay may be 
performed by the verification of the change of state of a single contact of 
the relay. This clarifies what is an acceptable CHANNEL FUNCTIONAL TEST of a 
relay. This is acceptable because all of the other required contacts of the 
relay are verified .by other Technical Speci fi cation and non-Technical 
Specifications tests as determined by the Surveillance Frequency Control 
Program. 

REFERENCES: 

1. NEDC-30851P-A, "Technical Specification Improvement Analyses for BWR 
Reactor Protection System," March 1988, 

2. NEDC-32410P-A, "Nuclear Measurement Analysis and Control Power Range 
Neutron Monitor (NUMAC PRNM) Retrofit P1us Option III Stability Trip 
Function," October 1995 .. 

3. NEDC-32410P-A, Supplement 1, "Nuclear Measurement Analysis and 
Control Power Range Neutron Monitor (NUMAC PRNM) Retrofit Plus 
Option III Stability Trip Function," November 1997. 

4. NED0-31960-A, "BWR Owners' Group Long-Term Stability Solutions 
Licensing Methodology," November 1995. 

5. NED0-31960-A, Supplement 1, "BWR Owners' Group Long-Term Stability 
Solutions Licensing Methodology," November 1995. 

6. NED0-32465-A, "Reactor Stability Detect and Suppress Solutions 
Licensing Basis Methodology for Reload Applications," August 1996. 

7. Letter, L. A. England (BWROG) to M. J. Virgilio, "BWR Owners' Group 
Guidelines for Stability Interim Corrective Action," June 6, 1994. 

8. GE Service Information Letter No. 516, "Core Flow Measurement - GE 
BWR/3, 4, 5 and 6 Plants," July 26, 1990. 

9. GE Letter NSA 00-433, Alan Chung (GE) to Sujit Chakraborty (GE), 
"Minimum Number of Operab.l e OPRM Cells for Option II I Stability at 
Limerick 1 & 2," May 02, 2001. 
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3/4,4 REACTOR COOLANT SYSTEM 

3/4,4,1 RECIRCULATION SYSTEM 

T,he 1mpact of s1ngle rec1rculat1on loop operat1on upon plant safety 1s 
assessed and shows that s1ngle-loop operation is permitted 1f the MCPR(99.9%) is 
increased as noted in the COLR, APRM scram and control rod block setpoints are 
adjusted a~ noted in Tables 2.2.1-1 and 3.3.6-2, respectively. 

An i nopera.bl e jet pump is not, in ·1 tsel f, a sufficient reason to declare 
a recirculat1on loop inoperable, but it does, in case of a design-bas1s-acc1dent, 
increase the blowdown area and reduce the capab1lity of reflood1ng the core; thus, 
the requ1rement for shutdown of the fac111ty with a jet pump 1noperable. Jet pump 
failure can be detected by mon1tor1ng jet pump performance on a prescr1bed 
schedule for s1gn1f1cant degradat1on. 

Add1t1onally, surve:lllance on the pump speed of the operating 
recirculat1on loop is imposed to exclude the poss1bility of excessive 
i 11ternal s v1 brat ion. The surve11 lance on di fferent1 al temperatures below 30% 
RATED THERMAL POWER ·or 50% rated rec1rculat1on loop flow 1s to mitigate the 
undue thermal stress on vessel nozzles, rec1'rculation pump and vessel bottom 
head during the extended operation of the single rec1rculat1on loop mode. 

Surveillance of recirculation loop flow, total core flow, and diffuser-to
lower plenum d1fferential pressure is d~signed to detect significant degradation in 
jet pump performance that precedes jet pump failure. This surveillance is requ1red 
to be performed only when the loop has forced recirculat1on flow s1nce surve1llance 
checks and measurements can only be performed during jet pump operation. The jet 
pump fa1lure of concern 1s a complete m1xer displacement due to jet pump beam 
fa1lure. Jet pump plugg1ng is also of concern since it adds flow resistance to the 
rec1rculation loop. S1gnificant degradation 1s indicated 1f the spec1fied criter1a 
confirm unacceptable deviations from estab11shed patterns or relationships. Since 
refuel1ng activities (fuel assembly replacement or shuffle, as well as any 
modifications to fuel support or1fice s1ze or core plate bypass flow) can affect 
the relationship between core flow, jet pump flow, and recirculation loop flow, 
these relationships may need to be re-establ1shed each cycle. S1milarly, init1al 
entry 1nto extended single loop operation may also requ1re establ1shment of these 
relationships. During the 1nitial weeks of operat1on under such conditions, while 
base-lining new "established patterns," eng1neering judgment Of the daily 
surve1llance results is used to detect Significant abnormalities which could 
indicate a jet pump failure. 

The recirculation pump speed operating characterist1cs (pump flow and loop 
fl ow versus pump speed) are determined by the fl ow resistance from the loop 
suct1on through the jet pump nozzles. A change in the relat1onship indicates a 
plug, flow restriction, loss 1n pump hydraulic performance, leakage, -or new flow 
path between the recirculation pump discharge and jet pump nozzle. For this 
criterion, the pump flow and loop flow versus pump speed relationship must be 
verified. 
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REACTOR COOLANT SYSTEM 

3/4.4.1 RECIRCULATION SYSTEM (continued) 

Individual jet pumps in a rec1rculation loop normally do not have the same 
flow. The unequal flow is due to the drive flow manifold, which does not 
distribute flow equally to all risers. The flow (or j€t pump diffuser to lower 
plenum differential pressure) pattern or relationship of one jet pump to the loop 
average is repeatable. An appreciable change in this relationship is an 
indication that increased (or reduced) resistance has occurred in one of the jet 
pumps. This may be indicated by an increase tn the relative flow for a jet pump 
that has experienced beam cracks. 

The deviations from normal are considered indicative of a potential problem 
in the recirculation drive flow or jet pump system. Normal flow ranges and 
established jet pump fl ow and d1fferenti.al pressure patterns are established by 
plotting historical data. 

Recirculation pump speed mismatch limits are in compliance with the ECCS 
LOCA analysis design criteria for two recirculation loop operation. The limits 
will ensure an adequate core flow coastdown from either recirculation loop 
following a LOCA. In the case ~here the mismatch limits cannot be maintained 
during two loop operation, continued operation is permitted in a single 
recirculation loop mode. 

In order to prevent undue stress on the vessel nozzles and bottom head 
region, the recirculation loop temperatures shall be within 50°F of each other 
prior to startup of an idle loop. The loop temperature must also be within 
50°F of the reactor pressure vessel coolant temperature to prevent thermal shock 
to the recirculation pump and recirculation nozzles. Sudden equalization of a 
temperature difference> 145°F between the reactor vessel bottom head coolant 
and the coolant in the upper region of the reactor vessel by increasing core 
flow rate would cause undue stress in the reactor vessel bottom head. 

3/4.4.2 SAFETY/RELIEF VALVES 

The safety valve function of the safety/relief valves operates to prevent 
the reactor coolant system from being pressurized above the Safety Limit of 
1325 psig in accordance with the ASHE Code. A total of 12 OPtRABLE safety/ 
relief valves is required to 11mit reactor pressure to within ASME III allow
able values for. the worst case upset transient. 

Demonstration of the safety/relief valve lift settings will occur only 
during shutdown. The safety/relief valves will be removed and either set 
pressure tested or replaced with spares which have been previously set pres
sure tested and stored tn accordance with manufacturers reco11V11endations at the 
frequency specified in the Surveillance Frequency control Program. 
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REACTOR COOLANT SYSTEM 

3/4,4,3 REACTOR COOLANT SYSTEM LEAKAGE 
3/4,4,3,1 LEAKAGE DETECTION SYSTEMS 
BACKGROUND 
UFSAR SafetyDesign Basis (Ref. 1), requires means for detecting and, to the extent 
practical identifying the location of the source of ~eactor Coolant System (RCS) 
PRESSURE BOUNDARY LEAKAGE. Regulatory Guide 1.45, Revision 0, (Ref. 2) describes 
acceptable methods for selecting leakage detection systems. 

Limits on leakage from the reactor coolan~ pressure boundary (RCPB) are required so 
that appr,op,riate action can be ta.ken before the integrity of the RCPB is impaired (Ref. 
2). Leakage detection systems for the RCS are provided to alert the operators when 
leakage rates above normal background levels are detected and also to supply 
quantitative measurement of leakage rates. In addition to meeting the OPERABILITY 
requirements 1 the monitors are typically set to provide the most sensitive response 
without causing an excessive number of spurious alarms. 

Systems for quantifying the leakage are necessary to provide prompt and quantitative 
information to the operators to permit them to take irrvnediate corrective -action. 
Leakage from the RCPB inside the drywell is detected by at least-one of four (4) 
independently monitored variables which include drywell sump flow monitoring equiP.ment 
with the required RCS leakage detection instrumentation (i.e., the drywell floor drain 
sump flow monitoring system. or, the drywell equipment drain sump monitoring system 
with the drywell floor drain sump overflowing to the drywel1 equipment drain sump)" 
drywell gaseous radioactivity, drywell unit cooler condensate flow rate and drywel, _ 
pressure/temperature levels. The primary means of guant:ffying leakage in the arywell 
1s the drywell sump monitoring system for UNIDENTIFIED LEAKAGE and the drywell 
equipment drain tank flow monitoring system for IDENTIFIED LEAKAGE. IDENTIFIED leakage 
is not germane to this Tech Spec and the associated drywell equipment drain tank flow 
monitoring system is not included. 

The drywell floor drain sump flow monitoring system monitors UNIDENTIFIED LEAKAGE 
- collected in the floor drain sump. UNIDENTIFIED LEAKAGE consists of leakage from RCPB 

components inside the drywell wh1ch are not normally subject to leakage and otherwise 
routed to the drywe11 equipment drain sump. The·primary containment floor drain sump 
has transmitters that SUP.ply level indication to the main control room via the plant 
monitoring system. The floor drain sump level transmitters are associated ~1th 
High/Low level switches that open/close the sump tank drain valves automatically. The 
level instrument processing unit calculates an average leak rate (gpm) for a given 
measurement period which resets whenever the sump drain valve closes. The level 
processing unit provides an alarm to the main control room each time the average leak 
rate changes by a predetermined value since the last time the alarm was reset. For the 
drywell floor arain sump flow monitoring system, the setpoint basis is a 1 gpm change 
in UNIDENTIFIED LEAKAGE. 

An alternate to the drywell floor drain sump flow monitoring system for quantify1ng 
UNIDENTIFIED LEAKAGE is the drywell equipment dra1n sump monitoring system, 1f the 
drywell floor drain sump is overflowing to the drywell equipment drain sump. In this 
configuration 1 the drywell equipment drain sump collects all leakage into the drywell 
equipment dra,n sump and the overflow from the drywell floor drain sump. Therefore~ if 
ttie drywell floor-drain sump 1s overflowing to the drywell equipment drain sum() the 
drywell equipment dr.ain sump monitoring system can be used to quant1fy UNIDENTihED 
LEAKAGE. In this condition, all leakage .measured by the dryweTl equ1pment drain sump 
~onitoring system is assumed to be UNIDENTIFIED LEAKAGE. The leakage determination 
process, including the transition to and use of the alternate method is described in 
station procedures. The alternate method would only be used when the drywell floor 
drain s~mp flow monitoring system is unavailable. 

In addition to the drywell sump monitoring system described above, the discharge of 
each sump is monitored by an independent flow element. The measured flow rate from the 
flow element is integrated and recordea. A main control room alarm is also provided to 
indicate an excessive sump discharge rate measured via the flow element. This system, 
referred to as the "drywell floor drain flow totali.ze.r", is not credited· for drywell 
floor drain sump flow monitoring system operability. · 
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REACTOR COOLANT SYSTEM 

BACKGROUND ccontjnuedl 
The primary containment atmospheric gaseous radioactivity monitoring system 
continuously monitors the primary containment atmosphere for gaseous radioactivity 
levels. A sudden increase of radioactivity, which may be attributed to RCPB steam or 
reactor water leakage, is annunciated in the main control room. 

Condensate from the eight drywell air coolers is routed to the drywell floor drain sump 
and is monitored by a series of flow transmitters that provide indication and alarms in 
the main control room. The outputs from the flow transm~tters are added together by 
summing units to provide a total continuous condensate drain flow rate. The high flow 
alarm setpoint is based on condensate drain flow rate in excess of 1 gpm over the 
currently i dent1fi ed preset 1 eak rate. The drywel1 air cool er condensate fl ow rate 
monitoring system serves as an added indicator, but not quantifier, of RCS UNIDENTIFIED 
LEAKAGE (Ref. 4). 

The drywell temperature and pressure monitoring systems provide an indirect method for 
detecting RCPB leakage. A temperature and/or pressure rise in the drywell above normal 
levels may be indicative of a reactor coolant or steam leakage (Ref. 5). 

APPLICABLE SAFETY ANALYSES 
A threat of significant compromise to the RCPB exists if the barrier contains a crack 
that is large enough to propagate rapidly. Leakage rate limits are set low enough to 
detect the leakage emitted from a single crack in the RCPB (Refs. 6 and 7). 

A control room alarm allow the operators to evaluate the significance of the indicated 
1 eakage and, if necessary, shut down the reactor for further i nvesti gati on .and 
corrective action. The allowed leakage rates are well below the rates predicted for 
critical crack sizes (Ref. 7). Therefore, these actions provide adequate response 
before a significant break in the RCPB can occur. 

' 
RCS leakage detection instrumentation satisfies Criterion 1 of the NRC Policy 
Statement. 

LIMITING CONDITION FOR OPERATION CLCO) 
This LCO requires instruments of diverse monitoring principles to be OPERABLE to 
provide confidence that small amounts of UNIDENTIFIED LEAKAGE are detected in t1me to 
allow actions to place the plant in a safe condition, when RCS leakage indicates 
possible RCPB degradation. 

The LCD requires four instruments to be OPERABLE. 

The required instrumentation to quantify UNIDENTIFIED LEAKAGE from the RCS consists of 
either the drywell floor drain sump flow monitoring system, or, the drywell equipment 
dr.ain sump monitoring system with the drywell floor drain sump overflowing to the 
drywell equipment drain sump. For either system to be con~idered operable, the flow 
monitoring portion of the system must be operable. The identification of an increase 
in UNIDENTIFIED LEAKAGE wi 11 be delayed by the time required for the UNIDENTIFIED 
LEAKAGE to travel to the drywell floor drain sump and it may take longer than one hour 
to detect a 1 gpm increase in UNIDENTIFIED LEAKAGE, depending on the origin and 
magnitude of the leakage. This sensitivity is acceptable for containment sump monitor 
OPERAS I LITY. 

The reactor coolant contains radioactivity that, when released to the primary 
containment, can be detected by the ~aseous primary containment atmospheric 
radioactivity monitor. A radioactivity detection system is included for monitoring 
gaseous activities because of its sensitivity and rapid response to RCS leakage, but it 
has recognized limitations. Reactor coolant radioactivity levels will be low during 

(_ 

initial reactor startup and for a few weeks thereafter, until activated corrosion , 
products have been formed and fission products appear from fuel element cladding 1, \ 
contamination or cladding defects. If there are few fuel element cladding defects and _J 
low levels of activation products, it may not be possible for the gaseous·primary 
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REACTOR COOLANT SYSTEM 

LIMITING CONDITION FOR OPERATION CLCOl (Continued) 
conta1nment atlf!ospher1c radioactiv1ty mon1tor to detect a 1 gpm increase within 1 hour 
during normal operation. However, the gaseous pr1mary containment atmospheric 
radioact1v1ty mon1tor is OPERABLE when 1t 1s capable of detect1ng .a 1 gpm increase in 
UNIDENTIFIED LEAKAGE within I hour given an RCS activity equivalent to that assumed tn 
the design calculations for the monitors (Reference 9). 

The LCO is satisf1ed when monitors of diverse measurement means are available. Th·us, 
the drywell ·fl oar drain sump mon1tori n·g system in combi nat1 on with a gaseous primary 
containment atmospher1c radioact1vity monitor, a pr1mary containment air cooler · 
condensate flow rate mon1tor1ng system, and a primary containment pressure and 
temperature monitoring system provides an acceptable m1n1munt. 

APPLICABILITY 
In OPERATIONAL CONDITIONS 1, 2, and 3, leakage detect1on systems are required to be 
OPERABLE to support LCO 3. 4. 3. 2. This app l 1 cab111ty 1 s consistent with that for LCO 
3.4.3.?. 

ACTIONS 
A. With the primary containment atmosphere gaseous monitoring system inoperable, grab 

samples of the primary containment atmosphere must be taken and analyzed to prov1de 
periodic leakage informat1on. [Provided a sample 1s obtained an~ analyzed once every 
12 hours, the plant ~ay be operated for up to 30 days to allow restoration of the 
radioactivity monitoring system. The plant may continue operation since other forms 
of drywell 1eakage detection are available.] 

' The 12 hours interval provides periodic information that is adequate to detect 
leakage. The 30 day Completion Time for Restoration recognizes other forms of 
leakage detection are available. 

B. With required drywell sump monitoring system inoperable, no other form of sampling 
can provide the equivalent information to quantify leakage at the required 1 
gpm/hour sensitivity. However, the primary containment atmospheric gaseous 
monitor [and the primary containment air cooler condensate flow rate monitor] will 
provide indication of changes in leakage. 

With required drywell sump monitoring system inoperable, drywell condensate flow 
rate monitoring frequency increased from 12 to every 8 hours, and UNIDENTIFIED 
LEAKAGE and total leakage being determined every 8 hours (Ref: SR 4 .. 4.3.2.1.b) 
operation may continue for 30 days. To the extent practical, the surveillance 
frequency change associated with the drywell condensate flow rate monitoring system, 
makes up for the loss of the drywell flbor drain sump monitoring system which had a 
normal surveillance requirement to monitor leakage every 8 hours. Also note that in 
this instance, the drywell floor drain tank flow totalizer will be used to comply 
with SR 4.4.3.2.1.b. The 30 day Completion Time of the required ACTION is 
acceptable, based on operating experience, cons1dering the multiple forms of leakage 
detection that are still available. 

C.. With the required primary containment a1 r cool er condensate fl ow rate mon1tor1 ng 
system inoperable, SR 4.4.3._1.a must be performed eve.ry 8 hours to prov1de per-Nidic 
1nformation of activity in the primary containment at a more frequent interval than 
the routine frequency of every 12 hours. The 8 hour interval provides periodic 
information.that is adequate to detect leakage and recognizes that other forms of 
leakage detection are available. The requ1red ACTION has been clarified to state 
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REACTOR COQy\NT SYSTEM 

ACTIONS CContinued> 

that the additional surveillance requirement is not applicable if the required 
primary containment atmosphere gaseous radioactivity monitoring system is also 
inoeerable. Consistent with SR 4.0.3, surveillances are not required to be 
performed on inoperable equipment. In this case, ACTION Statement A. and E. 
requirements apply. 

D. With the primary containment pressure and temperature monitoring system 
inoperable, operation may continue for up to 30 days given the system's indirect 
capab11ity to detect RCS leakage. However, other more limiting Tech Spec 
requirements associated with the primary containment pressure/temperature 
monitoring system will still apply. 

E. With both the primary containment atmosphere gaseous radioactivity monitor and the 
primary conta1nment air cooler condensate flow rate monitor inoperable, the only 
means of detecting leakage is the drywel l floor drain sump monitor and the drywel l 
pressure/temperature instrumentation. This condition does not provide the required 
diverse means of leakage detection. The required ACTION is to restore either of the 
inoperable monitors to OPERABLE status within 30 days to regain the intended leakage 
detection diversity. The 30 day Completion Time ensures that the plant will not be 
operated in a degraded configuration fbr a lengthy time period. W.hile the primary 
containment atmosphere gaseous radioactivity monitor is INOPERABLE, primary 
containmel'.lt atmospheric grab samples will be taken and analyzed every 12 hours since 
ACTION Statement A. requirements also apply. 

F. With the .drywell floor drain sump monitoring system inoperable and the drywell unit ( 
coolers condensate flow rate monitoring system inop·erable, one of the two remaining 
means of detecting leakage is the primary containment atmospheric gaseous radiation 
monitor. The primary containment atmospheric gaseous radiation monitor typically 
cannot detect a 1 gpm leak within one hour when RCS activity is low. Indirect 
methods of monitoring RCS leakage must be implemented. Grab samples. of the primary 
containment atmosphere must be taken and analyzed and monitoring of RCS leakage by 
administrative means must be performed every- 12 hours to provide alternate periodic 
information. 

Administrative means of monitoring RCS leakage include monitoring and trending 
parameters that may indicate an increase in RCS leakage. There are diverse 
alternative mechanisms from which appropriate indicators may be selected based on _ 
plant conditions. 'It is not necessary to utilize all of these methods, but a 
method or methods should be selected considering the current plant conditions and 
historical or expected sources of UNIDENTIFIED LEAKAGE. The administrative methods 
are the drywell cooling fan inlet/outlet temperatures, drywell equipment drain sump 
temperature i ndi cater, drywell equipment drain tank hi temperature i ndi cater, and 
drywell equipment drain tank flow indicator. These indications, coupled with the 
atmospheric grab samples, are sufficient to alert the operating staff to an 
unexpected increase in UNIDENTIFIED LEAKAGE. 

In addition to the primary containment atmospheric gaseous radiation monitor and 
indirect methods of monitoring RCS leakage, the primary containment pressure and 
temperature monitoring system is also available to alert the operating staff to an 
unexpected increase in UNIDENTIFIED LEAKAGE. 
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REACfOR COOLANT SYSTEM 

ACTIONS (Continued) 

The 12 hour interval is sufficient to detect increasing RCS leakage. The Required 
Action provides 7 days to restore another RCS leakage monitor to OPERABLE status 
to regain the intended leakage detection diversity. The 7-day Completion Time 
ensures that the pl ant wi 11 not be operated 1 n a degr.aded configuration for a 
1engthy time period. 

G. If any required ACTION of Conditions A, B, C, D, E or F cannot be met within the 
associated Completion Time, the plant must be brought to an OPERATIONAL CONDITION 
'in which the LCO does not apply. To achieve this status, the plant mLJst be brought 
to at least HOT SHUfDOWN within 12 hours. and COLD SHUTDOWN within the next 24 
hours. The allowed Completion Times. are reasonable, based on operating experience, 
to perform the ACTIONS in an orderly manner and without challenging plant systems. 

SURVEILLANCE REQUIREMENTS 

SR 4.4.3.1.a 
This SR iS for the perfo.rmance of a CHANNEL CHECK of the required primary containment 
atmosp.heric.monitori.ng sys.tern. The chack gives reasonable confidence that the channel 
is operating proper1y. 

SR 4.4,3.1.b . 
This SR is for the performance of a CHANNEL FUNCTIONAL TEST of the required RCS leakage 
detect;ion instrumentatiDn. The test ensures that the monitors can perform thei.r 
function in the desired manner. The test also verifies the alarm setpoint and relative 
accuracy of the instrument string. A successful test of the required contact(s) of a 
channel relay may be performed by the verification of the change of state of a single 
contact of the relay. This clarifies what is an acceptable CHANNEL FUNCTIONAL TEST of a 
relay. This is acceptable because all of the other required contacts of the relay are 
verified by other Technical Specification and non-Technical Specifications tests as 
determined by the Surveillance Frequency ControJ Program. 

SR 4.4.3.1.c 
This SR is for the performance of a CHANNEL CALIBRATION of required leakage detection 
instrumentation channels. The calibration verifies the accuracy ,of the instrument 
string, includ1ng the instruments located inside containment. 

SR 4.4.3.1.d 
This. SR provides a routine check of primary containment pressure' and temperature for 
i ndi rett evidence of RCS leakage. 

REFERENCES 

1. LGS UFSAR, -Section 5.2.5.1. 
2. Regulatory Guide 1.45, Revision 0, "Reactor Coolant Pressure Boundary Leakage 

Detection Systems," May 1973. 
3. LGS UFSAR, Section 5.2.5.2.1.3 
4. LGS UFSAR, Section 5.2.5.2,1.4 
5. LGS UFSAR; Section 5.2.5.2.1 .. 1(2) 
.6. GEAP-5620, April 1968. 
7. NUREG-75/067, October 1975. 
8. LGS UFSAR, Section 5.2.5,6. 
9. LGS UFSAR. Section 5.2.5.2.1.~ 

LIMERICK - UNIT 2 B 3/4 4-3d Amendment -±GJ, 147 
Associated with Ai"[lendment No .. ;±-9+, 218 



REACTOR COOLANT SYSTEM 

,3/4.4.3.2 OPERATIONAL LEAKAGE 

The allowable leakage rates from the reactor coolant system have been based on the 
predicted and experimentally observed behavior of cracks in pipes. The normally 
expected background leakage due to equipment design and the detection capability of the 
instrumentation for determining system leakage was also considered. The evidence 
obtained from experiments suggests that for leakage somewhat greater than that 
specified for UNIDENTI~IED LEAKAGE the probability is small that the imperfection or 
crack associated with such leakage woulo grow rapidly. However, in all cases, if the 
leakage rotes exceed the values sp.ec1fied, the reactor w'ill be shutdown to allow further 
invest~gation and corrective action. The limit of 2 gpm increase in UNIDENTIFIED 
LEAKAGE over a 24-hour period and the monitoring of drywell floor drain sump and drywell 
equipment drain tank fl ow rate at least once every eight ( 8) hours conforms with NRC 
staff positions specified in NRC Generic Letter 88-01, "NRC Position on 1GSCC in BWR 
Austenitic Stainless Steel Piping," as revised 'by NRC Safety Evaluation dated March 6, 
1990. The ACTION requirement for the 2 gpm increase in UN IDEN TI FI ED LEAKAGE limit 
ensures that such leakage is identified or a plant shutdown is initiiated to allow 
further investigat-lon and corrective. action. Separating the sources of LEAKAGE (i.e., 
LEAKAGE from an identified source versus LEAKAGE from an uni dent Hied source) is 
necessary for prompt identification of potentially adverse conditions, assessment of the 
safety significance, and corrective action. Once identified, reactor operation may 
continue dependent upon the impact on-total leakage. 

PPRESSURE BOUNDARY LEAKAGE is pro hi bi ted as the leak itself could cause fu-rther 
reactor coolant pressure boundary deterioration, resulting in higher leakag.e. If 
PRESSURE BOUNDARY LEAKAGE exists, the affected component, pipe, or vessel must be 
isolated from the reactor coolant system by a closed manual valve. closed and de
activated automatic valve, .blind flange, or check valve within 4 hours. While in this 
condition, structural integrity of the system should be considered because the 
structural integrity of the part of the system within the isolation bo~ndary must be 
maintained under all licensing basis conditions, tncluding consideration of the 
potential for further degradation of the isolated location. Normal leakage past the 
isolation device is acceptable as it will limit reactor coolant system leakage and is 
included i.n the IDENTIFIED LEAKAGE or UNIDENTIFIED LEAKAGE. This ACTION is necessary to 
prevent further deteri ora_t1 on of the reactor cool ant pressure boundary. If the ACTION 
cannot be completed in the required time, then the reactor will be Shutdown to allow 
further investigation and corrective action. 

The function of Reactor Coolant System Pressure Isolation Valves (PIVs) is. to 
separate the high pressure Reactor Coolant System from an attached low pressure system. 
The ACTION requirements 'for pressure i sol ati on valves a.re used in conjunction with the 
system speofications for which.PIVs are listed in The Technical Requirements Manual 
and wHh primary containment i sol ati on valve requirements to ensure that pl ant 
operation 1s appropriately limited. -

The Surveillance Requirements for the RCS press 1ure isolation valves provide added 
assurance of valve integrity thereby reducing the probability of gross valve failure 
and. consequent iratersystem LOCA. Leakage from the RCS pressure i s_ol ati on valves is 
not included in any other allowable operational leakage specified in Section 3.4.3;2. 

3/4.4.4 (Deleted) INFORMATION FROM THIS SECTION RELOCATED ro THE TRM 
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REACTOR COOLANT SYSTEM 

3/4.4,5 SPECIFIC ACTIVITY 

The limitations on the specific activity of the primary coolant ensure 
that the 2-hour thyroid and whole body.doses resulting from a main steam line 
failure outside the containment during steady state operation will not exceed 
small fractions of the dose guidelines of 10 CFR Part 100. The values for the 
limits on specific activity represent interim limits based upon a parametric 
evaluation by the NRC of typical site locations. These values are conservative 
in th.at 'specific site parameters, such as SITE BOUNDARY location ar:id meteoro
logical conditions, were not considered in this evaluation. 

The ACTION statement permitting POWER OPERATION to continue for limited 
time periods with the primary coolant's specific a~tivity greater than 0.2 
microcurie per gram DOSE EQUIVALENT I-131, but less than or equal to 4 micro
curies per gram DOSE EQUIVALENT I-131, accommodates possible iodine spiking 
phenomenon which may occur following changes in THERMAL POWER. This action is 
modified-by a Note that permits the use of the provisions of Specification 
3.0.4-.c. This allowance permits entry into the applicable OPERATIONAL CONDITION 
(S) w.hile relying on the ACTION requirements. Operation with specific activity 
Jevels exceeding 0.2 microturie per gram DOSE EQUIVALENT I-131 but less than or 
equal to 4 microcuries per gram DOSE EQUIVALENT I-131 must be restricted since 
these activity levels increase the 2-hour thyroid dose at the SITE BOUNDARY 
following a postulated steam line rupture. 

Closing the main steam line isolation valves prevents the release of 
activity to the environs should a steam line rupture occur outside containment. 
The surveillance requirements provide adequate assurance that excessive specific 
activity levels in the reactor coolant will be detected in sufficient time to 
take corrective action. 

3/4,4,6 PRESSURE/TEMPERATURE LIMITS 

All components in the reactor coolant syste~ are d~signed to withstand 
the effects of cyclic loads due to system temperature and pressure changes. 
These cyclic loads are introduced by normal 1oad transients, reactor trips, 
and startup and shutdown operations. The various categories of load cycles 
used for design purposes are provided in Section 3.9 of the FSAR. During 
startup and shutdown, the rates of temperature and pressure changes are limited 
so that·the maximum specified heatup and cooldown rates are consistent with 
the design assumptions and satisfy the ~tress limits for cyclic operation. 
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REACTOR COOLANT SYSTEM 

BASES 

PRESSURE/TEMPERATURE LIMITS (Continued) 

The operating limit curves specified in the PTLR are derived from the fracture 
toughness requirements of 10 CfR 50 Appendix ,G and ASME Code Section XI, 
Appendix G. The curves are based on the RTNDT and stress intensity factor 
info.rmation for the reactor vessel components. Fracture toughness limits and 
the basis for compliance are more fully discussed 1n FSAR Chapter 5, Para
graph 5.3.1.5, "fracture Toughness." 

The reactor vessel materials have been tested to determine their initial 
RT~r- The results of these tests are specified in the PTLR. Reactor 
operation and resultant fast neutron, E greater than 1 MeV, irradiation will 
cause an 1ncrease in the RT11JT. Therefore, an adjusted reference temperature, 
based ~pon the fluence, nickel content and copper content of the material 
in question, can be predicted using the PTLR and the recommenda-
tions of Regulatory Guide 1.99, Revision 2, "Radiation Embr.ittlement of Reactor 
Vessel Materials." The pressure/temperature limit curves specified in the PTLR 
include an assumed shift in the RTNDT for the conditions at 57 EFPY. 

The pressure-temperature limit lines specified in the PTLR for reactor 
criticality and for inservice leak and hydrostatic testing have been provided to 
assure compliance with the minimum temperature requirements of Appendix G to 10 
CFR Part 50 for reactor criticality and for inservice leak and hydrostatic 
testing. 
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3/4.4,7 MAIN STEAM LINE ISOLATION VALVES 

Double isolation valves are provided on each of the main steam lines to 

minimize the potential leakage paths from the containment in case of a line break. 

Only one valve in each line is required to maintain the integrity of the 

containment, however, single failure considerations require that two valves be 

OPERABLE. The surveillance requirements are based on the operating history of 

this type valve. The maximum closure time has been selected to contain fission 

products and to ensure the core is not uncovered following line breaks. The 

minimum closure time ts consistent with the assumptions in the safety analyses to 

prevent pressure surges. 

3/4,4,8 <DELETED} 

3/4,4,9 RESIDUAL HEAT REMOVAL 

The RHR system is required to remove decay heat and sensible heat in order to 

maintain the temperature of the reactor coolant. RHR shutdown cooling is comprised of 

four (4) subsystems which make two (2) loops. Each loop consists of two (2) motor 

driven pumps, a heat exchanger, and associated piping and valves·. Both loops have a 

common •suction from the same recirculation loop. Two (2) redundant, manually 

controlled shutdown cooling subsystems of the RHR System can .provide the required decay 

heat removal capability. Eijch pump discharges the reactor coolant, after it has been 

cooled by circulatton through the respective heat exchangers, to the reactor via the 

associated recirculation loop or to the reactor via the low pressure coolant injection 

pathway. The RHR heat exchangers transfer heat to the RHR Service Water System. The 

RHR shutdown cooling mode is manually controlled. 

An OPERABLE RHR shutdown cooling subsystem consists of an RHR pump, a heat 

exchanger, valves, piping, instruments, and controls to ensure an OPERABLE flow path. 

In HOT SHUTDOWN condition, the requirement to maintain OPERABLE two (2) independent RHR 

shutdown cooling subsystems means that each subsystem considered OPERABLE must be 

assoc1 ated with a different heat exhanger loop, i.e., the "A" RHR heat exchanger with 

the "A" RHR pump or the "C" RHR pump, ~ the "B" RHR heat exchanger with the "B" RHR 

pump or the "D" RHR pump are two (2) independent RHR shutdown cooling subsystems. Only 

one Cl) of the two (2) RHR pumps associated ~1th each RHR heat exchanger 1oop is 
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REACTOR COOLANT SYSTEM 

3/4.4.9 RESIDUAL HEAT REMOVAL (Continued) 

required to be OPERABLE for that independent subsystem to .be OPERABLE. During COLD 
SHUTDOWN and REFUELING conditions, however, the subsystems not only have a common 
suction source, but are allowed to have a common heat exchanger and common discharge 
piping. To meet the LCD of two (2) OPERABLE subsystems, both pumps in one (1) loop or 
one ( 1) pump in each of the two ( 2) loops must be OPERABLE. Si nee the piping and heat 
exchangers are passive components, that are assumed not to fail, they are allowed to 
be common to both subsystems. Additionally, each RHR shutdown cooling subsystem is 
considered OPERABLE if it can be manually aligned (remote or local) in the shutdown 
cooling mode for removal of decay heat. Operation (either continuous or intermittent) 
of one (1) subsystem can maintain and reduce the reactor coolant temperature as 
required. However, to ensure adequote core fl ow to all ow for accurate average reactor 
coolant temperature monitoring, nearly continuous operation is required. Management of 
gas voids is important to RHR Shutdown Cooling System OPERABILITY. 

Alternate decay heat removal methods are available to operators. These alternate 
methods of decay heat removal can be verified available either by calculation (which 
includes a review of component and system availability to verify that an alternate 
decay heat removal method is available) or by demonstration, and that a method of 
coolant mixing be operational. Decay heat removal capability by ambient losses can be 
considered in evaluating alternate decay heat removal capability. 

RHR Shutdown Cooling System piping and components have the potential to develop 
voids and pockets of entrained gases. Preventing and managing gas intrusion and 
accumulat1on is necessary for proper operation of the RHR shutdown cooling subsystems 
and may also prevent water hammer, pump cavitation, and pumping of non-condensable gas 
into the reactor vessel. This surveillance verifies that the RHR Shutdown Cooling 
System piping is sufficiently filled with water prior to initially placing the system in 
operation during reactor shutdown. The R~R Shutdown Coolin~ System is OPERABLE when it 
is sufficiently filled with water to ensure that it can reliably perform its intended 
function. 

The RHR Shutdown Cooling System is a manually initiated mode of the RHR System 
whose use is typically preceded by system piping flushes that disturb both the RHR pump 
suction and discharge piping. RHR Shutdown Cooling System is flushed.and manually 
aligned for service using system operating procedures that ensure the RHR shutdown 
cooling suction and discharge flow paths are sufficiently filled with water. In the 
event that RHR Shutdown Cooling is required for emergency service, the system operating 
procedures that align and start the RHR System in shutdown cooling mode include the 
flexibility to eliminate piping flushes while maintaining minimum requirements to ensure 
that the suction and discharge flow paths are sufficiently filled with water. The RHR 
Shutdown Cooling System surveillance is met through the performance of the operating 
procedures that initially place the RHR shutdown cooling sub-system in service. 

This surveillance requirement is modified by a Note allowing sufficient time (12 
hours) to align the RHR System for Shutdown Cooling operation after reactor dome 
pressure is less than the RHR cut-in permissive set point. 
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3/4.5 EMERGENCY CORE COOLING SYSTEM 

3/4,5,1 ECCS - OPERATING 

The core spray system (CSS), together with the LPCI mode of the RHR system, 
is provided to assure that the core 1s adequately cooled following a loss-of
coolant accident and Rrovides adequate core cooling capacity for all break 
sizes up to and inc1uding the double-ended reactor recirculation line break, 
and for smaller breaks following depressurization by the ADS. Management of gas 
voids is important to ECCS injection/spray subsystem OPERABILITY. 

The CSS is a primary source of emergency core cooling after the reactor 
vessel is depressurized and a soufce for flooding of the core in case of 
accidental draining: 

The surveillance requirements provide adequate assurance that the CSS will 
be OPERABLE when required. Although all active components are testable and 
full .flow can be demonstrated by recirculation through a test loop during· 
reactor operation, a complete functional test requires reactor shutdowri. 

The low pressure coolant injection (LPCI) mode of the RHR system is 
provided to assure that the core is adequately cooled following a loss-of
coolant accjdent. Four subsystems, each with one pump, provide adequate core 
flooding for all break sizes up to and including the double-ended reactor 
recirculation line break, and for small breaks following depressurization by 
the ADS. 

The surveillance requirements provide adequate assurance that the LPCI 
system_wil] be OPERABLE when required. Although all active components are 
testable· and full fl ow can be demonstrated by reci rcul ati on through a test 
loop during reactor operation, a complete functional test requires reactor 
shutdown. 

The high pressure coolant injection (HPCI) system is provided to assure 
that the reactor core is adequately cooled to limit fuel clad temperature in 
the event of a small break in the reactor coolant system and loss of coolant 
which does not result in rapid depressurization of the reactor vessel. The 
HPCI system permits the reactor to be shut down while maintaining sufficient 
reactor vessel water level inventory until the vessel is depressurized. The 
HCPI system continues to operate until reactor vessel pressure is below the 
pressure at -which CSS operation or lPCI mode of the RHR system operation 
maintains core cooling. 

The capacity of the system is selected to provide the required core cooling. 
The HPCI pump is designed to ~eliver greater than or equal to 5600 gpm at reactor 
pressures between 1182 and 200 psig and is capable of delivering at least 5000 gpm 
between 1182 and 1205 psig. In the system's normal alignment, water from the . 
condensate storage tanR is used instead 0f injecting water from the suppression 
pool into the reactor, but no credit is taken in the safety analyses for 
the condensate storage tank water. 
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EMERGENCY CORE COOLING SYSTEM 

ECCS - OPERATING (Continued) 

With the HPCI system inoperable, ade~uate core cooling is assured by the 
OPERABILITY of the redundant and diversified automatic depressurization system 
and both the CS and LPCI systems. In addition, the reactor core isolation 
cooling (RCIC) system, a system for which no credit is taken in the safety 
analysis, will automatically provide makeup at reactor operating pressures on 
a reactor low water level condition. The HPCI otlt-of-service period of 14 days 
is based on the demonstrated OPERABILITY of redundant and diversified low 
pressure core cooling systems and the RCIC system. The HPCI system, and one LPCI 
subsystem, and/or one CSS subsystem out-of-service period of 8 hours ensures that 
sufficient ECCS, comprised of a minimum of one CSS subsystem, three LPCI subsystems, 
and all of the ADS wi 77 be avail ab lee to 1) provide for safe shutdown M the faci ~ ity, 
and 2) mitigate and control accident conditions within th~ facility. Alternatively, 
the out-of-service times described above can be determined in accordance with the 
Risk Informed Completion Time Program. A Note prohibits the application of 
Specification 3.0.4.b to an inoperable HPCI subsystem. There is an increased risk 
associated with entering an OPERATIONAL CONDITION or other specified condition in the 
Applicability with an inoperable HPCI subsystem and the provisions of Specification 
3.0.4.b, which allow entry into an OPERATIONAL CONDITION or other specified condition in 
the Applicability with the Limiting Condition for Operation not met after performance of 
a risk assessment addressing inoper.able systems and components, should not be applied in 
this circumstance. 

The surveil 1 ance requirements pro vi de adequate assurance that the HPC I 
system will be OPERABLE when required. Although all active components are 
testable and full flow can be demonstrated by recirculation through a test loo~ 
during reactor operation, a complete functional test with reactor vessel 
injection requires reactor shutdown. 

During plant--startup, when the HPCI surveillance test is being performed, HPCI is 
required to be tested within 12 hours of changing modes. The intent of this requirement 
is to verify operability prio_r to reaching any significant power. If HPCI is not 
successfully demonstrated operable within the 12-hour period, the reactor steam dome 
pre~~ure must be reduced to less than 200 psig within the following 72 hours. The intent 
of the action 1s to hold pressure at a point where sufficient steam is available to test 
the pump; it does not permit power ascension to continue. 

The ECCS injection/spray subsystem flow path piping and components have the 
potential to develop voids and pockets of entrained gases. Preventing and managing gas 
intrusion and accumulation is necessary-for proper operation of the ECCS injection/spray 
subsystems and may also prevent a water hammer, pump cavitation, and pumping of --
noncondensible gas into the reactor vessel. 

Selection of ECCS injection/spray subsystem locations susceptible to gas 
accumulation is based on a review of system design information, including piping and 
instrumentation drawings, isometric drawings, plan and elevation drawings, and 
calculations. The design review is supplemented by system walk downs to validate the 
system high points and to confirm the location and or1entation of important components 
that can become sources .of gas or could otherwise cause gas to be trapped or difficult to 
remove during system mai~tenance or restoration. Susceptible locations depend on plant_ 
and system configuration, such as stand-by versus operating conditions. 

The ECCS injection/spray subsystem is OPERABLE when it is sufficiently filled with 
water. Acceptance criteria are established for the volume of accumulated gas at 
susceptible locations. If accumulated gas is discovered that exceeds the acceptance 
criteria for the susceptible location (or the volume of accumulated gas at one or more 
susceptible locations exceeds an acceptance criteria for gas volume at the suction or 
discharge of a pump), the Surveillance is not met. Accumulated gas should be eliminated 
or brought within the acceptance criteria limits. -
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EMERGENCY CORE COOLING SYSTEM 

ECCS - OPERATING (Continued) 

ECCS injection/spray subsystem locations susceptible to gas accumulation are 
monitored and, if gas i~ found, the gas volume is cbmpared to the acceptance criteria 
for the location. Susceptible locations in the same system flow path which are subject 
to the same gas intrusion mechanisms may be verified by monitoring a representative 
subset of susceptible locations. Monitoring may not be p,ractical for locations that are 
inaccessible due to rad1ological or environmental conditions 1 ·the plant configuration, 
or personnel safety. For these locqt1ons alternative methods (e.g., operat1ng 
parameters, remote monitoring) may be used to monitor the susceptible location. 
Monitoring is not required for susce~tib1e locations where the maximum potential 
accumulated gas void volume has been evaluated and determined to not challenge system 
OPERABILIH. The a.ccuracy of the metfuod used for monitoring the susceptible locations 
and trending of the results should be suffictent to assure system .OPERABILITY during the 
Survei 11 ance interval . · 

Survefl_l ance. 4 .. 5. i. a .1. b is modified by a Note which exempts system vent fl ow 
paths opened under administrative control. The administrative control should be 
proceduralized and include stationing a dedicated individual at the system vent flow 
path who is in continuous communication with the operators in the control room. This 
individual will have a method to rapidly close the system vent flow path if directed. 

Upon failure of the HPCI system to function properly after a small break 
loss-of-coolant accident, the automatic depressur1zat1on system (ADS) automa
tically causes selected safety/relief-valves to open, depressurizing the reactor 
so \hat fJow from the low pressure cote cooling systems can enter the core 1n 
time to limit fuel c1adding temperature to less than 2200°F. ADS is conserva
tively required to be OPERABLE whenever reactor vessel pressure exceeds 100 psig. 
This pressure is substantiaHy below that for which the low pressure core cool
ing ,systems can provide adequate core cooling for events requiring ADS. 

ADS- automatica·lly controls five selected safety-relief valves. The safety 
analysis assumes all five are operable. The allowed out~of-service time for one 
valv~ for up to fourteen days is determined in a similar manner to other ECGS 
subsystem out-of-service time Allowances. Alternatively, the allowed out-of~ 
service time can be determined in accordance with the Risk Informed Completion 
Time Program. 

Ver1fication that ADS accumulator gas supp~y header pressure is ~0 
psi g ensures adequate gas pressure for rel i ab-1 e ADS operat1 on. ·The accumulator 

- on eadh ADS valve provides pneumatic pressure for valv~ actuation. The des~gn 
pneumatic supply pressure requirements for the accumulator are such that, 
following a failure of the pneumatic supply to the accµmulator at least two 
valve actuations can occur with the drywe.11 at 70% of design pressure. The 
ECCS safety analysis assumes only one actuation to achieve the 
depressurization required for operation of the low pressure ECCS. This minimum 
required press.ure·of ~0 psig is ·provided by the PCIG supply. 

. LIMERICK - UNIT 2 - ·s 3/4 5-3 Amendment No. 8/10/.9~ Ltr,·-eS, ~ • 
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EMERGENCY CORE COOLING SYSTEM 

3/4, 5. 2 • REACTOR PRESSURE VESSEL CRPV) WATER INVENTORY CO'NTROL <WIG) 

Background: 

The RPV conta1ns penetrat~ons below the top of the active fuel (TAF) that have 
the potential to drain the reactor coolant inventory to below the TAF. If the water 
level should drop below the TAF~ the ability to remove decay heat is reduced, wh1 en 
could lead to elevated claddingftemperatures and clad perforation. Safety Limit 
2.1.4 requires the RPV water level to be above the top of the active irradiated fuel 
at all times to prevent such el~vated cladding temper~tures. · 

Applicable Safety Analysis: 

With the unit in OPERATIONAL CONDITION 4 or 5, RPV water i 1wentory control 1 s 
not required to mitigate any events or accidents evaluated in the safety analyses. 
RPV water i nventoty control is required in OPERATIONAL CONDITIONS 4 and 5 to protect 
Safety Limit 2.1.4 and the fuel cladding barrier to prevent the release of 
radioactive mater1al to the environment should an unexpected draining event occur. 

A double-ended guillot1ne break of the Reactor, Coolant System (RCS) is not 
constdered in OPERATIONAL CONDITIONS 4 and 5 due to the reduced RCS pressure, 
reduced piping stresses, and ducttle piping systems. Instead, an event is 
considered in which an initiating event allows draining of the RPV water inventory 
through a single penetration fl ow path with the highest fl ow rate, or the sum of the 
drain rates through multiple penetration flow·paths susceptible to a common mode 
failure {an event that creates a drain path through multiple vessel penetrations 
located below top of active fuel, such as loss of normal power or a single human 
error). It is assumed, based on engi neer1 ng judgement, that while in OPERATIONAL 
CONDITIONS 4 and 5, one low pressure ECCS injection/spray subsystem can maintain 
adequate reactor vessel water level. · 

As discussed in References 1, 2, 3, 4, and 5, operating experience has shown 
RPV water inventory to be significant to public health and safety. Therefore, RPV 
Water Inventory Control satisfies Criterion 4 of 10 CFR 50.36(c)(2)(ii). 

Limiting Condition for Operation: 

The RPV water level must be controlled in OPERATIONAL CONDITIONS 4 and 5 to 
ensure that if an unexpected draining event should occur, the reactor coolant water 
level remains above the top of the active irradiated fuel as required by Safety 
Limit 2.1.4. 

The Limiting Condition for Operation (LCD) requires the DRAIN TIME of RPV 
water inventory to the TAF to be ~ 36 hours. A DRAIN TIME of 36 hours :ts considered 
reasonable to identify and initiate action to mitigate unexpected draining of 
reactor coolant. An event that could cause loss of RPV water inventory and result 
i,n the RPV water le,ve1 reac~ing the TAF in greater than 36 hours does not represent 
a significant challenge to Safety Limit 2.1.4 and can be managed as part of normal 
plant operation. 

One low pressure ECGS injection/spray subsystem is req.uired to be OPERABLE and 
capable of b.eing manually align~d and started from the control·room to provide 
defense-in-depth should an unexpected draining event occur. OPERABILITY of the ECCS 
injection/spray subsystem includes any necessary valves, instrumentation, of 
controls needed to manually align and start the subsystem from the control room. A 
low pressure ECCS injection/spray subsystem consists of ejther one Core Spray System 
(CSS) subsystem or one Low Press1:1re Cool ant Injection CLPCI) subsystem. Each CSS 
subsystem consists of two motor driven pum~s, piping, and valves to transfer water 
from the suppression pool or condensate storage tank (CST) to the RPV. Each LPCI 
subsyttem consists of one motor driven pump, piping, and valves to transfer water 
from the suppression pool to the RPV. , ). 

\,"-- I 
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EMERGENCY CORE COOLING SYSTEM 

RP~ WATER INVENTORY CONTROL CWIC> (Continued) 

The LCO ·is modified by a nbte which allows a required LPCI ~ubsystem to be considered OPERABLE during alignment and operatiori for decay heat removal if .capable of being manually realigned (remote or local) to the LPCI mode and is not otherwise inoperable. AJ i gnment and operati·on for decay heat removal includes when the required RHR pump is not operating or when the system is realigned from or to the RHR shutdown cooling mode. This allowance is necessary since the RHR System may be required to 6perate in the shutdown cooling mode to remove decay heat and sensible heat from the reactor. &ecause of the restrictions on DRAIN TIME, sufficient time will be available following an-unexpected draining event to mahually align and initiate LPCI subsystem operatio.n to maintain RPV water. inventory prior to the RPV water level reaching the TAF. 

Applicability: 

'RPV water inventory control is requited in OPERATIONAL CONDITIONS 4 and 5. Requirements on water inventory control are contained in LCO 3.3.3.A, REACTOR .PRESSURE VESSEL ( RPV) WATER INVENTORY CONTROL (WIC) INSTRUMENTATION, and LCO 3. 5. 2, REACTOR PRESSURE VESSEL (RPVl WATER INVENTORY CONTROL (WIC). RPV water inventory control is required to protect Safety Umit 2.1.4 which is applicable whenever irradiated fuel is in the reactor •Vessel. 

Actions: 

Action a. - If none of the required low pressure ECCS injection/spray 
subsystems are OP.ERABLI:, one subsystem must be restored to OPERABLE status within 4 hours. In this condition, the LCO controls on DRAIN TIME minimize the possibility that an unexpected draining event could necessitate the use of the ECCS injection/spray subsystem; however, the defense-in-depth provjded by the ECCS injection/spray subsystem is lost. The 4-hour allowed outage time for restoring the .required low pressure ECCS i nj ecti on/spray subsystem to OPERABLE status is. based on engineering judgment that considers the LCO controls on DRAIN TIME and the low probability of an unexpected draining event that would result in loss of RPV water inventory. 

If the inoperable ECCS injection/spray subsystem is not restored to OPERABLE status. within 4 hours, action must be initiated immediately to establish a method of water injection capable of operating without offsite electrical power. The method of water injection includes the necessary instrumentation and controls, water sources, and pumps and valves needed to add water to the RPV or ~efuel{ng cavity should an unexpected draining event occur. The method of water injection may be manually · initiated and may consist Of 5ne or more systems or subsystems~ and must be able to access water inventory capable of maintaining the RPV water level above the TAF for 
~ 36 hours. If recirculation of injected water would occur, it may be credited in determining the necessary water volume. 

A~tion b. - Deleted 

Action c. - With the DRAIN TIME less than 36 hours but greater than or equal to 8 hours, compensatory measures should be taken to ensure the ability to 1mplef!Jent mitigating actions should an ur:iexpected draining event occur. Should a draining event lower the reactor coolant level to below the TAF, there is potential for damage to the ·reactor fuel cladding and release of radioactive material. Additional actions are taken to ensure 'that radioactive material will be contained, diluted, and processed prior to being released to the environment. 



EMERGENCY CORE COOLING SYSTEM 

RPV WATER INVENTORY CONTROL CWICl (Continued) 

The secondary containment provides a controlled volume in which fission 
products can be contained, diluted, and processed prior to release to the 
environment. Verifi ca.ti on of ttie capability to establish SECONDARY CONTAINMENT 
INTEGRITY in less than the DRAIN TIME is required. The required veri fi cation 
confirms actions to establish SECONDARY CONTAINMENT INTEGRITY are prepl ar:ined and 
necessary materials are available. SECONDARY CONTAINMENT INTEGRITY is considered 
established when one Standby Gas Treatment (SGT) subsystem is capable of maintaining 
a negattve pressure in the secondary containment with respect to the environment. 
Verification that SECONDARY CONTAINMENT INTEGRITY can be established must be 
performed within 4 hour.s. The required verification is an admi ni strati ve activity 
and does not require manipulation or testing gf equipment. 

Secondary containment penetration flow paths form a part of SECONDARY 
CONTAINMENT INTEGRITY. Verification of the capability to isolate. each secondary 
containment penetration flow path in less than the DRAIN IIME is required. The 
required verificat1on confirms actions to isolate secondary containment penetration 
flow paths are preplanned and necessary materials are available. Power operated 
valves are not required to receive automatic isolation signals if they can be closed 
manually within the required time. Verification that secondary containment 
penetration flow paths can be isolated must be performed within 4 hours. The 
required verification is an administrative activity and does not require 
manipulation or testing of equipment. 

One SGT subsystem is capable of maintai~ing the secondary containment at a 
negative pressure with respect to the environment and filter gaseous releases. ) 
Verification of the capability to place one SGT subsystem in operation in less than . __ / 
the DRAI:N TIME is requ1red. The required verification confirms actions to place a 
SGT subsystem in operation are preplanned and necessary materials are available. 
Verification that a SGT subsystem can be placed in operation must be performed 
within 4 hours. The required verification is an administrative activity and does 
not require manipulation or testing of equipment. 

Action d. - With the DRAIN TIME less than 8 hours, mitigating actions are 
implemented in case an unexpected draining event should occur. Note that if the 
DRAIN TIME is less than 1 hour, the required Action e. to restore DRAIN TIME to 36 
hours or greater is also applicable. 

Immediate action to establish an additional method of water injection 
augmenting the ECCS injection/spray subsystem required by the LCD is required. The 
additional method of water injection includes the necessary instfumentation and 
controls, water sources, and pumps and val~es needed to add water to the RPV or 
refueling cavity should an unexpected draining event occur. The note states that 
either the l:CCS injection/spray subsystem or the additional method of water injection 
must be capable of operating without offsite electrical power. The additional method 
of water injection may be manually initiated and may consist of one or more systems 
or subsystems.. The additional method of water injection must be able to access water 
inventory capable of being injected to maintain the RPV water level above the TAF for 
~ 36 hours. The additional method of water injection and the ECCS injection/spray 
subsystem may share all or part of the same water sources. If recirculation of 
injected water would occur, it may be credited in determining the required water 
vol urne. · 

Should a draining event lower the reactor coolan~ level to below the TAF, there~ 
is potential for damage to th,e reactor fuel cladding and release of radioactive 
material. Additional actions are taken to ensure that radioactive material will be 
contained, diluted, and processed pri.or to being rele·ased to the environment. 
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EMERGENCY CORE COOLING SYSTEM 

RPY WAIEB INVENTORY CONlROL CWIO (Co.ntinued) 

The secondary containme~t provides a contro1 volume into which fission products 
can be contained, d1l uted., and processed prior to reli:ase to the environment. 

· Actions to immediately establish SE·CONDARY CONTAINMENT INTEGRITY are required. With 
SECONDARY CONTAINMENT INTEGRITY established, one SGT subsystem is capable of 
maintaining a n·egativ~ pressure in the secondary containment with respect to the 
environment. 

The secondary containment penetrations form a part of SECONDARY CONTAINMENT 
INTEGRITY. Acttons to immediatelj verify that each secondary containment penetration 
flow path is isolated or to verify that it can be automatically ot manually isolated l 
from the control room ~re required. 

One SGT subsystem is capable of maintain1ng the s~c0ndary containment at a 
negative pressure with respect to the environment and filte~ gaseous releases. 
Actions to immediately ve.r1fy that at least one SGT subsystem is capable of being 
placed in operation are required. The required verification is an administrative 
activity and does not require manipulation or testing of equipment. 

Action e. - If the ACTIONs a.nd associated allowed outage times are not met 
or if the DRAIN TIME js less than 1 hour, actions must be initiated immediately to 
restore the DRAIN TIME ta·~ 36 houcrs.. In this cond'ition, there may be 
insufficient t,me to respond to an unexpected draining event to pr~vent the RPV 
water inventory from reaching the TAF. Note that ACTIONs are also.applicable when 
DRAIN TIME is less than 1 hour. 

Surveillance Require~~nts: 

Surveillance Requ1r.ement (SR) 4.5.2.1 verifies that the DRAIN TIME of RflV 
water inventory to the TAF is~ 36 hours. The period of 36 hours ts considered 
reasonable to identify and initiate action to mitigate draining of reactor coolant, 
Loss of RPV water inventory that would re~ult in.the RPV water level reac~1ng the 
TAF in gre.ater than 36 hours does not represent .a si gni fi cant chal 1 enge to Safety 
Limit 2.1.4 and can be managed as part of normal plant operation. 

The definition of DRAIN TIME states·that rea1istic cross-sectional areas and· 
drain rates are used in the calculation. A realistic drain rate may be determined 
using a single, step-w.i se, or J ntegrated cal cul ati on considering the changing RPV 
water level durtng a draining event. For a control rod RPV penet~ation flow path 
with the control rod drive mechanism removed and not replaced with a blank flange, 
the realistic cross-sectional area is based on the control rod blade ~eated in the 
control· rod guide tube. If the control rod blade wil'l be raised from the 
penetration to adjust or verify seating of the blade, the exposed cross-sectional 
area of the RPV penetration flow path fs u~ed. 

The defi ni ti on of DRAIN TIME exc·l udes from th_e cal cul ati on those penetration · · 
flow paths connected t'o an intact closed system, or isolated oy manual or automatic 
valves that are closed and administratively controlled, blank flanges, or other .I 
,devices that prevent fl ow of reactor coolant through· the penetration fl ow paths. A 
blank flange or other bo1ted device must be c6nnected with a sufficient number of 
bolts to prevent draiDing. Normal or expected leakage from closed systems or past 
isolation devices·is permitted. Determination that a system is intact and closed 
or isolated must consider the status of branch lines. · 

The Residual Heat Removal (RHR) Shutdown Cooling System is only consi.dered an 
intact closed system when mis"alignment issues (Reference ·6) have been precluded by 
functional valve 1nterJocks or by,isolation dev1ces; such that redirection of RPV 
water out of an RHR subsystem 1s precluded. Further, the RHR-Shutdown Cooling 
System is only considere~ an intact closed system if 1ts controls have not been 
transferred to Remote Shutd~wn, which tjisables the interlocks and iso1ation signals. 

LIMERICK - U~IT 2 B 3/4 s~3d Associated w1th Amenclmf;!nt No. -1-90-, 214 



EMERGENCY CORE COOLING SYSTEM 

RPV WATER INVENTORY CONTROL CWIC> (Continued) 

The exclusion 0f a single penetration flow path, or multiple penetration 
fl ow paths susceptible to a common mode failure, from the d~terini nation of DRAIN 
TIME should consider the effects of temporary alterations in support of 
maintenance (rigging, scaffolding, temporary shielding, piping plugs, freeze 
seals, etc.). If reasonable controls are 1mplemented to prevent such temporary 
alterations from causing a draining event fro~ a closed system or between the RPV 
and the i sol at ion device, the effect of the temporary alterations on DRAIN TIME 
need not be considered. Reasonable controls 1nclude, but are. not limited to, 
controls consistent with the guidance in NUMARC 93-01, "Industry Guideline for 
Monitoring the Effe~tiveness of Maintenance at Nuclear Power Plants," Revisior:i 4, 
NUMARC 91-06, "Guidelines for Industry Actions to Assess Shutdown Management," or 
commitments to NUREG-0612, "Control of Heavy Loads at Nucl e.ar Power Pl ants." 

TS 4.0.1 requires SRs to be met between performances. Therefore, any changes 
1 n p1 ant con di ti ons that would change the DRAIN TIME requires that a new DRAIN TIME 
be determined. · 

SRs 4.~.2.2 and 4.5.2.3 - The minimum water leve1 of 16 feet required for the 
suppression pool is periodically verified to ensure that the suppression pool will 
provid~ adequate net positive suction head (NPSH) for the CSS subsystem or LPCI 
subsystem pumps, recirculation volume, and vortex prevention. With the suppression 
pool water level less than the required limit, the r1equired ECCS injection/spray 
subsystem is inoperable unless aligned to an OPERABLE CST. · 

The required-CSS subsystem is OPERABLE if it can take suction from the CST, 
and the CST water level is sufficient to provide the required NPSH for the CSS 
pumps. Therefore, a yerific;ation that either the suppression pool water level is 
greater than or equal to 16 feet 0 inches or that a CSS subsystem is aligned·to take 
suction from the CST and the CST contains greater than or equal to 135,000 avail able ( --.. 
gallons of water, equivalent to a level of 29 feet 0 inches, ensures that the CSS ~-J 
subsystem tan supply the required makeup water to the RPV. 

SR 4:5.2.4 - The flow path piping has the potential to develop voids and 
pockets of entrained air. Maintaining the pump discharge lines of the required ECCS 
injection/spray subsystems full of water ensures that the ECCS subsystem will 
perform properly. This may also prevent a water hammer following an ECCS actuation. 
One acceptable method of ensuring that the lines are full is to vent at the high 
points. 

SR 4 . 5 . 2 . 5 - DEL ET ED 

SR 4.5.2.6 - Verifying that the required ECCS injection/spray subsystem can be 
manually ali.gned, and the pump started and operated for at least 10. minute·s 
demonstrates that the subsystem is available to mitigate a draining event. This 
survei 11 ar:ice requirement is modi ff ed by two foo.tnotes. The first state.s that 
testin.g the ECCS injection/spray subsystem may be done through the test return 11ne 
to avoid overfilling the refueling cavity. The second states that credit for 
meetin.g the surveillance requirement may be taken for normal system operation that 
satisfies the surveillance requirement, such as Using the RHR mode-of LPCI for 
gre-ater than or equal to J0 minutes. The minimum operating time of 10 minutes. was 
based on engineering judgement. · · 

SR 4 .. 5.2.7 - Verifying that each valv.e credited for automatically isolating 
a penetration flow pith actuates to the isolation position on ar:i actual or 
simulated RPV water lev~l isolation sigrial ·is required to prevent RPV water 
inventory from dropp1 ng below the TAF sboul d an unexpected dra1 ni ng event oc:cur. 
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EMERGENCY CORE COOLING SYSTEM 

RPV WATER INVENTORY CONTROL CWIC) (Continued) 

SR 4.5.2.8 - Th1s surveillance verifies that a required CSS subsystem cir LPCI 
subsystem can be manually aligned and started from the control room, including any 
necessary valve alignment, instrumentation, or controls, to transfer water from the 
suppression pool or CST to the RPV. 

The Surveillance Frequencies 1n the above SRs are controlled under the 
Surveillance Frequency Controlled Program. 

REFERENCES 

1. Information Notice 84-81, "Inadvertent Reduction 1n Primary Coolant Inventory 
in Boiling Water Reactors During Shutdown and Startup," November 1984. 

2. Information ~otice 86-74, "Reduction of Reactor Coolant Inventory Because of 
Misalignment of RHR Valves," August 1986. 

3. Generic Letter 92-04, •Resolution of the Issues Related to Reactor Vessel Water 
Level Instrumentation in BWRs Pursuant to 10 CFR 50.~4(f)," August 1992. 

4. NRC Bulletin 93-03, "Resolution of Issues Related to Reactor Vessel Water Level 
Instrumentation in BWRs," May 1993. 

5. Information Notice 94-52, •Inadvertent Containment Spray and Reactor Vessel 
Dtaindown at Millstone 1,• July 1994. 

6. General Electric Service Information Letter No. 388, •RHR Valve Misalignment 
During Shutdown Cooling Operation for BWR 3/4/5/6,• February 1983. 
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EMERGENCY CORE COOLING SYSTEM 

3/4,5,3 SUPPRESSION CHAMBER 

The suppression chamber is required to be OPERABLE as part of the ECCS to 
ensure that a sufficient supply of water is available to the HPCI, CS and 
LPCI systems in the event of a LOCA. This limit on suppression chamber minimum 
water volume ensures that sufficient water is available to permit recirculation 
cooling flow to the core. The OPERABILITY of the suppression chamber in 
OPERATIONAL CONDITION 1, 2, or 3 is also required by Specification 3.6.2.1. 

.LIMERICK - UNIT 2 B 3/4 5-4 Amendment No. -1-1-6, 
Associated with Amendment No.~. 190 
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3/4,6 tGNTAINMENT SYSTEMS 

3/4,6,1 PRIMARY CONTAINMENT 

3/4.6,1,1 PRIMARY CONTAINMENT INTEGRITY 

PRIMARY CONTAINME~T INTEGRITY ensures that the release of radioactive ~ate
rials from the containment atmosphere will be restricted to those leakage paths 
and associated leak rates assumed in the safety analyses. This restriction, 
in conjunction with the leakage rate limitation, will limit the SITE BOUNDARY -
radiation doses to within the limits of 10 CfR Part 100 during accident conditions. 

3/4.6,1.2 PRIMARY CONTAINMENT LEAKAGE 

The limitations on primary containment leakage rates ensure that the total 
·containment leakage volume will not exceed the value calculated in the safety 
analyses at the design basis LOCA maximum peak containment pressure of 44 psig, Pa. As 
an added conservatism, the measured overall integrated leakage rate (Type A Test) is 
further limited to less than or equal to 0.75 La during performance of the periodic 

. tests to account for possible degradation ,of the containment leakage barriers between 
leakage tests. 

Operatfng experience with the main steam line isolation valves has 
indicated that degradation has occasionally occurred in the leak tightness of 
the valyes; therefore the special requirement for testing these valves. 

The ·survei 11 ance testing for measuring leakage rates is consistent with· 
the Primary Containment Leakage Rate Testing Program. 

Limerick has an approved license amendment to implement 10 CFR 50 .. 69, "Risk
Informed Categorization and Treatment of. Structures, Systems and Components for 
Nuclear Power Reactors", and may voluntarily comp~y with the treatment requirements 
of 10 CFR 50.69 as an alternative to compliance with the Type Band Type C leakage 
testing requirements of 10 CFR 50, Appendix J for Risk-Informed Safety Classification 
(RISC) RISC-3 or RISC-4 penetrations and valves meeting the following criteria: 

A. Containment penetratibns that are eit~er 1-inch nominal size or less, or 
continuously pressurized. 

B. Containment isolation valves that meet one or more of the following criteria. 
1. The valve is required to be open under accident conditions to prevent or 

mitigate·core damage events; 
2. The valve is normally closed and in a physically closed, water-filled.system; 
3. The valve is in a physically closed system whose piping pressure rating 

exceeds the containment design pressure rating and is not connected to the 
reactor coolant pressure boundary; or 

4. The valve is 1-inch nominal size or less. 

RISC-3 penetrations and valves that meet the criteria above may be removed from 
the scope of the Primary Containment Leakage Rate Testing Program, as implemented by 
Technical Specifications 3.6.1, 4.6.1 and 6.8.4.g. Alternative Treatment will be 
implemented in accordance with the requirements of 10 CFR 50.69(d). 

LIMERICK - UNIT 2 B 3/4 6-1 Amendment No . .&±, -eJ, S-±
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3/4. 6 CONTAINMENT SYSTEMS 

3/4.6,1.3 PRIMARY CONTAINMENT AIR LOCK 

The limitations on closure and leak rate for the primary containment air 
lock are required to meet the restrictions on PRIMARY CONTAINMENT INTEGRITY 
and the Primary Containment Leakage Rate Testing Program. Only one closed door in 
the air lock is required to maintain the integrity of the containment. 

3/4.6,1.4 MSTV LEAKAGE ALTERNATE DRAIN PATHWAY 

Calculated doses resulting from the maximum leakage allowances for the 
main steamline isolation valves in the postulated LOCA situations will not 
exceed the criteria of 10 CFR Part 100 guidelines, provided the main steam line 
system from the isolation valves up to and including the turbine condenser rematns 
intact. Operating experience has indicated that degradation has occasionally 
occurred in the leak tightness of the MSIVs such that the specified leakage 
requirements have not always been continuously maintained. The requirement for 
the MSIV Leakage Alternate qrain ?athway serves to reduce the offsite dose. 

LIMERICK - UNIT 2. B 3/4 6-la Amendment No.*,%,&±
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CONTAINMENT SYSTEMS 

3/4,6.1.5 PRIMARY CONTAINMENT STRUCTURAL INTEGRITY-

.This limitation ensures that the structural inte~iity of the containment 
will be maintained comparable to the original design standards for the life of 
the unit. Structural integrity is r.equi red to ensure that the containment wi 11 
withstand the maximum calculated pressure in the event of a LOCA. A visual 
inspection in accordance with the Primary Containment Leakage Rate Testing 
Program is sufficient to demonstrate this capability. 

3/4. 6. 1. 6 DRYWEL_L ANP SUPPRESSION CHAMBER INTERNAL PRESSURE 

The limitations on drywell and suppression chamber internal pressure ensure 
that the calculated containment peak pressure does not exceed the design 
pressure of 55 psig during LOCA conditions or that the external pressure differ
ential -does not exceed the design maximum external pressure differential of 
5.0 psid. The limtt of - l.Q to+ 2.0 psig for initial containment pressufe 
will limit the total pressure to 5 44 psig which is less than the design 
pressure and is consistent with the safety analysis.~ 

3/4. 6, 1. 7 DRYWELL" AVERAGE AIR TEMPERATURE 

The limitation on drywell average air temperatyre ensures that the con
tainment peak air temperature does not exceed the design temperature of 340°F 
during steam line break conditions and is consistent with the safety analysis. 

3/4,6,1.B' PRYWELL AND SUPPRESSION CHAMBER PURGE SYSTEM 

The drywell and suppression chamber purge supply and exhaust isolation 
valves are required to be closed during plant operation except as required for 
inerting, deinerting, pressure co'ntrol, ALARA or ai_r quality consideratio'ns for 
personn(:!l entry, .or Survei 11 ances that require the valves to be open. Limiting 
the use of the drywell and suppression chamber purge system to specific criteria 
is imposed to protect the integrity of the SGTS filters. Analysis indicates 
that should a LOCA occur while this pathway 1 s being utilized, the associated 
pressure surge through the (18 or 24"} purge lines will adversely affect the 
integrity of SGTS. This condition is not imposed on the 1 and 2 inch valves used 
for pressure contro1 since a surge thiough these lines does not threaten the 
operability of SGTS. 

Surveillance requirement 4.6.1.8 ensures that the primary containment purge 
valves are closed as required or, if open, open for an allowable reason: If 
a purge valve i~ open in violation of this SR, the valve is considered inoperable. 
The SR is modified by a Note stating that primary containment purge valves 
are only required to be closed-irr OPERATIONAL CONDITIONS 1, 2 and 3. The SR 
is also modified by a Note stating that the SR is not required to be met when 
the purge valves are open for the stated reasons. The Note states. that these 
valves may be ope-ned for inerting, deinerting, presture control,. ALARA or air 
quality considerations for personnel entry, or Surveillances that require the 
valves to be open. The 18 or 24 inch purge valves are capable of closing in 
the environment following a LOCA. Therefore, these- valves are allowed to be 
open for limited periods of time. 
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CONTAINMENT SYSTEMS 

3/4.6.2 DEPRESSURIZATION SYSTEMS 

The specifications of this section ensure that the primary containment 
pressure will not exceed the design pressure of 55 psig during primary system 
blowdown from full operating pressure. Management of gas voids is important to 
Suppression P.ool Cooling/Spray Subsystem OPERABILITY. 

The suppr'ession chamber water provides the heat sink for the reactor coolant 
system energy release following a postulated rupture of the system. The 
suppression chamber water volume must absorb the associated decay and structural 
sensible heat released during reactor coolant system blowdown from rated conditions. 
Since all of the gases in the drywell are purged into the suppression chamber air 
space during a loss-of-coolant accident, the pressure of the.suppression chamber 
air space must not exceed 55 psig. The design volume of the suppression chamber, 
water and ai.r, was obtained by considering that the total volume of reactor 
coolant is discharged to the suppression chamber and that th~ drywell volume is 
purged to the suppression chamber. 

Using the minimum or maximum water volumes given in this specification, 
suppression pool pressure during the design basis accident is below the design 
pressure. Maximum water volume of 134,600 ft3 results in a downcomer submergence 
of 12'3" and the minimum volume of 122,120 ft 3 results in a submergence approximately 
2'3" less. The majority of the Bodega tests were run with a submerged length of 4 
feet and with complete condensation. Thus, with respect to the downcomer submergence, 
this specification is adequate. The maximum temperature at the end of the 
blowdown tested during the Humboldt Bay and Bodega Bay tests was 170°F and this 
is conservatively taken to' be the limit for complete condensation of the reactor 
coolant, although condensation would occur for temperature above 170°F. 

Should it be necessary to make the suppression chamber inoperable, this shall 
only be done as spec1f1ed in Specification 3.5.3. 

Under full power operating conditions, blowdown through safety/relief valves 
assuming an initial suppression chamber water temperature of 95°F results in a 
bulk water temperature of approximately 140°F immediately following blowdown 
which is below the 190°F bulk temperature limit used for complete condensation 
via T-quencher devices. At this temperature and atmospheric pressure, the 
available NPSH exceeds that required by both the RHR and core spray pumps, thus 
there is no dependency on containment overpressure during the accident injection 
phase. If both RHR loops are used for containment cooling, there is no dependency 
on containment o.verpressure for post-LOCA operations. 

LIMERICK - UN IT 2 B 3/4 6-3 Amendment No. ~.-4&,-&l, 
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CONTAINMENT SYSTEMS 

3/4.6,2 DEPRESSURIZATION SYSTEMS (Continued) 

RHR Suppression Pool Cooling/Spray subsystem p1p1ng and components have the 
potential to develop voids and pockets of entrained gases. Preventing and managing 
gas intrusion and accumulation is necessary for proper operation of the RHR 
suppression pool subsystems and may also prevent water hammer and pump cavitation. 

Selection of RHR Suppression Pool Cboling/Spray subsystem locations 
susceptible to gas accumulation is based on a review of system design information, 
including piping and instrumentation drawings, isometric drawings, plan and 
elevation drawings, and calculations. The design review is supplemented by system 
walk downs to validate the system high points and to confirm the location and 
orientation of important components that can become sources of gas or could 
otherwise cause gas to be trapped or difficult to remove durtng system maintenance 
or restoration. Susceptible locations depend on plant and system configuration, 
such as stand-by versus operating conditions. 

The RHR Suppression Pool Cooling/Spray subsystem is OPERABLE when it is 
sufficiently filled with water. Acceptance criteria are estabHshed for the volume 
of accumulated gas at suscepti.bl e l ocat1 ons. If accumulated gas is discovered that 
exceeds the acceptance criteria for the susceptible location (or the volume of 
accumulated gas at one or more suscepj:ible locations exceeds an acceptance criteria 
for gas volume at the suction or discharge of a pump), the Surveillance is not met. 
Accumulated gas should be eliminated or brought within the acceptance criteria 
limits. 

RHR Suppression Pool Cooling/Spray subsystem locations susceptible to gas 
accumulation are monitored and, if gas is found, the gas volume is compared to the 
acceptance cr1teri a for the location. Susceptible locations in the same system 
flow path which are subject to the same gas intrusion roechanisms may be verified by 
monitor, ng a representative subset of susceptible locations. Monitoring may not be 
practical for locations that are inaccessible due to radiological or environmental 
conditions, the plant configuration, or personnel safety. For these locations 
alternative methods (e.g., operating parameters, remote monitoring) may be used to 
monitor the susceptible location. Monitoring is not required for susceptible 
locations where the maximum potential accumulated gas void volume has been 
evaluated and ctetermi ned to not challenge system OPERABILITY. The accuracy of the 
method used for monitoring the susceptible locations and trending of the results 
should be sufficient to assure system OPERABILITY during the Surveillance interval. 

One of the surveillance requirements for the suppression pool cooling (SPC) 
mode of the RHR system is to demonstrate that each RHR pump develops a flow rate 
3 10,000 gpm while operating in the SPC mode with flow through the heat 
exchanger and its associated closed bypass valve, ensuring that pump performance 
has not degraded during the cycle and that the flow path is operable. This test 
confirms one point on the pump design curve and is indicative of overall 
performance. Such inservice inspections confirm component operability, trend 
performance and detect incipient failures by indicating abnormal performance. The 
RHR heat exchanger bypass valve is used for adjusting flow through the heat 
exchanger, and is not designed to be a tight shut-off valve. With the bypass 
valve closedj a portion of the total flow still travels through the bypass, which 
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CONTAINMENT SYSTEMS 

3/4.6.2 DEPRESSURIZATION SYSTEMS (Continued) 

can affect overall heat transfer. However, no heat transfer performance 
requirement of the heat exchanger is intended by the current Technical 
Specification surveillance requirement. This is confirmed by the lack of any flow 
requirement for the RHRSW system in Technical Specifications Section 3/4.7.1. 
Verifying an RHR flowrate through the heat exchanger does not demonstrate heat 
removal capability in the absence of a requirement for RHRSW flow. LGS does 
perform heat transfer testing of the RHR heat exchangers as part of its response 
to Generic Letter 89-13, which verified the commitment to meet the requirements of 
GDG 46. 

Experimental data indicate that excessive steam condensing loads can be 
avoided if the peak local temperature of the suppression pool is maintained below 
200°F during any period of relief valve operation for T-quencher devices. 
Specifications have been placed on the envelope of reactor operating conditions so 
that the reactor can be depressurized in a timely manner to avoid the regime of 
potentially high suppression chamber loadings. 

Because of the large volume and thermal capacity of the suppression pool, 
the volume and temperature normally changes very slowly and monitoring these 
parameters daily is sufficient to establish any temperature trends. By requiring 
the suppression pool temperature to be frequently recorded during periods of 
significant heat addition, the temperature trends will be closely followed so 
that appropriate action can be taken. 

In addition to the limits on temperature of the suppression chamber pool 
water, operating procedures define the action to be taken in the event a safety
relief valve inadvertently opens or sticks open. As a minimum this action shall 
include: Cl) use of all available means to close the valve, (2) initiate suppres
sion pool water cooling, (3) initiate reactor shutdown, and (4) if other safety
relief valves are used to depressurize the reactor, their discharge shall be 
separated from that of the stuck-open safety/relief valve to assure mixing and 
uniformity of energy insertion to the pool. 

During a LOCA, potential leak paths between the drywell and suppression chamber 
airspace could result in excessive containment pressures, since the steam flow into 
the airspace would bypass the heat sink capabilities of the chamber. Potential sources 
of bypass 1 eakage are the suppression chamber-to-drywell vacuum breakers (VBs), 
penetrations in the diaphragm floor, and cracks in the diaphragm floor and/or liner plate and 
downcorners located in the suppression chamber airspace. The containment pressure response 
to the postulated bypass leakage can be mitigated by manually actuating the suppre?,Sion 
chamber sprays. An analysis was performed for a design bypass leakage area of A/ ✓k equal 
to 0.0500 ft 2 to verify that the operator has sufficient time to initiate the sprays prior 
to exceeding the containment design pressure of 55 psig. The l1mit of 10% of the design 
value of 0.0500 ft2 ensures that the design basis for the steam bypass analysis is met 
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CONTAINMENT SYSTEMS 

PEPRESSURIZATION SYSTEMS·- (Continued) 

. · The d~~w~ll-to-suppression c~amber-bypass tesi-~t·a differential p~essure of 
9t -least·4.0 psi verif.ies't~e overall bypas~ leakage.area for,.simulated LOCA' · 
conditiops is-·less than.the~specifiedJimit~:. For:those o_utages_cwhere·the•< ·' -
drywell -to-suppressfon.- chamber- bypass 1 T eakag~- test" in •"not- conducted·, .. the· VB· leakage- ,_. 
test. veri fi es,.-that · the: VB''l eak'age~.area • is :-1 ess· than-\the bypass.- 1 imit ,wtthJ :a- ·"'°•, ,: 

. 76% margin: to: the.-. bypass .1 i mi t·. to: acccirrmodate.: the-. remai_ni_ng, potentf ai · 1 eakage -.area _-... 
_ through- the~ passi.v·e-·: strucitura l compone·nts-.~~ ·_ Pre·v.ious'= dr.ywe 1 h:t·o; sLipP.ression -chamber.· . 

bypa?s--test:'d,atf i ndi.c:ater t.~at.:'.~he.-.~ypas~::(1 eaRag~·:-t~r?ug~: ~he passi_v~. s_tru~t~·ral ~"'. . 
comP,oner:it~ ·. wtl 1 ~.be -n:iu~h:·J ~~s'. than·. the-.,76%_. IT!~ rgi IJ •· ... The .. VB.;-1 eakage~·Jf m, t,: i:omb1-ned ·, _·· . -
with\ the.: ~egli 91 b 1 ~: p~_ssi ve ·.str~c_t.~ra 1-:·1 e,ak~ge_~ area.;-· .en~ur:es -J~at:_ th:~•~-~r~e.11 -to.- · , . 
·supp.ressi on _.ch~mb'er: bypa_ss·;l ea_Rage;'-1 im1 t:. is_ met-for. those·: ou.tages: for,_ which .the ·. ·· : -· 
drywel 1-to~-SUJ)Rressi on .ch~rtiber.· _byp_a-'ss•:t,est .is· not:.sch_e·dulec! .. · ·. -·: ·_: _( :,-,<:·. ,::· .' · , . · . ·,. :~- (_· :~ ~::.: /'- .-:··~· \ :_, ,_-~; .. ·._.:-' .. > " .. /: -/~;: -'...~. :· .. :·. :· __ ; . :_-. -_ / ,- ·. :< ·,.'/- ,' ·-._ .. :·. ·<, ,, .· •' 
3/4'; 6';3 PRIMARY CONTArNMENT ISOLATION-_. VALVES.:: .- .. · - .. .".-. ~ · - . ~ - · 

1-, ... - ~ •• ,~ ... -• ..,··-: -:-,. , ....... _·:.::·,·:~ ·; •• _-- -- :'J·•_t:."' . , ...... ,~ .···,·-~ .~·-- ~-
' - - The OPERAB·ILITY of-the frimary.-containment isolation valves ensures that· 

the.c-ontainment.-atmosphere wi l.be ,isolat~d·from·the 9utslde·env1ronment.-.in---. 
the,_~vent. of: a r~l e.ase -of--radi oact.i ve,materj al to ... the ·contai nment-,atmosphere _ 

· cir-·pressurization:,of:-tre: c6nta1nment-,and, _is-·consi~tent .witrr .:tne;-'requirements, - ·, ·'· · 
of ,GDC 54 ~hr·ough"•5Tr·'of.·Appendix·-A,.of.1_0 GF~·Part 5□~-.. Containment· isolation· . _ 
wi th.i n·:the .'ti me: ·limits specif1 ed.'.for :tnose, i sol ati o~. va 1 ves., desi Qn!:!d: to.close . .' -
aut'orriati ca 11 y_.·ensur.es--,. that... the rel ease ,.of· radioactive materi a 1 to ·.the;' envi rori-

, ment ;·w11 f.be consistent .with· the .assumptions. used, in the analyses .·for, a, LOCA; 
• '• • ~ • ' 

0 
r ' , 0 ~ •' • • ~ ' , ,.. r I • •, , , ,, O I • ,•• • 

1
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_.'-·:Thi scram discharge'·voTuine·.vent··and drairi~valves:serve '.a·auaf)functfon, one of , 
which, is. primary· contai.nment •is·olati.on. ·Since·the· othel"-.. safety:functions of. the scram. 

~- 'discharge volume vent .and'drain-.valves.would· not be· available if the'.normal PCIV · 
?- .,-.- actions:were-.taken·,:a'ctions are pr9vided··_to.direct-the user,to.the.scram discharge. . 

(,_ ": volume. 'v'.ent and. drain operabi.lity requirements ·contained in-::Sp~cifi_cation.3.1.3.1.-. 
However:;. si nee _the-: scram discharge· volume· vent. and ··drain.· va 1 y~s, are::. PC IVs/ the,; -

_· Surveillance.Requiremerits\of"Spec.ification 4.6;3·sti-ll. apply-ta-these ·,val.ves •. ,- · 
·;·,·., ', __ • ,· ,- . -:,'•,· .. - L', .'-' ~-~·,._ ·, ·-·1... . -_ ," . ,• ,.--.. -,,,,., - -~~ - ;;· ,'8_,_ •• =- 'L ,· -

:· ·., .The-opening ·of-a containrrienf isolation-valve that-was,-locked·or sealed ·ctosed· 
to satisfy·Technfcal•Specification 3.6.3 Action statements,-may'be reopened on an 
intermittent basis under admi ni strati ve controls.. These controls consist of · 
stationing a dedicated individual at the controls of'the valve,.who is in continuous 
corrmunicati on. with the control room. In this way, the· penetration can be rapidly 
isolated when a need fo.r primary containment isolation· is indicated. 

Primary containment isolation valves governed by thts~Technttal Specification 
are identified in Table 3.6.3-1-of the TRM.- · . . . 

This Surveillance Requirement.requires.a d~nstration that a representative . 
sample of reactor instrument line excess flow check valves (EFCVs) is OPERABLE by 
verifying that the valve actuates to the isolation position on a simulated instrument 
line break signal. The repres~ntative s~mple·consists of an approximately equal number 
of EFCVs, such that each EFCV , s tested 1 n accordance with the Surveil 1 anc:e .Frequency I 
Control Program .. In addition, the EFCVs in the sample·~re representative of the 
various plant configurations, models, sizes; and operating environments. This ensures 
that any potentially common problem with a.specific type or application of EFCV is 
detected at the earliest possible time. This Surveillance Requirement provides 
assurance that the instrumentation line EFCVs will perform so that predicted 
radiological consequences will not be exceeded during a postulated instrument line 
break event. Furthermore, any EFCV failures will be evaluated to determine if 
additional testing in the test interval i·s•warranted.to ensure overall reliability is 
maintained. Operating experience has demonstrated that these components are highly 
reliable and that failures to isolate are very infrequent. Therefore, testing of a 
representative sample was concluded to be acceptable from a reliability standpoint. 
For some EFCVs, this Surveillance can be performed with the reactor at power. 



CONTAINMENT SYSTEMS 

3/4,6.4 VACUUM RELIEF 

Vacuum relief valves are provided to ~qualize the pressure between the 
·suppression chamber and .drywell. This system will maintain the structural 
integrity of the primary containment under conditions of large differential 
pressures. · 

The vacuum breakers between the suppression chamber and the drywell must 
not be -in9perabl~ in the open position since this would a.llow bypassing of the 
suppression pool in case of an .accident. Two pairs of valves are req·uired to 
protect containment structural integrity. There are four pairs of valves 
(three to provide minimum redundancy) so that operation may continue ·tor up to 
72 hours or in accqrdance with the Risk InformecL Completion Time Program with no 
more than two pairs of vacul!m breakers inopercc1b1e in the closed, position. 

Each vacuum breaker valve's position indication system is of great enough 
sensitivity to ensure that the maximum steam bypass leakage _coefficient of 

A 
./k = 0.05 ft 2 

for the vacuum relief system (assuming one valve fully open) will not be exceeded. 

LIMERICK - UNIT 2 B 3/4 6-4a Amendment No. -±-±0, 
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CONTAINMENT SYSTEMS 

3/4.6,5 SECONDARY CONTAINMENT 

Secondary containment is designed to minimize any ground level release of 
radioactive material which may result from an accident. The Reactor Enclosure 
and associated structures provide secondary containment during normal operation 
when the drywell is sealed and in service. At other times the drywell may be 
open and, when required, secondary containment integrity is specified. 

Establishing and maintaining a vacuum in the reactor enclosure secondary 
containment with the standby gas treatment system in accordance with the Surveillance 
Frequency Control Program, along with the surveillance of the doors, hatches, dampers 
and valves, is_adequate to ensure that there are no violations of the integrity of 
the secondary containment. 

The OPERABILITY of the reactor enclosure recirculation system and the standby 
gas treatment systems ensures that sufficient iodine·removal capability will 
be available in the event of a LOCA. The reduction in containment iodine inventory 
reduces the resulting SlTE BOUNDARY and Control Room radiation doses associated with 
containment leakage. The operation of these systems and resultant iodine removal 
capacity are consistent with the assumptions used in the LOCA analysis. Provisions 
have been made to continuously purge the filter plenums with instrument air when the 
filters are not in use to prevent buildup of moisture on the adsorbers and the HEPA 
filters. 

As a result of the Alternative Source Term (AST) project, secondary 
containment integrity of the refueling area is not required during certain 
conditions when handling irradiated fuel or during CORE ALTERATIONS and alignment 
of the Standby Gas Treatment System to the refueling area is not required. The 
control room dose analysis for the Fuel Handling Accident (FHA) is based on 
unfiltered releases from the South Stack and therefore, does not require the 
Standby Gas Treatment System to be aligned to the refueling area. 

However, when handling RECENTLY IRRADIATED FUEL, secondary containment 
integrity of the refueling area is required and alignment of the Standby Gas 
Treatment System to the refueling area is required. The AST fuel handling analysis 
does not include an accident involving RECENTLY IRRADIATED FUEL or an accident 
involving draining the reactor vessel. 

The Standby Gas Treatment System is required to be OPERABLE when handling 
irradiated fuel, handling Rl:CENTLY IRRADIATED FUEL and during CORE ALTERATIONS. 
Fuel Handling Accident releases from the North Stack must be filtered through the 
Standby Gas Treatment System to maintain control .room doses within regulatory 
limits. The OPl:RABILITY of the Standby Gas Treatment System assures that releases, 
if made through the North Stack, are filtered prior to release. 

LIMERICK - UNIT 2 B 3/4 6-5 Amendment No. -a-4.hl.&&.4-44 . .:i..4+. 
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..,, - '1 ~ ' • • - '' ' • • • ·surveillances 4.6.5.1~1.a and 4.6.5~1.2.a are each modified by a footnote(*) 
whic·p,states.the_ surveillance:is not required to be'met for up·,to 4 ·hours,if··a'n 
analysis demonstrates that 6ne-·standby gas treatment subsystem remains cap.able· of· 

. establ fs·h,i Y')g·.\the r$qui red -seco·nd~ ry 'co,ntai nment ·vacuum. : Use of· the ·f9otnot~· .is . 
expected· ·~o be · i n·frequent · but-·ll)ay•: be neces-s i tated by situations j n w~i ch·· secondary. · .· 

· contaih_ment· vacuum ma·y be.·1 ess:~t.har_, -the r.equj red containment vadrnin, ·such-as, but·· .. : 
.· not-limit:ed• .. to,.-wfoci·gusts·9r failu~_e· or ~ha'nge o.f·operating normal..v_entilatfon ·. · ... 

·· ·subsystems:· _:These· conditions·-·do".riot ·ind1cate ~iny_ cha!')ge in the_.leak tightness o.f - · 
the-secondary cont_ainment ·bo·undaf".y., Tne-~nalysis -should consid(:!r the actual· 
condit,io'ns (eq~ipl)lent !=onfiguration,- temper9~ure; atmospheric pr·e_ssure, wi._nd · .· ,. 
con di ti ohs·, .measured · secorrd·a ry · t_onta i nment.' va·c::u·µm, ·etc.) t9 .. deterJTii ne- whe½her, .1.f 
an accident· reqt.i1ring $e6ondary containment to· be OP'ERABLE were·to occur, o'ne 
train of standby· gas treatment could-establish the assumed secondary ·contai n·ment · 

. vacuLim within the time ·ass1:1me~f.tn the accident analysis .. It'so, the.surveillance 
may be considerep .met for· a. period·up to 4 hours:· The 4~h_our -limit· is based ·on:. 
the e·xpetted:short durati_on of t~e situati9ns.wheri the fqotnote would be app~ied.· 
.· · ·_,_·. · --~-J~~eil·l:an~~~::~.--6~5'.:1:·1··/b_.2/a~d· ~.:6:5.1-.2.b.2~·:r~quir~ v·eri.f.YiDg,. t~at \j·~-e- _. .. • ·~ 
secondary containment pers6nnel!atces~ _doci~-in·eac~·access.~pening is clpsed Whicij 

·provides· adequate assurance that- exf.i ltrati on from the· secondary c;:ontai nment' will• .. · 
not 6ccJ~: An acc~si opening ·c6ntains at least one i~ner and one outer door. The. 
intent {s to ·not· breach the second~ry containment, which is. achieved by · 
mai nta1 ni ng the inner or. outer personnel_ access ·door: closed. Survei 11 ances· 
4.~.5.l~l.b.2.and·4.6.5.l.t.b~2 ·prcivide an allowance for·brief, inadvertent, . 
iimultarieous-bpenings bf· redund~nt ~econdary ~ontainment personnel ·access dobrs 
'for .norm~l ·e·ntr):' a,nd exit cohdit1o_ns: .· . '. · . •. · · . : · 

'. ·. Aitho~g·h '-th~ :safety· analyses assumes 't,hat the reactor··enclosure secondary 
contain~ent cir.aw down tjme will take 930 seconds, these surveillance.require~
men·ts specify· a draw down •ti me, .of' 916 ·seconds;_ 'This 14 second difference is· 
due to _the di.esel generator starting and sequence loading delays which· is· not 
part of this surveil l ance·.requi rement :' 

Thi reactor enclosur~ seconaa~y containment draw do~n time analyses a~sum~s 
a starti,ng point of 0.25 inch of va·cuum water·gauge and worst case SGTS dirty 
filter flow rate of 2800 cfm. The surveillance requirements satisfy this as~
sumption by starting.the drawdowD from ~mbient·conditions and connecting the • 
adjacent reactor ,en.closure and refueling area to the SGTS to split th·e exhaust 
flow tietween the three zon~s an~-verifyi~g a minimum flow rate of ~800 cfm fro~ 
the test zone. This simulates the.worst case· flow alignment and verifies ade
quate'. flow is·available tci drawdown·the test zon~.within the required time .. 
Th~ Technical Specification Surveillance·Requirement 4.6.5.3.b:3 is intended 
to be a multi-zone air balance.verification without i~olating any test zone. 

The SGTS is coJTOTI_on to Unit 1 and, 2 and consists of two independent · 
·subsystems. The power supplies for the common portions of the subsystems are 
from Unit 1 safeguard basses,· therefore the i noperabil ity of these Unit 1 
supplies are addressed in the SGTS ACTION statements in order to ensure adequate 
onsite power sources to SGTS for its Unit 2 function during a loss of offsite 
power event. ·The allowable out of service times are consistent with those in 
the Unit 1 Technical Specifications for SGTS and AC.electrical power supply out 
of service condition combinations. 
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CO~TAINMENT SYSTEMS 

SECONDARY CONTAINMENT (Continued) 

The SGTS fans are sized for three zones and therefore, when aligned to a 
single zone or two zones, wi 77 have excess capacity to more quickly drawdown 
the affected zones. There is no maximum flow limit to individual zones or 
pairs of zones and the air balance and drawdown time are verified when all 
three zones are connected to the SGTS. 

The three zone air balance ver1fication and drawdown test will be done 
after any major system alteration, which is any modification which will have 
an effect on the SGTS flowrate such that the ability of the SGTS to drawdown 
the reactor enclosure to greater than or equal to 0.25 inch of vacuum water 
gage in less than or equal to 916 seconds could be affected. 

The field tests for bypass leakage across the SGTS charcoal 
HEPA filter banks are performed at a flow rate of 5764 ± 10% cfm. 
analysis performed on the SGTS carbon samples will be tested at a 
66 fpm based on the system residence time. 

adsorber and 
The laboratory 

velocity of · 

The SGTS filter train pressure drop is a function of air flow rate and 
filter conditions. Sur~eillance testing is performed using either the SGTS or 
drywell purge fans to provide operating convenience. 

Each reactor enclosure secondary containment zone and refueling area 
secondary containment zone is tested independently to verify the design leak 
tightness. A design leak tightness of 2500 cfm or less for each reactor 
enclosure and 764 cfm or less for the refueling area at~ 0.25 inch of vacuum 
water gage will ensure that containment integrity is maintained at an acceptable 
level if all zones are c:onnected to the SGTS at the same time. 

The Reactor Enclosure Secondary Containment Automatic Isolation Valves 
and Refueling Area Secondary Containment Automatic0 Isolation Valves can be 
found in the UFSAR. 

The post-LOCA offsite dose analysis assumes a reactor enclosure secondary 
containment post-draw down leakage rate of 2500 cfm and certain post-accident 
X/Q values. While the post-accident X/Q values represent a statistical i~ter
pretation of historical meteorological data, the highest ground level wind 
speed which can be associated with these values is 7 mph (Pasquill-Gifford 
stability Class G for a ground level release). Therefore, the surveillance 
requirement assures that the reactor enclosure secondary containment is verified 
under meteorological conditions co~sistent with the assumptions utilized in the 
design basis analysis. Reactor Enclosure Secondary Containment leakage tests 
that are successfully performed at wind speeds in excess of 7 mph would also 
satisfy the leak rate surveillance requirements, since it shows compliance 
with more conservative test·~onditions. 

LIMERLCK - UNIT 2 B 3/4 6-6 Amendment No. hl, -69-, 86 



CONTAINMENT SYSTEMS 

3/4.6.6 PRIMARY CONTAINMENT ATMOSPHERE CONTROL 

The primary containment atmospheric mixing system is provided to ensure 
adequate mixing of the containment atmosphere to prevent localized accumulations 
of hydrogen and oxygen from exceeding the lower flammability limit during post
LOCA conditions. 

All nuclear reactors must be designed to withstand events that generate 
hydrogen either due to the zirconium metal water reaction in the core or due to 
radiolysis. The primary method to control hydrogen is to inert the primary 
containment. With the primary containment inert, that is, oxygen concentration <4.0 
volume percent (v/o), a combustible mixture cannot 'be present in the primary 
containment for any hydrogen concentration. The capability to inert the primary -
containment and maintain oxygen <4.0 v/o works together with Dr-ywell Hydrogen Mixing 
System to provide redundant and diverse methods t0 mitigate events that produce 
hydrogen .. 

If oxygen concentration is~ 4.0 v/o at .any time while operating in OPERATIONAL 
CONDITION 1 or 2, oxygen concentration must be restored to< 4.0 v/o within 72 hours. 
The 72 hour Completion Time is allowed when oxygen concentration is~ 4.0 v/o because 
of the low probability and long duration of an event that would generate significant 
amounts of hydrogen occurring during this period. 

The provision of Specification 3.0.4.c is applicable. This allowance permits 
entry into the applicable OPERATIONAL CONDITION(S) wh11e relying on the Actions. This 
allowance is acceptable because inerting the primary containment prevents containment 
access without an appropriate breathing apparatus. Therefore, the primary containment 
is inerted as late as possi.bl.e in the plant startup, after entering OPERATIONAL 
CONDITIONS 1 and 2. and deinerted as soon as possible in the plant shutdown. It is 
acceptable to intentionally enter the Action prior to a shutdown in order to begin 
deinerting the primary containment ~rior to exiting the Applicability.· 

If oxygen concentration cannot be restored to within the limit within the 
required Completion Time, the plant must be brought to a OPERATIONAL CONDITION in which 
the LCD does not apply. To achieve this status, power must be reduced to HOT SHUTDOWN 
within 12 hours. The 12 hour Completion Time is reasonable, based on operating 
experience, to reduce reactor power from full power conditions in an orderly manner and 
without challenging plant systems. 

LIMERICK - UNIT 2 B 3/4 6-7 Amendment No. 
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3/4.7 PLANT SYSTEMS 

3/4.7,1 SERVICE WATER SYSTEMS - COMMON SYSTEMS 
- The OPERA8ILITY of the service water systems ensures that sufficient cooling 

capacity is available for continued operation of safety-related equipment during 
normal and accident conditions·. The redundant cooling capacity of these systems, 
assuming a single failure, is consistent w~th the assumptions used jn the accident 
cond1t~oris within.acceptable limits. 

The RHRSW and ESW systems are common to Units 1 and 2. and cons1 st of two 
independent subsystems each with two pumps. One pump per subsystem (loop) is · 
powered from a Unit 1 safeguard bus and the other pump is powered from a Unit 2 
safe·guard bus. In order to ensure adequate onsite power sources to the systems 
during a loss of offs1te power event, the inoperability of these supplies are 
restricted in system ACTION statements. 

RHRSW is a manually operated system used for core and containment heat 
removal. Each of two RHRSW subsystems has one heat exchanger per unit. Each 
RHRSW pump provides adequate cooling for one RHR heit exthanger. By limiting 
operation with less than three .OPERABLE RHRSW pumps with OPERABLE 01 esel 
Generators, each unit is ensured adequate heat removal capability fo~ the design 
scenario of LOCA/LOOP on one unit and simultaneous safe shutdown of the other 
unit. 

Each ESW pump provides adequate flow to the cooling loads in its associated 
loop. With only two divisions of power required for LOCA m1tigation of one 
unit and one division of power required for safe shutdown of the other unit, 
one ESW pump provides sufficient capacity to fulfill design requirements. ESW 
pumps are automatically started upon start.of the associated Diesel Generators. 
Therefore, the allowable out of service times for OPERABLE ESW pumps and their 
associated Diesel Generators is limited to ensure adequ~te cooling during a 
loss of offsite power event. Alternatively, the allowable out-of-service times 
can be determined in accordance with the Risk Informed Completion Time 
Program; 

3/4,7.2 CONTROL ROOM EMERGENCY FRESH AIR SUPPLY SYSTEM - COMMON SYSTEM 
The OPERABILITY of the control· room emergency fresh air.supply system 

ensures that the control room will remain habitable for occupants during.and 
following an uncontrolled release of radioactivity, hazardous chemicals, or smoke. 
Constant purge of the system at 1 cfm is sufficient to reduce the buildup of 
moisture on the adsorbers and HEPA filters. The OPERABILITY of this system in 
conjunction with control room desig·n provisi-ons is based on limiting the radiatfon 
exposure to personnel occupying the contro1 room to 5 rem or less Total Effective 
Dose Equivalent. This limitation is consistent 'with the requirements of 10 CFR 
,Part 50.67, Accident Source Term. 

Since the Control Room Emergency Fresh Air Supply System is not credited for 
filtration in OPERATIONAL CONDITIONS 4 and 5, applicability to 4 and 5 is only 
required to support the Chlorine and Toxic Gas design basis isolation requirements. 

The CREFAS is common to Un:lts 1 and 2 and consists of two independent 
sub.systerns. The power supplies for the system are from Unit 1 Safeguard 
buss es, therefore, the 1 noperabil 1 ty of these Unit 1 supplies are addressed 1 n 
the CREFAS ACTION statements in order to ensure adequate ons1te power sources 
to CREFAS during a loss of offsite power event.· The .allowable out of service 

LIMERICK UNIT 2 ·B 3/4 .7-1 Amendment No. 140,149, 
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PLANT SYSTEMS 

CONTROL ROOM EMERGENCY FRESH AIR SUPPLY SYSTEM - ·coMMON SYSTEM (Continued) · 

t1mes are consistent with those in the Una 1 Technical'Specificat-ions for·· 
GREFAS- and AC electr1cal power supply out ·of service cond1tiori combinations. 

• ' -. l < ~ ' ' , - .' • 

,, . ' ni~•- Controi' R~~~i E~,v~i'ope (C~E) ·1 s_ the . ~rea_ wi th:1-n 'the: ~o-nffoes ~f the °CRE ' . 
boundary,.that ._conta_i ns. the· spaces that ·control ',room .occupa1Jts fohab1t: to- control • : 
the unit during.normal ·_aridcaccident conditions· •. This·iirea encompasses the.control • 
room, and other noncritical .areas··includin·g·iidjacent,.support·offices, toilet and · 
utility rooms .. The CRE·.1s protected during normal.-operation,- natural events, and· 
acc1dent conditions. The CRE boundar,Y'·is the comb1naticm of walls, floor, · 
ceiling,. ducting;.valves, doors, penetrations and equipment that physically ·form 
the.CRE. The OPERABILITY of the CRE boundary must be.maintained to ensure that 
the inleakage ·of·unf11tered air into the CRE will not·exceed the 'lnleakage assumed in the licensing basis analysis of design basis acciqent (OBA) consequences to CRE 
occupants. ·t_t;ie CRE and-sits bo~ndary are.· defiried ·1n the Control Room Envelope 
Habi tab1 l 1ty·· Program. · . ·. · · .· · ·. . : . . .' . · 

. In add1tio·n,- the· CREFAS· System provides protection from radiation, smoke and 
hazardous chemicals to the CRE occupants. The analysis of hazardous chemical 
releases demonstrates that the toxicity lim1ts are not exceeded·in the CRE. 
following a hazardous chemical release (Ref. 1).: The evaluation of a smoke 
challenge d~monstrates that it will not result in the inability of the CRE 
occupants to contr61 the reactor-either from the control room or from the remote shutdown panels (Ref. 2). · " 

In· o·rder ·for the CREFAS subsystems t~ be considered OPERABLE, the CRE
boundary must be mainta1 ned such that the CR_E occupant dose from a 1 arge · 
radioactive release does not exceed the calculated dose in the licensing basis 
consequence analyses for DBAs, and that CRE occupants are protected from hazardous 
chemicals and smoke. 

The LCO is modified by a Note allowing the CRE boundary to be opened 
intermittently under administrative controls. This Note only applies to openings 
in the CRE boundary that can be rapidly restored to the design condition, such as 
doors, hatches, floor plugs, and access panels. For entry and exit through doors, 
the administrative control of the opening is perfonned by the person(s) entering 
or exiting the area. For. other openings, these controls should be procepural1zed 
and consist of stat1on1ng a ded1cated individual at the opening who is 1n 
continuous comrrlunication with the operators in the CRE. This individual will have· 
a method to rapidly close the opening and to restore the CRE boundary to a 
condition equ1valen~ to the design condition ~hen a need for CRE isolation is 
indicated. 

If the unfiltered inleakage of potentially contaminated air past the CRE 
boundary and into the CRE can result in CRE'occupant radiological dose greater 
than the calculated dose of the licensing' basis analyses of DBA consequences 
(allowed to be up to 5 rem TEDE), or inadequate protection of CRE occupants from 
hazardous chemicals or smoke, the CRE. boundary 1s inoperable. Ac_tions must be 
taken to restore an OPERABLE CRE boundary within 90 days. 
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PLANT SYSTEMS 

CONTROL ROOM EMERGENCY FRESH AIR SUPPLY SYSTEM - COMMON SYSTEM (Continued) 

During the period that the CRE boundary is considered inoperable, action 
must be initiated immediately to implement mitigating actions to lessen the effect 
on CRE occupants from the potential hazards of a radiological or chemical event or 
a challenge from smoke. Actions must be taken within 24 hours to.verify that in 
the event of a _DBA,, the mitigating actions wjll en-sure that CRE occupant 
radiologica1 exposures·will not exceed the calculated dose of the licensing basis 
analyses of OBA consequencei 1 and that CRE occupants are protected from hazardous 
chemical's ,and smoke. These mitigating actions (i.e., actions that are taken to 
offset the consequences of the inoperable CRE boundary) should be preplanned for 
implementation upon entry into -the condition, regardless of whether entry is 
intentional or unintentiona1. Jhe 24 hour Completion T1me is reasonable based on 
the low ,pr-0bab1l1ty of a OBA occurring during this time period, and the use of 
mitigating actions. The 90 day Completion lime· is reasonable based on the 
detei:-mi natfon that the mi ti gating actions w11 l ensure protection of CRE occupants 
within analyzed limits while limiting the probability t~at ERE occupants will have 
to implement protective measures that may adversely affect their ability to 
control the reactor ·and maintain it in a safe shutdown condition in the event of a 
OBA. In addition, the 90 day ~ompletion Time is a reasonable time to diagnose, 
plan anipossibly repair, ~nd test most problems with the CRE boundary. 

SR 4.7.2.2 verifies the OPERABILITY of the CRE boundary by testing for 
unfiltered air irileakage past the CRE boundary and in.to the CRE. The details of 
the testing are specified in the Control Room Envelope Habitability Program. 

The CRE is considered habitable when th~ radiological dose to CRE occupants 
calculated in the licensing basis analyses of OBA consequences is no more than 5 
rem Total Effective Dose Equivalent and the CRE occupants are protected from 
hazardous chemicals and smoke. SR 4.7.2.2 verifies that the unfiltered air 
i nl eakage into the CRE is no greater than the fl ow rate assumed in the licensing 
basis analyses of OBA consequences. When unfiltered air inleakage is greater than 
the assumed flow rate, Required Action 3.7.2.a.2 must be entered. Requ~red Action 
3.7.2.a.2.c allows tii;ne to restore the CRE boundary to OPERABLE status provided 
mi ti.gating acti ans can ensure that the CRE remains w'tthi n the 1 i censi ng basi? 
habitability lim1ts for the occup~nts following an accident. Compen~atory 
·measures are discussed in Regu1atory Guide 1.196, Section C.2.7.3,. (Ref. 3) wh·ich 
endorses; with exceptions, NEI 99-03, Section 8.4 and Appendix F (Ref. 4). These 
compen?ato~y meas~res may also be used as mitigating actions as required by 
Required Action 3.7.2.a;2.b. Temporary analytical methods may also be used as 
compensatory measures to restore OPERABILITY (Ref, 5). Options for restoring the 
CRE boundary to OPl:RABLE status include changing the l'lcensing basis OBA 
consequence analysis, repai,ring the CRE boundary, or a combination of these 
acti ans. Oependi ng upon the n·ature of the problem and the corrective action, a 
full scope 1nleakage test may not be necessary to establ'ish that the CRE boundary 
has been restored to OPERAB~E status. 

LIMERICK - UNIT 2 ·B 3/4 7-lb .A.mendment No.. 149 



PLANT SYSTEMS 

CONTROL ROOM EMERGENCY FRESH AIR SUPPLY SYSTEM - COMMON SYSTEM (Continued) 

REFERE~~ES 

2. 

3. 

UFSAR Section 6.4 

UFSAR Section 9.5 

Regulatory Guide 1.196 

4. NEI 99-03, "Control Room Habitability Assessment Gt1idance," June 2001. 

5. Letter from Eric J. Leeds (NRC) to James W. Davis CNEl) dated ,January 
30, 2004, ~NEI Draft White Paper Use of Gen~r1c Letter 91-18 Process 
and Alternative Source Terms 'In the Context of Control Room 
Habitability." (ADAMS Accession No. ML040300694). 

3/4.7.3 REACTOR CORE ISOLATION COOLING SYSTEM 
The reactor core isolation cooling (RCIC) s_ystem is provided to assure 

adequate core cooling in the event of reactor isolation from its primary heat 
sink and the 1 oss of f.eedwater fl ow to the reactor vessel without requi r1 ng 
actuation of any of the emergency core cooling system equipment. The RCIC . 
s.}lstem is conservative~y required to be OPERABLE whenever reactor pressure ex-ceeds 
150 psig. This pressure is substantially below that for which low pressure core 
cooling systems can provide adequate core cooling. Management of gas voids is 
important to RCIC System OPERABILITY. · 

The RCIC system spec1f1 cations are appl i eab] e during OPERATIONAL CONDITIONS 
1, 2, and 3 when reactor vessel pressure exceeds 150 psig because RCIC is the 
primary non-ECCS s0urce of emergency core cooling when the reactor is 
pressuriied. · 

With the RCIC system 1 nope.rabl e, adequate core coon ng is assured by the 
OPERABILITY of the HPCI system and justifies the specified 14 day otlt-of-service 
period. Alternatively out-of-service time can be determined in accordance ( ) 
with the Risk Informed Completion Time Program. A Note prohibits the applicati-on -. , 
of Specification 3.0.4.b to an 1noperab1e. RCIC system. There is an increased risk 
associ.ated with entering an OPERATION~L CONDITION or other specified condition in 
the A!)plicaMlity with an inoperable ;KCIC subsystem amd the provisions Of 
Speciflcation 3.0.4.b, which allow entry into an OPERATIONAL CONDITION or other 
specified condition in the Applicability with the limiting Condition for Operation 
not met after performance of a risk assessment addressing inoper.able systems and 
components, should not 'be applied in this ci rcumstimce. 

The surveillance requirements provide adequate assurance that RCIC will 
be OPERABLE when required. Although aH active components are testable and 
full flow can be demonstrated by recirculation during ~eactor operation, a complete 
functional test requires reactor shutdown. 

Surveillance requirement 4.7.3.c.2 is normally met using reactor steam to 
verify the system will develop a flow greater than or equal to 600 gpm in the test 
ffow path when steam is supplied to the turbine in the range of 150 to 165 psig. 
As an alternative, Auxiliary Steam can be used for the low pressure RCIC testing 
prior to reactor startup: 

During.plant startop, when·the RCIC surveillance test is being performed;, 
RCIC is required to be tested within 12 hours of changing modes. Ttie intent or 
this requirement is to ver1fy operab11 ity prior to reaching any significant power. 
If RCIC is not successfully demonstrated operable within tfie 12-hour period, the 
reactor steam dome pressure must be reduced.to less than 150 psig within the 
following 72 hours. The intent of the actioh is to hold pressure at a ~oint where 
sufficient steam is available to test the pump; it does not permit power ascension 
to continue. 

LIMERICK - UNIT 2 B 3/4 7:-lc. Amendment No. 132,149J 
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PLANT SYSTEMS 

3/4,7,3 REACTOR CORE ISOLATION COOLING SYSTEM (Continued) 

The RCIC System flow path piping and components have the potential to 
develop voids and pockets of entrained gases. Preventing and managing gas 
intrusion and accumulation is necessary for proper operation of the required RCIC 
System and may also prevent water hammer, pump cavitation, and pumping of 
noncondensible gas into the reactor vessel. 

Selection of RCIC System locations susceptible to gas accumulation. is based 
on a review of system design information, including piping and instrumentation 
drawings, isometric drawings, plan and elevation drawings, and calculations. The 
design review is supplemented by system walk downs to va.lidate the system high 
points and to confirm the location and orientation of important components that 
can become sources of gas or could otherwise cause gas to be trapped or difficult 
to remove. during system maintenance or restoration. Susceptible 1 ocati ons depend 
on plant and system configuration, such as stand-by versus operating conditions. 

The RCIC System is OPERABLE when it is sufficiently filled with water. 
Acceptance criteria are established ior the volume of accumulated gas at 
susceptible locations. If accumulated gas is discovered that exceeds the 
acceptance criteria for the susceptible location (or the volume of accumulated gas 
at one or more susceptib1e locations ~xceeds· an acceptance criteria for gas volume 
at the suction or discharge of a pump), the Surveillance is not met. Accumulated 
gas should be eliminated or brought within the acceptance criteria limits. 

RCIC System locations susceptible to gas accumulation are monitored and, if 
gas is found, the gas volume is compared to the acceptance criteria for the 
locat1on. Susceptible locations in the same system flow path which are subject to 
the same gas intrusion mechanisms may be verified by monitoring a representative 
subset of susceptible locations. Monitoring may not be practical for locations 
that are inaccessible due to radiological or environmental conditions, the plant 
configuration, or personnel safety. For these locations alternative methods 
(e.g., operating parameters, remote monitoring) may be used to monitor the 
suscepti.ble location. Monitoring is not required for susceptible locations where 
the maximum potential ~ccumulated gas void volume has been evaluated and 
determined to not challenge system OPERABILITY. The accuracy of the method used 
for monitoring the susceptible locations and trending of the results should be 
sufficient to assure system OPERABILITY during the Surveillance interval. 

Surveillance 4.7.3.a.2 is modified by a Note which exempts system vent flow 
paths opened under administrative control. The administrative control should be 
proceduralized and include stationing a dedicated individual at the system vent 
fl ow path who is in continuous communication with the operators in the control 
room. This individual wjll have a method to rapid1y close the system vent flow 
path if directed. 

LIMERICK - UNIT 2 B 3/ 4 7- ld Associated with Amendment No. 178 I 
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PLANT SYSTEMS 

3/4,7.4 DELETED 
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PLANT SYSTEMS 

3/4, Z. 5 SEALED SOURCE CONTAMINATION 

The limitations on removable contamination for sources requiring leak testing, 
including alpha emitters, is based on 10 CFR 70.39(c) limits for plutonium. This 
limitation will ensure that leakage from byproduct, source, and special nuclear 
material sources will not exceed allowable intake values. Sealed sources a~e 
classified into three groups according to their use, with surveillance 
requi rem.en ts commensurate with. the probabi 1 i ty of damage to a source in that 
group. Those sources which are frequently handled are required to be tested more 
often than those which are not. Sealed sources .which are continuously enclosed 
within a shielded mechanism, i.e,, sealed sources within radiation monitoring 
devices, are considered to be stored and need not be tested unless they are 
removed from the shielded mechanism. 

LIMERICK - UNIT 2 .B 3/4 7-3 Amendment No. -±-9, 4i, ™ 
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PLANT SYSTEMS 

BASES 
3/4 7.6 (Deleted) - INFORfi'J'TION FROM THIS SECTION RELOCATED TO THE TRM. 

3/4.7.7 (Deleted) - INFORMATION FROM THIS SECTION RELOCATED TO THE TRM. 
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PLANT SYSTEMS 

BASES 

3/4 7 .8 MAIN TURBINE BYPASS SYS_TEM 

The required OPERABILITY of the main turbine bypass system is consistent with the 
assumptions of the feedwater controller failure analysis 1n the cycle specific 
transient analysis. 

The main turbine bypass system is required to be OPERABLE to limit peak pressure 
in the main steam lines and to maintain reactor pressure within acceptable limits 
during events that cause rapid pressurization such that the Safety Limit MCPR is 
not exceeded. Wi'th the main turbine bypass system inoperable, continued operation 
is based on the cycle specific transient analysis which has been performed for the 
feedwater controller failure, maximum demand with bypass failure. 
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3/4.8 ELECTRICAL POWER SYSTEMS 

BASES 

3/4.8,l. 3/4.8,2. and 3/4,B,3 A,C, SOURCES, D,C. SOURCES, and ONSITE POWER 
DISTRIBUTION SYSTEMS 

The OPERABILITY of the A.C. and D.C. power sources and associated 

distribution systems during operation ensures that sufficient power will be 

available to supply the safety-related equipment required for (1) the safe 

shutdown of the facility and (2) the mitigation and control of accident 

conditions within the facility. The minimum specified independent and 

redundant A.C. and D.C. power sources and distribution systems satisfy the 

requirements of General Design Criterion 17 of Appendix A to 10 CFR Part 50. 

An offsite power source consists of all breakers, transformers, switches, 

interrupting devices, cabling, and controls required to transmit power from the 

offsite transmission network to the onsite Class lE emergency bus or buses. The 

determination of the OPERABILITY of an offsite sou.rce of power is dependent upon 

grid and plant factors that, when taken together, describe the design basis 

calculation requirements for voltage regulation. The combination of these factors 

ensures that the offsite source(s), which provide power to the plant emergency 

buses, will be fully capable of supporting the equipment required to achieve and 

maintain safe shutdown during postulated accidents and transients. 

The plant factors consist of the status of the Startup Transformer (#10 and 

#20) load tap changers (LTCs), the status of the Safeguard Transformer (#101 and 

#201) load tap changers (LTCs), and the alignment of emergency buses on the 

Safeguard Buses (101-Bus and 201-Bus). For an offsite source to be considered 

operable, both of its respective LTCs (#10 AND #101 for the source to the 101-Bus, 

#20 AND #201 for the source to the 201-Bus) must be in service, and in automatic. 

For the third offsite source (from 66 kV System) to be considered operable, the 

connected Safeguard Transformer (#101 or #201) LTC must be in service and in 

automatic. There is a dependency between the alignment of the emergency buses and 

the allowable post contingency voltage drop percentage. 

The grid factors consist of actual grid voltage levels (real time) and the 

post trip contingency voltage drop percentage value. 

The minimum offsite source voltage levels are established by the voltage 

regulation calculation. The transmission system operator (TSO) will notify LGS 

when an agreed upon limit is approached. 

The post trip contingency percentage voltage drop is a calculated value 

determined by the TSO that would occur as a result of the tripping of one of the 

Limerick generators. The TSO will notify LGS when an agreed upon limit is 

exceeded. The voltage regulation calculation establishes the acceptable 

percentage voltage drop based upon plant configuration; the acceptable value is 

dependent upon plant configuration. 

Due to the 20 Source being derived from the tertiary of the 4A and 4B 

trans.former, its operability is influenced by both the 230 kV system and the 500 

kV system. The 10 Source operability is only influenced by the 230 kV system. 

LIMERICK - UNIT 2 B 3/4 8-1 ~CR 00 09d7, ~CR 99 00e82, 
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3/4,8 ELECTRICAL POWER SYSTEMS 

BASES 

3/4.8,1, 3/4,8,2. and 3/4,8,3 A,C. SOURCES, P,C. SOURCES, and ONSITE POWER 
DISTRIBUTION SYSTEMS 

The anticipated post trip contingency voltage drop for the 66 kV Source 
(Transformers BA/BB) is calculated to be less than the 230 kV and 500 kV systems. 
This is attributed to the electrical distance between the output of the Limerick 
generators and the input to the 8A/8B transformers. Additionally, the Unit 
Auxiliary Buses do not transfer to the BA/BB transformers; this provides margin to 
the calculated post trip contingency voltage drop limit. 

There are various means of hardening the 10 and 20 Sources to obtain 
additional margin to the post trip contingency voltage drop limits. These means 
include, but are not limited to, source alignment of the 4 kV buses, preventing 
transfer of 13 kV buses. limiting transfer of selected 13 kV loads, and operation 
with 13 kV buses on the offsite sources. The specific post trip contingency 
voltage drop percentage limits for these alignments are identified in the voltage 
regulation calculation, and controlled via plant procedures. There are also 
additional restrictions that can be applied to these limits in the event that an 
LTC is taken to manual, or if the bus alignment is outside the Two Source rule 
set. 

LGS unit post trip contingency voltage drop percentage calculations are 
performed by the PJM Energy Management System (EMS). The PJM EMS consists of a 
primary and backup system. LGS will be notified if the real time contingency 
analysis capability of PJM is lost. Upon receipt of this notification, LGS is to 
request PJM to provide an assessment of the current condition of the grid based on 
the tools that PJM has available. The determination of the operability of the 
offsite sources would consider the assessment provided by PJM and whether the 
current condition of the grid is bounded by the grid studies previously performed 
for LGS. 

Based on specific design analysis, variat1ons to any of these parameters can 
be determined, usually at the sacrifice of another parameter, based on plant 
conditions. Specifics regarding these variations must be controlled by plant 
procedures or by operability determinations, backed by specific design 
cal cul atians. 

The ACTION requirements specified for the levels of degradation of the 
power sources provide restriction upon continued facility operat1on commensurate 
with the level of degradation. The OPERABILITY of the power sources are con
sistent with the initial condition assumptions of the safety analyses and are 
based upon maintaining at least two of the onsite A.C. and the corresponding 
D.C. power sources and associated distribution systems OPERABLE during accident 
conditions coincident with an assumed loss-of-offsite power and single failure 
of the other onsite A.C. or D.C. source. At least two onsite A.C. and their 
corresponding D.C. power sources and distribution systems providing power for 
at least two ECCS divisions (1 Core Spray loop. 1 LPCI pump and 1 RHR r~mp in 
suppression pool cooling) are required for design basis accident mitig~t1on as 
discussed in UFSAR Table 6.3-3. 

LIMERICK - UNiT 2 B 3/4 8-la EGR 00 0937, [GR 99 00e82, 
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3/4.8 ELECTRICAL POWER SYSTEMS 

BASES 

A.C. SOURCES. D~C. SOURCES. and ONSITE POWER DISTRIBUTION SYSTEMS (Continued) 

Onsite A.C. operability requirements for common systems such as CREFAS, SGTS, 

RHRSW. and ESW are addressed in the appropriate system specification action 

statements. 

A.c. Sources 

As required by Specif1cation 3.8.1.1, Action e, when one or more diesel generators 

are inoperable, there is an additional ACTION requirement to verify that all remaining 

required systems, subsystems, trains, components, and devices, that depend on the 

OPERABLE dfesel generators as a source .of emergency power, are al so OPERABLE. The LPCI 

mode of the RHR system is considered a four train system, of which only two trains are 

required. The verification for LPCI is not required until two diesel generators are 

inoperable. This requirement is intended to provide assurance that a loss-of-offsite 

powe~ event will not result in a complete loss of safety function of critical systems 

during the period when one or more of the diesel generators are inoperable. The term 

verify as used in this context means to administratively check by examining logs or 

other information to determine if certajn components are out-of-service for maintenance 

or other reasons. It does not mean to perform the surveilJance requirements needed to 

demonstrate the OPERABILITY of the component. 

Specification 3.8.1.1, Action i, prohfbits the application of Specification 

3.0.4.b to an inoperable diesel cgenerator. Ther.e is an increased risk associated with 

entering an OPERATIONAL CONDITION or other specified condition in the Applicability with 

an inoperable diesel generator subsystem and the provisions of Specification 3.0.4.b, 

which allow entry into an OPERATIONAL CONDITION or other specified condition in the 

Applicability with the Limiting Condition for Operation not met after performance of a 

risk assessment addressing inoperable systems and components, should not be applied in 

this circumstance. 

If it can be determined that the cause of the inoperable EOG does not exist on the 

remaining operable EDG(s), based on a common-mode evaluation, then the .EOG start test (SR 

4.8.1.1.2.a.4) does not have to be performed. If it cannot otherwise be determined that 

the cause of the initial inoperable EOG does not exist on the remaining EDG(S), then 

satisfactory performance of the start test suffices to provide assurance of continued 

operability of the remaining EDG(s). If the cause of the initial inoperability exists on 

the remaining operable EDG(s), the EDG(s) shall be declared inoperable upon discovery and 

the appropriate action statement for multiple inoperable EDGs shall be entered. In the 

event the inoperable EOG is restored to operable status prior to completing the EOG start 

test CSR 4.8.1.1.2.a.4) or common-mode failure evaluation as required in Specification 

3.8.1.1, the plant corrective action program. shall continue to evaluate the common-mode 

failure possib111ty. However, this continued evaluation is not subject to the-time 

constraint imposed by the action statement. The provisions contained in the inoperable 

EOG action requirements that avoid unnecessary EOG testing are based on Generic Letter 

93-05, "Line-Item Technic~l Specifications Improvement to Reduce Surveillance 

.Requirements for Testing During Power Operation," dated September 27, 1993. 

LIMERICK - UNIT 2 B 3/4 8-lb ~CR 00 00937, ~CR 99 006B2, 
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3/4.B ELECTRICAL POWER SYSTEMS 

BASES 
I 

A,C, SOURCES, D,C, SOURCES, and ONSITE PPHER DISTRIBUTION SYSTEMS (Continued) 

The time, voltage, and frequency acceptance criteria specified for the EOG s1ngle 
largest post-accident load rejectionitest CSR 4.8.1.1.2.e.2) are derived from Regulatory 
Guide 1.9, Rev. 2, December 1979, re1ommendations. the test is acceptable 1f the EOG 
speed does not exceed the nominal (sY,nchronous) speed plus 751 of the difference between 
.nominal speed and the overspeed trip,setpoint, or 1151. of nominal, whichev.er is lower. 
This computes to be 66. 5 Hz for the lGS EDGs. The RHR pUJlip motor represents the single 
largest post-accident load. The 1.Bjseconds specified is equal to 601 of the 3-second 
load sequence interval associated with sequencing the next load following the RHR pumps 
in response to an undervoltage on the electrical bus concurrent with a LOCA. This 
provides assurance that EOG frequency does not exceed predetermined limits and that 
frequency stability is sufficient tolsupport proper load sequencing following a rejection 
of the la~gest single load. ' 

o.c, sources 

With one division with one or two battery chargers inoperable (e.g., the voltage 
limit of 4.8.2.1.a.2 is not maintained), the ACTIONS provide a tiered response that 
focuses. on creturni ng the batte.ry to the fully charged state and restoring a fully 
qualified charger to OPERABLE status in a reasonable time period. Action a.I requires 
that the battery terminal voltage be restored to greater than or equal to the minimum 
established float voltage w1thfn 2 hours. This time provides for returning the 
inoperable charger to OPERABLE status or providing an alternate means of restoring 
battery terni na l voltage to greater than or equal to the mini mum est ab 11 shed fl oat 
voltage. Restoring the battery tenn-inal voltage to greater than o.r equal to the 
minimum established float voltage provides good assurance that, within 18 hours. the 
battery will be restored to its fUlly charged condition (Action a.2) from any discharge 
that might have occurred due to the charger inoperab1lity. 

A discharged battery having terminal volta.ge of at least the minimum established 
float voltage indicates that the battery is on the exponential charging current portion 
(the second part) of its recharge cycle. The t1me to return a battery to its fully 
charged state under this condition is simply a function of the amount of the previous 
discharge and the recharge characteristic of the battery. Thus there is good assurance 
of fully recharging the battery within 18 hours, av-0iding a premature shutdown with its 
own attendant risk. 

If established battery terminal float voltage cannot be restored to greater than 
or equal to the minimum established float voltage ~ithin 2 hours. and the charger is 
not operating in the current-limiting mode .• a faulty charger is indicated. A faulty 
charger that is incapable of mai ntai ni ng established battery terminal fl oat voltage 
does not provide assurance that it can revert to and operate properly in the current 
limit mode that is necessary during the recovery period following a battery discharge 
event that the DC system is designed for~ 
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3/4.8 ELECTRICAL POWER SYSTEMS 
BASES 

A.C. ·SOURCES. D.C. SOURCES. and ONSITE POWER DISTRIBUTION SYSTEMS (Continued) 

If the charger is operating in the current limit mode after 2 hours that is an 
indication that the battery is partially discharged and its capacity margins will be 
reduced. The time to return the battery to its fully charged condition in this case is a 
function of.the battery charger capacity, the amount of loads on the associated DC 
system, the amount of the previ.ous discha~ge, and the recharge characteristic of the 
battery. The charge time can be extensive, and there is not adequate·assurance that it 
can be recharged within 18 hours (Action a.2). 

Action 9.2· requires that the battery_float current be verified for Divisions 1 and 
2 as~ 2 amps, and for Divisions 3 and 4 as~ 1 amp. This indicates that, if the battery 

.. had been discharged as the result of the inoperable battery charger, it has now been 
fully recharged. If at the expiration of the initial 18 hour period the battery float 
current is not within limits this indicates there may be additional battery problems. 

Action a.3 limits the restoration time for the inoperable battery charger to 7 
days or in accordance with the Risk Informed Completion Time Program. This action is 
applicable if an alternate means of restoring··battery terminal voltage to greater than 
or equal to the minimum established float voltage has been used (e:g., balance of plant 
non-Class lE battery charger). The 7 days reflects a reasonable time to effect 
restoration of the qualified battery charger to OPERABLE status. Alternatively, the 
allowable out-of-service time can be determined in accordance with the Risk Informed 
Completion Time Program. 

With one or more cells in one or more batteries in one-division< 2.07 V, the 
battery cell is degraded. Per Action b.l, within 2 hours, verification of the required 
battery charger OPERABILITY is made by monitoring the battery terminal voltage 
(4'.8.2.La:2) and of the overall battery.state of charge by monitoring the battery float 
charge current (4.8.2.1.a.1). This assures that there is still sufficient battery 
capacity to perform the intended fuhction. Therefore, with one or more cells in one or 
more batteries< 2.07 V, continued operation is permitted for a limited period up to 24 
hours. 

Division 1 or 2 with float current> 2 amps, or Division 3 or 4 with float current 
> 1 amp, Jndicates that a partial discharge of the battery capacity has occurred. This 
may be due to a temporary loss of a battery charger or possibly due to one or more 
battery cells in a low voltage condition reflecting some loss of capacity. Per Action 
b.2, within 2 hours verification of the required battery charger OPERABILITY is made by 
monitoring the battery terminal voltage. · 

Since Actions b.l and b.2 only specify "perform," a failure of 4.8.2~1.a.1 or 
4.8.2.1.a.2 acc(;!ptance criteria does not result in this Action not being met. Howev·er, 
if one of the Surveillance Requirements is failed the appropriate Action(s), depending on 
the cause of the failures, is also entered. 

If the Action b.2 condition is due to one or more cells in a low voltage condition 
but still greater than 2.07 V and float voltage i.s found to be satisfactory, this is not 
indication of a substantially discharged battery and 18 hours is a reasonable time prior 
to declaring the battery inoperaqle. 

. ' With one or more batteries in one division with one or more cells electrolyte 
leve1 above the top of the plates, but below the minimum established design limits,. (i.e., 
greater than the minimum level indication mark), the battery ~till retains sufficient 
capacity to perform the intended function. Per Action b.3, within 31 days the minimum· 
established .design limits for electrolyte level must be re-established. 

LIMERICK - UNIT 2 B 3/4 8-ld Amendment No.~. 
Associated with Amendment 203 



3/4.8 ELECTRICAL POWER SYSTEMS 

BASES 

A, C, SOURCES, D, C, SOURCES, and ON SITE POWER DISTRIBUTION SYSTEMS (Continued) 

With electrolyte 1 evel below the top of the pl ates .there is a potent1 al for dryout 
and plate degradatio~. Actiori b.3 addresses this potential (as well as provisions in 
Specification 6.8.4.h. "'Battery Monitoring and Maintenance Program"). Within 8 hours 
level.'is required to·be ~estored to above the·top of the plates. The Action requirement 
to verify that there ·-is no leakage by visual inspection and t.he Specification 6.8.4.h 
item to initiate action·to equalize and test in accordance with manufacturer-'s ·. · 
recommendation are taken from Annex D of ·IEEE Standard 450-1995 .. They are ,performed 
following the restoration of the electrolyte level· to above the top of the plates. Based 
on the results of the manufacturer's recommended testing the battery may have to be 
declared inoperable and the affected cell(s) replaced. 

Per Action b.4, with one or more batteries in one division with p11ot ,cell 
temperature less than the minimum established design limits, 12 hours is allowed to 
restore the temperature to within limits. A low electrolyte temperature limits the 
curr~nt and power available. Since the battery is sized with margin, while battery 
capacity is degraded, suff1 ci ent cap·ac1 ty exists to perform the .1 ntended function and the 
affected battery .is not required to be considered inoperable solely as a result of the 
~ilot cell tempe~ature not ~et. 

Per Action b.5, with one or more batteries in more than one division with battery 
parameters not within limits there is not sufficient assurance that battery capacity has 
not been affected to the degree that the batteries can still perform their required 
function, given that multiple divisions are involved. With multiple divisions involved, 
this potential could result in a total loss of function on multiple systems that rely 
upon the batteries. The· longer restoration times specified for battery parameters on one 
di vision not within 11 mits a re therefore not appropriate, and. the pa ram'eters must be 
restored to within limits on all but one division within 2 hours. 

When any battery parameter is outside the allowances of Actions b.l, b.2, b.3, 
b.4, or b.5. sufficient capacity to supply the maximum expected load r.equirement is not 
ensured and a 2 hour restoration time is appropriate. Additionally, discovering one or 
more batteries in one division with one or more battery cells float voltage less than 
2 .07 V and fl oat current greater than limits indicates that the battery capacity may not 
be sufficient to perform the intended functions. The battery must therefore be restored 
within 2 hours. 

The OPERABILITY of the minimum specified A.C. and D.C. power so1.:1rces and 
associated distribution systems during shutdown and refueling ensures that (1) the 
facility can be maintained in the shutdown or refueling condition for extended time 
periods and (2) sufficient instrumentation and control capability is available for 
monitoring and maintaining the unit status. 

The surveillance requirements for demonstrating the OPERABILITY of the 
diesel gener.ators are in accordance with the recommendations of Regulatory 
Guide 1.9, "Selection of Diesel Generator Set Capacity for Standby Power 

LIMERICK - UNIT 2 B 3/4 8-le Amendment No.~. 
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3/4.8 ELECTRICAL POWER SYSTEMS 

BASES 

A,C. SOURCES, P,C, SOURCES, and ONSITE POWER DISTRIBUTION SYSTEMS <Continued) 

Supplies, March 10, 1971, Regulatory Guide 1.137 "Fuel-Oil Systems for Standby 
Diesel Generators," Revision 1, October 1979 and Regulatory Guide 1.108, "Periodic 
Testing of Diesel Generator Units Used as Onsite Electric Power Systems at Nuclear 
Power Plants," Revision 1, August 1977 except for paragraphs C.2.a(3), C.2.c(l), 
C.2.c(2), C.2.d(3) and C.2.d(4), and the periodic testing will be performed in 
accordance with the Surveillance Frequency Control Program. The exceptions to . 
Regulatory Guide 1.108 allow for gradual loading of diesel generators during testing 
and decreased surveillance test frequencies (in response to Generic Letter 84-15). 
The single largest post-accident load on each diesel generator is the RHR pump. 

The Surveillance Requirement for removal of accumulated water from the fuel oil 
storage tanks is for preventive maintenance. The presence of water does not 
~ecessarily represent failure of the Surveillance Requirement, provided the 
accumulated water is removed during performance of the Surveillance. 
Accumulated water in the fuel oil storage tanks constitutes a collection of water 
at a level that can be consistently and reliably measured. The minimum level at 
whic.h accumulated water can be consistently and reliably measured in the fuel 
oil storage tank sump is 0.25 inches. 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 accumulated water from the fuel storage tanks once every (31) 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. 

The surveillance requirements for demonstrating the OPERABILITY of the 
units batteries are in accordance with the recolflmendations of IEEE Standard 450-1995, 
"IEEE Recorrmended Practice for Maintenance, Testing, and Replacement of Vented 
Lead-Acid Batteries for Stationary Applications." 

Verifying battery float current while on float charge (4.8.2.1.a.1) is used to 
determine the state of charge of the battery. Float charge is the condition in w.hich 
the charger is supplying the continuous charge required to overcome the internal losses 
of a battery and maintain the battery in a charged state. The float current 
requirements are based on the float current indicative of a charged battery. Use of 
float current to determine the state of charge of the battery is consistent with IEEE-
450-1995. I -

This Surveillance Requirement states the float current requirement is not 
required to be met when battery terminal voltage is less than the minimum established 
float voltage of 4.8.2.1.a.2. When this float vol'tage is not maintained the Actions of 
LCO 3.8.2.1, Action b., are being taken, which provide the necessary and appropriate 
verifications of the battery condition. Furthermore, the float current limits are 
established based on the float voltage range ~nd ts not directly applicable when this 
voltage is not maintained. 
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3/4,8 ELECTRICAL POWER SYSTEMS 

BASES 

A.C, SOURCES, D.C, SOURCES. and ONSITE POWER DISTRIBUTION SYSTEMS (Continued) 

Verifying, per 4.8.2.1.a.2, battery terminal vo.ltage while on float charge for 
the batteries helps to ensure the effectiveness of the battery chargers, which support 
the ability of the batteries to,perform their intended function. Float charge is the 
condition in which the charger is supplying the continuous charge required to overcome 
the internal losses of a battery and maintain the battery in a fully charged state 
while supplying the continuous steady state loads of the associated DC subsystem. On 
float charge, battery cells will receive adequate current to optimally charge the 
battery. The voltage requirements are based on the minimum float voltage established 
by the battery manufacturer (2.20 Vpc, average, or 132 Vat the battery terminals). 
This voltage maintains th~ battery plates in a condition that supports maintaining the 
grid life (expected to be approximately 20 years). 

Surveillance Requirements 4.8.2.1.b.1 and 4~8.2.1.c require verification that the 
cell float voltages are equal to or greater than 2i07 V. 

The limit specified in 4.8.2.1.b.2 for electrolyte lev~l ensures that the plates 
suffier no physica.l damage and maintains_ adequate electron transfer capability. 

Surveillance Requirement 4.8.2.1.b.3 verifies that the pilot cell temperature is 
greater than or equal to the minimum established design limit (i.e., 60 degrees 
Fahrenheit). Pilot cell electrolyte temperature is maintained above this temperature 
to assure the battery can provide the required current and voltage to meet the design 
requirements. Temperatures lower than assumed in battery sizing calculations act to 
inhibit or reduce battery capacity. 

Surveillance Requirement 4.8.2.1.d.l verifies the design capacity of the battery 
chargers. According to Regulatory Guide 1.32, the battery charger supply i~ 
recorrrnended to be based on the largest combined demands of the various steady state 
loads and the charging capacity to restore the battery from the design minimum charge 
state to the fully charged state, irrespective of the status of the unit during these 
demand occurrences. The minimum required amperes and duration ensures that these 
requirements can be satisfied. 

Surveillance Requirement 4.8.2.1.d.l requires that each battery charger be 
capable of supplying the amps listed for the specified charger at the minimum 
established float voltage for 4 hours. The ampere requirements are based on the output 
rating of the chargers. The voltage requirements are based on the charger voltage 
level after a response to a loss of AC power. This time period is sufficient for the 
charger temperature to have stabilized and to have been maintained for at least 2 
hours. 

A battery service test, per 4.8.2.1.d.2, is a special test of the battery's 
capability, as found, to satisfy the design requirements (ba:ttery duty cycle) of the DC 
electrical power system. The discharge rate and test length corresponds to the design 
duty cycle requirements as specified in the UFSAR. 

LIMERICK - UNIT 2 B 3/4 8-2a Amendment No. ~.m.147 
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A battery performance discharge test (4.8.2.1.e and f) is a test of constant 
current capacity of a battery, normally done in the as found condition, after having 
been in service_, to detect any change in the capacity determined by the acceptance 
test. The test is intended to determine overall battery degradation due to age and 
usage. Degradation (as used in 4.8.2.1.f) is indicated when the battery capacity drops 
more than 10% from its capacity on the previous performance test, or is below 90% of 
the manufacturer's rating. 

Either the battery performance discharge test or the modified performance 
discharge test is acceptable for satisfying 4.8.2.1.e and 4 .. 8.2.1.f; however, only the 
modified performance discharge test may be used to satisfy the battery service test 
requirements of 4.8.2.1.d.2. 
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ELECTRICAL POWER SYSTEMS 

3/4,8.4 ELECTRICAL EQUIPMENT PROTECTIVE DEVICES 

The RPS Electric Power Mon1tor1ng System is provided to isolate the RPS bus 
from the RPS/UPS inverter or an alternate power supply in the event of 
overvoltage, undervoltage. or underfrequency. This system protects the loads 
connected to the RPS bus from unacceptable voltage and frequency conditions. The 
essential equipment powered from the RPS buses includes the RPS logic. scram 
solenoids, and valve isolation logic. 

The Allowable Values are derived from equipment design limits. corrected for 
calibration and instrument errors. The trip setpoints are then determined, 
accounting for the remaining instrument errors (e.g., drift). The trip setpoints 
derived in this manner provide adequate protection and include allowances for 
instrumentation uncerta1nties, calibration tolerances. and instrument drift. 

The Allowable Values for the instrument sett1ngs are based on the RPS 
prov1d1ng power w1thin the design ratings of the associated RPS components (e.g., 
RPS logic, scram solenoids). The most limiting voltage requirement and associated 
line losses determine the settings of the electric power monitoring instrument 
channels. 
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3/4.9 REFUELING OPERATIONS 

3/4.9.1 REACTOR MODE SWITCH 

Locking the OPERABLE reactor mode switch in the Shutdown or Refuel position, 
as specified, ensures that the restrictions on control rod withdrawal and refueling 
platform movement during the refueling operations are properly activated. These 
condHi o,ns r.ei nforce the refuel 1 ng procedures and reduce the probability of 
inadvertent criticality, damage to reactor internals or fuel assemblies, and 
exposure of personnel to excessive radioactivity. 

A successful test of the required contact(s) of a channel relay may be 
performed by the ver;fication of the change of state of a single contact of the 
relay. This clarifies what 1s an acceptable CHANNEL FUNCTIONAL TEST of a relay. 
This is acceptable because all of the other required contacts of the relay are 
verified by other Technical Specification and non-Technical Specifications tests 
as determined by the Surveillance Frequency Control Program. 

3/4.9.2 INSTRUMENTATION 

The OPERABILITY of at least two source range monitors ensures that redundant 
monitoring capability is available to detect changes in the reactivity condition 
of the core. The minimum count rate is not required when sixteen or fewer fuel 
assemblies are in the core. During a typical core reloading, two, three or four 
irradiated fuel assemblies will be loaded adjacent to each SRM to produce greater 
than the minimum required count rate. Loading sequences are selected to provide 
for a continuous multiplying medium to be established between the required oper
able SRMs a!'ld the location of the core alteration. This enhances the ability 
of the SRMs to respond to the loading of each fuel assembly. During a core un
loading, the Jast fuel to be removed is that fuel adjacent to the SRMs. 

3/4.9.3 CONTROL ROD POSITION 

The requirement that all control rods pe inserted during other CORE 
AL TE RATIONS ensures that fl.lel will not be loaded into a cell without a control 
rod. 

3/4.9.4 DECAY TIME 

The minimum requirement for reactor subcriticality prior to fuel movement 
ensures that sufficient time has elapsed to allow the radioactive decay of the 
short lived fission products. This decay time is consistent with the assump
tions used in the accident analyses. 

3/4.9.5 COMMUNICATIONS 

The reql:li rement for communications capability ensures that refueling station 
personnel can be promptly informed of significant changes in the facility status 
or core reactivity condition during movement of fuel within the reactor pressure 
vessel. 

LIMERICK - UNIT 2 B 3/4 9-1 Associated with Amendment No. 218 



3/4.9 REFUELING OPERATIONS 

BASES ccontinued) 

3/4.9,6 REFUELING PLATFORM 

The OPERA'BILITY !"equir.ements ensure that (1) the refoel1ng platform wtll 
be used for handling control rods and fuel assembl1es within the reactor pressure 
vessel, (2) each hoist has sufficient load capacity for handl1ng fuel assemblies 
and control rods, (3) the core 1nternals and pressure vessel are protected from 
excess1ve lifting force in the event they are inadvertently engaged dur1ng 
lifting operations, and (4) 1nadvertent cr1ticality will not occur due to fuel 
being loaded into a unrodded cell. -

Inadvertent crit1ca1ity 1s prevented by the refuel1ng interlocks that block 
unacceptable operations (e.g., loadi~g fuel into a cell with a control rod w1thdrawn 
or withdrawal of a rod from the core while the grapple is over the core and loaded 
w1th fuel). The hoist loaded va,ues identified in Sections 4.9.6.lb and 4.9.6.lc 
support the refueling 1nterlock logic by ensuring that the hoist fue1 loaded switches 
function with a load lighter than the weight of a single fu~l assembly in water. 
Load values represent fuel (load) on the grapple. The values of 485 +/- 50 pounds 
and 550 + 0, -115 pounds are both less than the weight of a single fuel assembly 1n 
water attached to the grapple. These load values ensure that as soon as a fuel 
assembly is grappled and lifted, the·refuel1ng interlocks {control rod block and 
bridge motion interlock) are enforced as required. The hoist load weigh1ng system is 
compensated for mast weight to ensure that lifting of components other than fuel 
assemblies (e.g., blade gu1des) do not cause inadvertent control rod blocks or bridge· 
motion stops. 

3/4.9.7 CRANE TRAVEL - SPENT FUEL STORAGE POOL 

The restriction on movement of loads in excess of the nominal weight of a 
fuel assembly and associated lifting device over other fuel assemblies in the 
storage pool ensures that in the event this load 1s dropped 1) the activity 
release will be limited to that conta1ned 1n a single fuel assembly, and 2) any 
possible distortion of fuel 1n the storage racks w1ll not result in a crit1cal 
array. This a~sumption is consistent with the activity release assumed in the 
safety analyses. 

3/4,9,8 and 3/4,9.9 WATER LEVEL - REACTOR VESSEL and WATER LEVEL - SPENT FUEL 
STORAGE POOL 

The restrictions on min1murn water level ensure that sufficient water depth 
is ava1lable to remove 99% of the assumed 10% iodine gap activity released 
from the rupture of an irradiated fuel assembly. This minimum water depth is 
consistent with the assumptions of the accident analysis. 

3/4,9.10 CONTROL ROD REMOVAL 

These specifications ensiure that maintenance or repair of control rods or 
control rod drives will be performed under conditions that limit the probability 
of inadvertent criticality. The requirements for simultaneous removal of more 
than one control rod are more stringent since 'the SHUTDOWN MARGIN specification 
provides for the core to remain subcritical with only one control rod fully 
withdrawn. 

LIMERICK - UNIT 2 B 3/4 9-2 Amendment No. ECR 06-00391 
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3/4, 9 REFUELING OPERATIONS 

BASES ccontinuedl 

3/4,9.ll RESIDUAL HEAI REMOVAL AND COOLANT CIRCULATION 

Irradiated fuel in the shutdown reactor core generates heat during the decay of 
fission- products and increases the temperature of the reactor cool ant. This decay heat 
must be removed by the RHR system to maintain adequate reactor 'coo1 ant temperatur.e. 

RHR shutdown cooling is comprised of four (4) subsystems which make two (2) 

loops. Each. loop consists of two (2) motor driven pumps, a heat exchanger, and 
associated piping and valves. Both loops have a common suction from the same 
recirculation loop. Two (2) redundant, manually controlled shutdown cooling subsystems 
of the RHR system provide decay heat removal. Each pump discharges the reactor 
coolant, after circulation throuih ihe respective heat exchanger, to the rea~tor via 
the associated recirculation loop. The RHR heat exchangers transfer heat to the RHR 
Service Water System. 

An OPERABLE RHR shutdown cooling subsystem consists of one (1) OPERABLE RHR pump, 
one (1) heat exchanger, and the associated piping and valves. The requirement for 
having one (1) RHR shutdown cooling subsystem OPERABLE ensures that 1) sufficient 
cooling capacity is available to remove decay heat and maintain the water in the 
reactor pressure vessel below 140°F, and 2) suffi.c;ient coolant ci-rculation would be 
available through the reactor core to assure accurate temperature indication. 
Management of gas voids is i.mportant to RHR Shutdown Cooling Subsystem OPERABILITY. 

The requirement to have two C 2) RHR sh,utdown cooling subsystems OPERABLE when 
there is 1 ess than 22 feet of water above the reactor vessel flange ensures that a 
single failure of the operating loop will not result in a complete loss of residual 
heat removal capability. With.the reactor vessel head removed and 22 feet 
of water above the reactor vessel flange, a Iarge heat sink is available for 
core cooling. Thus, in the event of a failure of the operating RHR subsystem, adequate 
time is provided to initiate alternate methOds capable of decay heat removal or 
emer~ency procedures to cool the core. 

To meet the LCO of the two (2) subsystems OPERABLE when there is less than 22 

feet of water above the reactor vessel flange, both pumps in one (1) loop or one ( 1) 

pump in each of the two ( 2) loop~ must be OPERABLE. The two ( 2) s1-1bsystems have a 
common suction source and are allowed to have a common heat exchanger and common 
discharge piping. Additionally, each shutdown cooling subsystem can provide the 
required decay heat removal capability; however, ensuring operability of the otner 
shutdown cooling subsystem provides redundancy. 

The required cooling capacity of an alternate method of decay heat removal should 
be ensured by verifying its capability to maintain or reduce reactor coolant 
temperature either by ,calculation (which includes a review of component and system 
availability to verify that an alternate decay heat removal method is available) or by 
demonstration. Decay tieat removal capability by ambient losses can be considered in 
evaluating alternate decay heat rem.oval capabi 1 ity. 
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3/ 4 .9 REFUELING OPERATIONS 

?(4.9.11 RESIDUAL HEAT REMOVAL AND COOLANT CIRCULATION (Continued) 

RHR Shutdown Cooling System piping and components have the potential to develop 
voids and pockets of entrained gases. Preventing and managing gas intrusion and 
accumulation is necessary for proper operation of the RHR shutdown cooling subsystems 
and may also prevent water hammer, pump cavitation, and pumping of non-condensible gas. 
into the reactnr vesiel. This surveillance verifies that the RHR Shutdown Cooling 
System piping is sufficient-lY filled with water prior to placing the system in 
operation when jn OPCON 5. The RHR. Shutdown Cooling System is OPERABLE when it is 
suffic1ently filled with water to ensure that it can reliably perform its intended 
function. 

The RHR Shutdown Cooling System is a manually initiated mode of-the RHR System 
that is aligned fvr service using system operating procedures that ensure the RHR 
shutdown cooling suction and discharge flow paths are sufficientl,Y filled with water. 
An RHR Shutdown Cooling sub-system that is already in operation at the time of entry 
into the APPLICABILITY is OPERABLE. For ar;i idle RHR Shutdown Cool i n_g subsystem, the 
surveillance is met through the performance of the operating procedures that place the 
RHR Shutdown Cooling subsystem in service. 

With the required decay heat removal subsystem(s) inoperable and the req~1red 
alternate method(s) of decay heat removal not available in accordance with Action "a", 
additional actions are required to minimize any potential fission product release to 
the environment. This includes ensuring Refueling Floor Secondary Containment is 
OPERABLE; one Cl) Standby Gas Treatment subsystem is OPERABLE; and Seco~dary 
Containment isolation capability Ci .e., one (1) Secondary Containment isolation valve 
and associated instrumentation are OPERABLE or other acceptable administrative controls 
to assure isolation capability) in each associated penetration not isolated that is 
assumed to be isolated to mitigate radioactive releases. This may be performed a~ an 
administrative check, by examining logs or other information to determine whether the 
components are out of service for maintenance or other reasons. It is not necessary 
to perform the Surveillances needed to demonstrate the OPERABILITY of the components. 
If, however, any required component is inoperable, then it must be restored to OPERABLE 
status. In this case, the surveillance may need to be performed to restore the 

- component to OPERABLE status. Actions must continue until all required components are 
OPERABLE. 

If no RHR subsystem is in operation, an alternate method of coolant circulation is 
required to be established within one Cl) hour. The Completion Time is modified such 
that one Cl) hour is applicable separately for each occurrence involving a loss of 
coolant circulation. 
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3/4.10 SPECIAL TEST EXCEPTIONS 

3/4.10,l PRIMARY CONTAINMENT INTEGRITY· 

The requirement for PRIMARY CONTAINMENT INTEGRITY is. not applicable during 
the period when open vessel tests are being performed during the low power 
PHYSICS TESTS. . 

3/4.10,2 ROD WORTH MINIMIZER 

In order to perfo'rm the tests required in the technical specifications 
it is necessary to bypass the sequence restraints on control rod movement. The 
additional surveillance requirements ensure that the specifications on heat 
generation rates and shutdown margin requirements are not exceeded during the 
period when these tests are being performed and that individual rod worths do 
not exceed the values assumed in the safety analysis. 

3/4.10,3 SHUTDOWN MARGIN DEMONSTRATIONS 

Performance of shutdown margin demonstrations with the vessel head removed 
requires additional restrictions in order to ensure that criticality does not 
occur. These additional restrictions are specified in this LCO. 

3/4.10,4 RECIRCULATION LOOPS 

This special test exception permits reactor criticality under no flow 
conditions and is required to perform certain startup and PHYSICS TESTS while 
at low THERMAL POWER levels. 

3/4.10.5 OXYGEN CONCENTRATION 

Relief from the oxygen concentration specifications is necessary in order 
to provide access to the primary containment during the initial startup and 
testing phase of operation. Without this access the startup and test program 
could be restricted and delayed. 

3/4.10,6 TRAINING STARTUPS 

This special test exception permits training startups to be performed with 
the reactor vessel depressurized at low THERMAL POWER and temperature while 
controlling RCS temperature with one RHR subsystem aligned in the shutdown 
cooling mode in order to minimize contaminated water discharge to the 
radioactive waste disposal system. 

3/4.10,7 SPECIAL INSTRUMENTATION - INITIAL CORE LOADING. 

This special test exception permits relief from the requirements for a 
minimum count rate while loading the first 16 fuel bundles to allow sufficient 
source-to-detector coupling such that minimum count rate can be achieved on an 
SRM. This is acceptable because of the significant margin to criticality 
while· loading the initial 16 fuel bundles. 
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3/4.10 SPECIAL TEST EXCEPTIONS 

3/4,10.8 INSERY!CE LEAK AND HYDROSTATIC TESTING 

This special test exception permits certain reactor coolant pressure tests to be 
performed in OPERATIONAL CONDITION 4 when the metallurgical characteristics of the 
reactor pressu,re vessel (RPV) or plant temperature control capabilities during these 
tests require the pressure testing at temperatures greater than 200°F (normally 
corresponding to OPERATIONAL CONDITION 3). The additionally imposed OPERATIONAL 
CONDITJON 3 requirements for SECONDARY CONTAINMENT INTEGRITY provide conservatism in 
response to an operational event. 

Invoking the .requirement for Refueling Area Secondary Containment Integrity along 
with the requirement for Reactor Enclosure Secondary Containment Integrity applies 
the requirements for Reactor Enclosure Secondary Containment Integrity to an 
extended area encompassing Zones 2 and 3. Core alterations and fuel handling are 
prohibited in this secondary containment configuration. Drawdown and inleakage testing 
performed for the combined ~one system alignment shall be considered adequate to 
demonstrate integrity of the combined zones. 

Inservice hydrostatic testing and inservice leak pressure tests required by Section 
XI of the American Society of Mechanical Engineers (ASME) Boiler and Pressure Vessel 
~ode are performed prior to the reactor going critical after a refueling outage. The 
minimum temperatures (at the required pressures) allowed for these tests are 
determined from the RPV pressure and temperature (P/T) 1imits required by LCD 3.4.6, 
Reactor Coolant System Pressure/Temperature Limits. These limits are conservatively 
based on the fracture toughness of the reactor vessel, taking into account 
anticipated vessel neutron fluence. With increased reactor fluence over time, the 
minimum allowable vessel temperature increases at a given pressure. 
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3/4.ll RADIOACTIVE EFFLUENTS 

BASES 

3/4. 11. l. l and 3/4 .. 11.1. 2 (Deleted) 
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RADIOACTIVE EFFLUENTS 

3/4.11.1.3 (Deleted) - INFORMATION FROM THIS SECTION RELOCATED TO THE ODCM. 

3/4.11.1,4 LIOUID HOLDUP TANKS 

The tanks 11sted in this specification include all those outdoor radwaste 
tanks that are not surrounded by liners, dikes, or walls capable of holding 
the tank contents and that do not have tank overflows and surrounding area 
drains connected to the liquid radwaste treatment system. 

. Restricting the quantity of r.adioactive materia.l contained in the specified 
tanks provides assurance that in the event of an uncontrolled release of the 
tanks' contents, the resulting concentrations would be less than 10 times the 
limits of 10 CFR Part 20, Appendix B, Table 2, Column 2, at the nearest potable 
water supply and the nearest surface water s.upply in an UNRESTRICTED AREA. 

3/4.11.2.1 (Deleted) - INFORMATION FROM THIS SECTION RELOCATED TO THE ODCM. 
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RADIOACTIVE EFFWENTS 

BASES 

3/4 11.2.2 through 3/4 11.2.4 (Deleted) 

LIMERICK - UNIT 2 

THE INFORMATION FROM THESE SECTIONS 
HAS BEEN RELOCATED TO THE OOCM. 

B 3/4 ll-3 Amendment No_,, 



RADIOACTIVE EFFLUENTS 

3/4.11.2.5 (Deleted) - INFORMATION FROM THIS SECTION RELOCATED TO THE TRM. 
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BASES 

3/4.11.2.6 MAIN CONDENSER 

· Restricting the gross radioactivity rate of noble gases from the main condenser provides reasonable assurance that the total."body exposure to an individual at the exclusion area boundary will not exceed a small fraction of ij,e limits of 10 CFR Part 100 in the event this effluent is· inadvertently discharged directly. to the environment without treatment. This specification implements the requirements of General.Design Cr1teri_a 60 and 64 of 'Appendix A to 10 CFR.Part 50 •. • . . 
. 3/4.11.2'.7 1 3/4.11. 3, .and 3/4. 11.4 (Deleted) - "INFORMATION. FROW THESE SECTIONS RELOCATED . TO THE ODCM OR PCP. · 
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3~4.12 RADIOLOGICAL ENVIRONMENTAL MONITORING 

BASES 

Section 3/4.12 (Deleted) 
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2.1 SAFETY LIMITS 

BASES 

2,0 INTRODUCTIQN 

The fuel cladding, reactor pressure vessel and primary system piping 
are the principal barriers to the release of radioactive materials to the 
environs. Safety Limits are established to protect the integrity of these 
barriers during normal plant operations and anticipated transients. The 
Technical Specification Safety Limit is set generically on a fuel product Minimum 
Critical Power Ration (MCPR) correlation basis as the MCPR which corresponds to a 
95% probability at a 95% confidence level that transition boiling will not occur, 
referred to as SLMCPR(95/95). The fuel cladding integrity Safety Limit is set 
such that no significant fuel damage is calculated to occur if the limit is not 
violated. Because fuel damage is not directly observable, a step-back approach 
is used to establish a Safety Limit such that the MCPR is not less than the limit 
specified in Specification 2.1.2. MCPR greater than the specified limit 
represents a conservative margin relative to the conditions required to maintain 
fuel cladding integrity. The fuel cladding is one of the physical barriers 
which separate the radioactive materials from the environs. The integrity of 
this cladding barrier is related to its relative freedom from perforations or 
cracking. Although some corrosion or use related cracking may occur during 
the 1ife of the cladding, fission product migration from this source is 
incrementally cumulative and continuously measurable. Fuel cladding 
perforations, however, can result from thermal stresses which occur from reactor 
operation significantly a'bove design conditions and the Limiting Safety System 
Settings. While fission product migration from cladding perforation is just as 
measurable as that from use related cracking, the thermally caused cladding 
perforations signal a threshold beyond which still greater thermal stresses may 
cause gross rather than incremental cladding deterioration. Therefore, the fuel 
cladd1ng Safety Limit is defined with a margin to the conditions which would 
produce onset of transition boiling, MCPR of 1.0. These conditions represent a 
significant departure from the condition intended by design for planned 
operation. This is accomplished by having a Safety Limit Minimum Critical Power 
Ratio (SLMCPR) design basis, referred to as SLMCPR(95/95), which corresponds to a 
95% probability at a 95% confidences level (the 95/95 MCPR criterion) that 
transition boiling will not occur. 

2.1.1 THERMAL POWER. Low Pressure or Low Flow 
The use of the (GEXL) correlation is not valid for all critical power 

calculations at pressures below 700 psia for GNF2 [Ref. 2] and 600 psia for GNF3 
[Ref. 3] or core flows less than 10% of rated flow. Therefore, the fuel 
cladding i~tegrity Safety Limit is established by other means. This is done by 
establishing a limiting condition on core THERMAL POWER with the following 
basis. Since the pressure drop in the bypass region is essentially all 
elevation head, the core pressure drop at low power and flows will alwais be 
greater than 4.5 psi. Analyses show that with a bundle flow of 28 x 10 lb/hr, 
bundle pressure drop is nearly independent of bundle power and has a value of 
3.5 psi. Thus, the bundle flow with a 4.5 psi driving head will be greater than 
28 x 103 lb/hr. Full scale ATLAS test data taken at pressures from 14.7 psia to 
800 psia indicate that the fuel assembly critical power at this flow is 
approximately 3.35 MWt. With the design peaking factors, this corresponds to a 
THERMAL POWER of more than 50% of RATED THERMAL POWER. Thus, a THERMAL POWER 
limit of 251 of RATED THERMAL POWER for reactor pressure below 700 psia is 
conservative. 
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2.1.a THERMAL ROWER_ HJqh Pressure and Hjgn Flo~ 

The fuel chddfng integrity Safety L1m1t is set such that no fue-1 damage 
1s ca1cu1ated to occur if the 1im1t 1s not violated. S1nce the parameters 
which result tn fue1 damage are npt directly obs~rvable dur1ng reactor operation, 
the thermal and hydraulic cond1tiofis resu1t1ng in a depart~re from nucleate 
boiling have been used to mark the beg1nning of the region where fuel damage 
could occur. Although tt 1s recogntz:ed that a departure from nucleate boiling 
would nQt necessarily result 1n damage to BWR fue1 rods~ th.e critical power at 
which boiling transition is calcu1ated to occur has been adopted as a convenient 
limit. The Technical Specification Safety limft value 1S dependent on the fuel 
pro,duct 11ne and the corresponding MCPR corre1ation, which is oyc1e independent. 
The value is based on the Critical Power Ratio (CPR) data statistics and a 95% 

probability with 95% confidence that rods ar-e not su_sceptible to boiling 
trans1tion, referred to as MCPR(95/95). 

Th,e Safety limit ls based on GNF2 and/or- GNF3 fuel. For cores with a single 
fuel product line, the SLHCP'R{95/95) is the l>iCPR(95/95) for the fUel type. For 
cores loaded with a mix of applicable fuel types, the SLMCPR(%/95) is based on the 
largest (i.e., most limiting) of the MCPR values for tne fuel p~oduct lines that 
are fr~sh or once-burnt at the start of the cycle. 

R~fereht~: 

1. ~General Electric St8ndard Application for Reactor Fuel,H NEDE-24011~P-A 
(latest approved rev1i1on). 

2~ "GEXL17 C~~relatio~ for GNF2 Fuel," NEOC·3~292P Rev, 3, Apr11 2009 
3. "G..EXL21 Correlation for GNF3 fuel," NfDC-33880P Rev. 1, November 2017 
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SAFETY LIMITS 

BASES 

2.1.3 REACTOR COOLANT SYSTEM PRESSURE 

The Safety Limit for the reactor coolant system pressure has been 
selected such that it is at a pressure below which it can be shown that the 
integrity of the system is not endangered. The reactor pressure vessel is 
designed to Section III of the ASHE Boiler and Pressure Vessel Code 1968 
Edition, including Addenda through Summer 1969, which permits a maximum pres
sure transient of 110%, 1375 psig, of design pressure 1250 psig. The Safety 
Limit of 1325 psig, as measured by the reactor vessel steam dome pressure 
indicator, is equivalent to 1375 psig at the lowest elevation of the reactor 
coolant system. The reactor coolant system is designed to the ASHE Boiler 
and Pressure Vessel Code, 19n Edition, including Addenda through Summer 1977 
for the reactor recirculation piping, which permits a maximum pressure transient 
of 11oi, 1375 psig of design pressure, 1250 psig for suction piping and 1500 
psig for discharge piping. The pressure Safety Limit is s~lected to be the 
lowest transient overpressure allowed by the ASHE Boiler and Pressure Vessel Code 
Section III, Class I. 

2.1.4 REACTOR VESSEL WATER LEVEL 
, 

With fuel in the reactor vessel during periods when the reactor is 
shutdown, consideration must be given to water level requirements due to the 
effect of decay heat. If the water level should drop below the top of the 
active irradiated fuel during this period, the ability to remove decay heat is 
reduced. This reduction in cooling capability could lead to elevated cladding 
temperatures and clad perforation in the event that the water level became less 
than two-thirds of the core height. The Safety Limit has been established at 
the top of the active irradiated fuel to provide a point which can be monitored 
and also provide adequate margin for effective action. 
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2.2 LIMITING SAFETY SYSTEM SETTINGS 

2. 2. l REACTOR PqQTECTION SYSTEM INSTRUMENTATION SETPDINTS 

fh~ Reactor Protection System instrumentation setpoints specified in 
Table 2.2.1-1 are the values at which the reactor trips are set for each para
mete~. The Trip Setpoints have been selected to ensure that the reactor core 
and reactor coolant system are preverted from exceeding their Safety Limits 
during nJrmal operation and design basis anticipated operational occurrences 
and to assist in mitigating the consequences of accidents. Operation with a 
trip set less conservative than its Trip Setpoint but within its speci+ied 
Allowable Value is acceptable on the basis that the difference between each 
Trip Setpoint and the Allowable Value is equal to or less than the drift 
allowance assumed for each trip in the safety analyses. 

1. Intermediate Range Monitor, Neutron Flux - High 

The IRM system consists of 8 chambers, 4 in each of the reactor trip 
systems. The IRM is a 5 decade 10 range instrument. The trip setpoint of 120 
divisions of scale is active in each of the 10 ranges. Thus as the IRM is 
ranged uo to accommodate the increase in power level, tne tr1p setpoint is 
also r3ng~d up. The IRM instruments provide for overlap with both the APRM 
and SR~ sys':ems. 

The most significant source of reactivity changes during the power 
increase is due to control rod withdrawal. In order to ensure that the IRM 
provides the required protection, a range of rod ¼it~drawal accidents have 
been analyzed. The results of these analyses are in Section 15.4 of the 
FSAR. The most severe case involJes an initial conditio~ in which THERMAL 
POWER is at approximately 1% of RATED THERMAL POWER. Additional conservatism 
was taken in this analysis by assuming the IRM channel closest to the control 
rod being withdrawn is bypassed. The results o~ this analysis show that the 
reactor is shutdown and peak power is limited to 21% of RATED THERMAL POWER 
with the peak fuel enthalpy well below the fuel failure threshold of 170 cal/gm. 
Based on this analysis, the !RM provides protection against local control rod 
errors and continuous withdrawal of control rods in seauence and provides backup 
protection for the APRM. 

2. Average ?ower Range Monitor 

The APRM system is divided into four APRM channe1s and four 2-0ut-Of-4 
chan~els. The four voter channels are divided into two groups of two each, 
each group of two providing inputs to one RPS trip system. All four voters 
trip '.full scram) when any two unbypassed APRM channels exceed their trip 
setp::;ints. 

Voter 
with 
will 

AYP.M trip Functions 2.a, 2.b, 2.c, and 2.d are voted independently from OPRM 
Upscale ~unction 2.f. Therefore, any Functicn 2.a, 2.b. 2.c, or 2.d trip from 
any two unbypassed APRM channels will result in a full trip in each of the four 
voter channels. Similarly, a Function 2.f trip from any two unbypassed APRM 
channels ~ill result in a full trip from each of the fcur voter channels. 

For o~eration at low pressure and low flow durin~ STARTUP, the APRM Neutron 
Flux-Upsca,e (Setdo·..,,n) scram setting of 15% of RATED 1~EPMAL POWER provides adequate 
thermal ~argin Detween the setpoint and the Safety Lim1ts. The margin accommodates 
the a~ticipated maneuvers associated with power plant startup. Effects of increasing 
pressu~e at zero or low void content are minor and cold water from sources available 
during startc1p is not !Tlt.Jch colder than that already in the system. Tempera-
ture coefficients are s~all and control rod patterns are constrained bf the 
RW~. Of all tne possible sources of reactivity input, uniform control rod 
withdrawal is the most probable cause of significant power increase. 
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LIMITING SAFETY SYSTEM SETTINGS 

REACTOR PROTECTION SYSTEM INSTRUMENTATION SETPOINTS <Continued) 

Average Power Range Monitor (Continued) 

Because the flux distribution associated with uniform rod withdrawals does not 
involve high local peaks and because several rods must be moved to change power 
by a significant amount, the rate of power rise is very slow. Generally the 
heat flux is in near equilibrium with the fission rate. In an assumed uniform 
rod withdrawal approach to the trip level, the rate of power rise is not more 
than 5% of RATED THERMAL POWER per minute and the APRM system would be more 
than adequate to assure shutdown before the power could exceed the Safety Limit. 
The 15% Neutron Flux - Upscale (Setdown) trip remains active until the mode 
switch is placed in the Run position. 

The APRM trip system is calibrated using heat balance data taken during 
steady state conditions. Fission chambers provide the basic input to the 
system and therefore the monitors respond directly and quickly to changes due 
to transient operation for the case of the Neutron Flux - Upsca1e setpoint; i.e., 
for a power increase, the THERMAL POWER of the fuel will be less than that 
indicated by the neutron flux due to the time constants of the heat transfer 
associated with the fuel. For the Simulated Thermal Power - Upscale setpoint, 
a time constant of 6 ± 0.6 seconds is introduced into the flow-biased APRM in 
order to simulate the fuel thermal transient characteristics. A more conservative 
maximum value is used for the flow-biased setpoint as shown in Table 2.2.1-1. 

A reduced Trip Setpoint and Allowable Value is provided for the Simulated 
Thermal Power - Upscale Function, applicable when the plant is operating in 
Single Loop Operation (SLO) per LCD 3,4.1.1. In SLO, the drive flow values CW) 
used in the Trip Setpoint and Allowable Value equations is reduced by 7.6%. The 
7.6% value is established to conservatively bound the inaccuracy created in the 
core flow/drive flow correlation due to back flow in the jet pumps associated 
with the inactive recirculation loop. The Trip Setpoint and Allowable Value thus 
maintain thermal margins essentially unchanged from those for two-loop operation. 
The Trip Setpoint and Allowable Value equations for single loop operation are 
only valid for flows down to W = 7.6%. The Trip Setpoint and Allowable Va1ue do 
not go below 61.5% and 62.0% RATED THERMAL POWER, respectively. This is 
acceptable because back flow in the inactive recirculation loop is only an issue 
with drive flows of approximately 40% or greater (Reference 1). 

The APRM setpoints were selected to provide adequate margin for the Safety 
Limits and yet allow operating margin that reduces the possibility of unneces
sary shutdown. 

The APRM channels also include an Osc1llation Power Range Monitor 
(OPRM) Upscale Function. The OPRM Upscale Function provides compliance 
with GDC 10 and GDC 12, thereby providing protection from exceeding the 
fuel MCPR Safety Limit due to anticipated thermal-hydraulic power 
oscillations. The OPRM Upscale Function receives input signals from the 
local power range monitors (LPRMs) within the reactor core, which are 
combined into "cells" for evaluation by the OPRM algorithms. 

References 2, 3 and 4 describe three algorithms for detecting thermal
hydraulic instability related neutron flux oscillations: the period based 
detection algorithm, the amplitude based algorithm, and the growth rate 
algorithm. All three are implemented in the OPRM Upscale Function, but the safety 
analysis takes credit only for the period based detection algorithm. The 
remaining algorithms provide defense in depth and additional protection against 
unanticipated oscillations. OPRM Upscale Function OPERABILITY for Technical 
Specification purposes is based only on the period based detection algorithm. 
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LIMITING SAFETY SYSTEM SETTINGS 

REACTOR PROTECTION SYSTEM INSTRUMENTATION SETPOI~TS (Continued) 

Average Power Range Mon1tor (Continued) 

The OPRM Upscale trip output shall be automatically enabled (not bypassed) 
when APRM Simulated Thermal Power is~ 29.5% and recirculation drive flow is< 60% 
as indicated by APRM measured recirculation drive flow. (NOTE: 60% recirculation 
drtve flow is the recirculation drive flow that corresponds to 60% of rated core 
flow. Refer to TS Bases 3/4.3.1 for further discussion concerning the 
recirculation drive flow/core flow relationship.) This is the operating region 
where actual thermal-hydraulic instability and related neutron flux oscillations 
may occur. See Reference 5 for additional discussion of OPRM Upscale trip enable 
region limits. These setpoints, which are sometimes referred to as the "auto
bypass" setpoints, establish the boundaries of the OPRM Upscale trip enabled 
region. The APRM Simulated Thermal Power auto-enable setpoint has 1% deadband 
while the drive flow setpoint has a 2% deadband. The deadband for these 
setpoints is established so that it increases the enabled region. 

An OPRM Upscale trip is issued from an APRM channel when the period based 
detection algorithm in that channel detects oscillatory changes in the neutron 
flux, indicated by the combined signals of the LPRM detectors in a cell, with 
period confirmations and relative cell amplitude exceeding specified setpoints. 
One or more cells in a channel exceedtng the trip conditions will result in a 
channel trip. An OPRM Upscale trip is also issued from the channel if either the 
growth rate or amplitude based algorithms detect oscillatory changes in the 
neutron flux for one or more cells in that channel. 

There are four "sets" of OPRM related setpoints or adjustment parameters: 
a) OPRM trip auto-enable setpoints for APRM Simulated Thermal Power (29.5%) and 
recirculation drive flow (60%); b) period based detection algorithm (PBOA) 
confirmation count and amplitude setpoints; c) period based detection algorithm 
tuning parameters; and.ct) growth rate algorithm (GRA) and amplitude based 
algorithm (ABA) setpoints. 

The first set, the OPRM auto-enable region setpoints, are treated as 
nominal setpoints with no additional margins added as discussed in Reference 5. 
The settings, 29.5% APRM Simulated Thermal Power and 60% recirculation drive flow, 
are defined (limit values) in a note to Table 2.2.1-1. The second set, the OPRM 
PBDA trip setpoints, are established in accordance with methodologies defined in 
Reference 4, and are documented in the COLR. There are no allowable values for 
these setpoints. The third set, the OPRM PBDA "tuning" parameters, are 
established or adjusted in accordance with and controlled by station procedures. 
The fourth set, the GRA and ABA setpoints, in accordance with References 2 and 3, 
are established as nominal values only, and controlled by station procedures. 

3. Reactor Vessel Steam Dome Pressure-High 
High pressure in the nuclear system could cause a rupture to the nuclear 

system process barrier resulting in the release of fission products. A pressure 
increase while operating will also tend to increase the power of the reactor by 
compressing voids thus adding reactivity. The trip will quickly reduce the 
neutron flux. counteracting the pressure increase. The trip setting is slightly 
higher than the operating pressure to permit normal operation without spurious 
trips. The setting provides for a wide margin to the maximum allowable design 
pressure and takes into account the location of the pressure measurement compared 
to the highest pressure that occurs in the system during a transient. This trip 
setpoint is effective at low power/flow conditions when the turbine stop valve 
and control fast closure trips are bypassed. For a turbine trip or load rejection 
under these conditions, the transient analysis indicated an adequate margin to 
the thermal hydraulic limit. 
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LIMITING SAFITT SYSTEM SITTINGS 
ES 

REACTOR PROTECTION SYSTEM INSTRUMENTATION SETPOINTS (Continued) 

4. Reactor Vessel Water Level-Low 
The reactor vessel water level tri~ setpoint has been used in transient 

analyses dealing with coolant inventory aecrease. The scram setting was chosen 
far enough below the nonnal operating level to avoid spurious trips but high 
enough above the fuel to assure that there is adequate protection for the fuel 
and pressure limits. 

s. Hain steam Line Isolatjon YaJve-CJosure 
The main steam line isolation valve closure trip was provided to limit 

the amount of fission product release for certain postulatecl events. The MSIVs 
are closed automatically from measured parameters such as high steam flow, low 
reactor water level, high steam tunnel temperature, and low steam line eressure. 
The MSIVs closure scram anticipates the pressure and flux transients which 
could follow MSIV closure and thereby protects reactor vessel pressure and 
fuel thermal/hydraulic Safety Limits. 

6. 

7. 

DELETED 

DrvwelJ Pressure-High 
High pressure in the drywell could indicate a break in the primary pressure 

boundary systems or a loss of dr,YW!!ll cooling. The reactor is tripped in order 
to minimize the possibility of fuel damage and reduce the amount of energy being 
added to the coolant and to the primary containment. The trip setting was 
selected as low as possible without causing spurious trips. 

FEB 1 6 1995 
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LIMITING SAFITT SYSTEM SITTING 

BASE:S 

REACTOR PROTECTION SYSTEM INSTRUMENTATION SETPOINTS (Continued) 

8. Scram Discharge Volume Water Level-High 

The scram discharge volume receive$ the water displaced by the ·motion of 
the control rod drive piston$ during a reactor scram. Should this volume fill 
up to a point where-there is insufficient volume to accept the di&pTaced water 

-at pressures below 65 psig, control Y'Od insertion would be hindered. The reactor 
1s therefore tripped when the water level has reached a point high enough to 
indicate that it is indeed filling up, but the vo1ume is still great enough to 
acco!MlOdate the water from the movement of the rods at pressures below 65 ps1g 
when they are tripped. The trip setpoint for each scram discharge v'olume is 
equivalent to·a contained volume of 25.45 gallons of water. 

9. Turbine ~top Valve-Closure 

The turbine stop valve closure trip anticipates the pressure, neutron 
f1ux, and hea~ flux increases that would result fr.om closure of the stop 
valves. With.a trip setting of 5% of valve closure from full-open, the 
resultant increase in heat flux is such that adequate·thermal margins are 
maintained during the worst design basis transient. 

10. Turbine Control Valve Fast Closure, Trip Oil Pressure-Low 

The turbine control valve fast closure·trip anticipate, the pressure, neutron 
flux, and heat flux increase that could result from fast closure of the turbine 
control valves due to load rejection with or without coincident failure of the 
turbine bypass valves. The Reactor Protection System initiate! a trip when fast 
closure of the control valves is initiated by the fast acting solenoid valves and 
in less than 30 milliseconds after the start of control valve fast closure. This 
is achieved by the action of the fast acting solenoid valves in rapidly reducing 
hydraulic trip oil pressure at the main turbine control valve actuator disc dump 
valves. This loss of pressure is sensed by pressure switches whose contacts form 
the on~out-of-two-twice logic input to the Reactor Protection System, This trip 
setting, a faster closure time, and a different valve characteristic from that of 
the turbine stop valve, combine to produce transients which are very similar to 
that for the stop valve. Relevant transient analyses are discussed ·;n Section 
15.2.2 of the Final Safety Analysis Report. 

11. Reactor Mode Switch Shutdown Position 

The reactor mode switch Shutdown position is a redundant channel to the 
automatic protective instrumentation channels and provides additional manual 
reactor trip capability. 

12. Manual Scram 
The Manual Scram is a redundant channel to the automatic protective 

instrumentation channels and provides manual reactor trip capability. 
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LIMITING SAfETY SYSTEM SITTINGS 

BEACIOR PRQTECfIQN SYSTEM INSTRUMENTATION S£TPOINlS <Continued) 
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3/4.0 APPLICABILITY 

Specifications 3.0.l through 3.0.9 establish the general requirements applicable 
to Limiting Conditions for Operation. These requirements are based on the 
requirements for Limiting Conditions for Operation stated in the Code of 
Federal Regulations, 10 CFR 50.36(c)(2): 

"Limiting Conditions for operation are the lowest functional capability 
or performance levels of equipment required for safe operation of the 
facility. When a limiting condition for operation of a nuclear reactor 
is not met, the licensee shall shut down the reactor or follow any 
remedial action permitted by the technical specification until the 
condition can be met." 

Specific9tion 3.0,1 establishes the Applicability statement within each 
individual specification as the requirement for when Ci .e., in which 
OPERATIONAL CONDITIONS or other specified conditions) conformance to the 
Limiting Conditions for Operation is required for safe operation of the 
facility. The ACTION requirements establish those remedial measures that 
must be taken within specified time limits when the requirements of a 
Limiting Condition for Operation are not met. The ACTIONS for not meeting a 
single LCO adequately manage any increase in plant risk, provided any unusual 
external conditions (e.g., severe weather, offsite power instability) are 
considered. In addition, the increased risk associated with simultaneous removal 
of· multiple structures, systems, trains or components from service is assessed 
and managed in accordance with 10 CFR 50.65(a)(4). 

There are two basic types of ACTION requirements. The first specifies ttie 
remedial measures that permit continued operation of the facility wh1ch is not 
further restricted by the time limits of the ACTION requirements. In this 
case, conformance to the ACTION requirements provides an acceptable level of 
safety for unlimited continued operation as long as the ACTION requirements 
continue to be met. The second type of ACTION requirement specifies a time 
limit in which conformance to the conditions of the Limiting Condition for 
Operation must be met. This time limit is the allowable outage time to 
restore an inoperable system or component to OPERABLE status or for restoring 
parameters within specified limits. If these actions are not completed within 
the allowable outage time limits, a shutdown is required to place the facility 
in an OPERATIONAL CONDITION or other specified condition in which the specifi
cation no longer applies. 

The specified time limits of the ACTION requirements are applicable from the 
point of time it is identified that a Limiting Condition for Operation is not 
met. The time lim1ts of the ACTION requirements are also applicable when a 
system or component is removed from service for surveillance testing or 
investigation of operational problems. Individual specifications may include 
a specified time limit for the completion of a Surveillance Requirement when 
equipment is removed from service. In this case, the allowable outage time 
limits of the ACTION requirements are applicable when this limit expires if 
the surveillance has not been completed. When a shutdown is required to comply 
with ACTION requirements, the plant may have entered an OPERATIONAL €0NDITION 
in which a new specification becomes applicable. In this case, the time limits 
of the ACTION requirements would apply from the point in time that the new 
specification becomes applicable if the requirements of the Limiting Condition 
for Operation are not met. 
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3/4.0 APPLICABILITY 

Specification 3.0,2 establishes that noncompliance with a specification exists 
when the requirements of the Limiting Condition for Operation are not met and 
the associated ACTION requirements have not been implemented within the 
specified time interval, unless otherwise specified. The purpose of this 
specification is to clarify that (I) implementation of the ACTION requirements 
within the specified time interval constitutes comp1iance with a specification 
and (2) completion of the remedial measures of the ACTION requirements is not 
required when compliance with a Limiting Condition of Operation is restored 
within the time interval specified in the associated ACTION requirements. 

Specification 3.0.3 establishes the shutdown ACTION requirements that must be 
implemented when a Limiting Condition for Operation is not met and the condition 
is not specifically addressed by the associated ACTION requirements. The purpose 
of this specification is to delineate the time limits for placing the unit in a 
safe shutdown CONDITION when pla~t operation cannot be maintained within the 
limits for safe operation defined by the Limiting Conditions for Operation and 
its ACTION requirement~. Planned entry into LCO 3.0.3 should be avoided. If it 
is not practicable to avoid planned entry into LCO 3.0.3, plant risk shoulo be 
assessed and managed in accordance with 10 CFR 50.65(al(4), and the planned entry 
into LCO 3.0.3 should have less effect on plant safety than other practicable 
alternatives. One hour 1s allowed to prepare for an orderly shutdown before 
initiating a change in plant-operation. This time permits the operator to· 
coordinate the reduction in electrical generation with the load dispatcher to 
ensure the stability and availability of the electrical grid. ,he time limits 
specified to enter lower CONDITIONS of operation permit the shutdown to proceed 
in a controlled and orderly manner that is well within the specified maximum 
cooldown rate and within the cooldown capabilities of the facility assuming only 
the minimum required equipment is OPERABLE. This reduces thermal stresses on 
components of the primary coolant system and the potential for a plant upset that 
could challenge safety systems under conditions for which this specification 
applies. 

If remedial measures permitting limited continued operation of the facility 
under the provisions of the ACTION requirements are comp1eted, the shutdown 
may be terminated. The time limits of the ACTION requirements are applicable 
from the point in time there was a failure to meet a Limiting Condition for 
Operation. Therefore, the shutdown may be terminated if the ACTION require
ments have been met, the ACTION is no longer applicable, or time limits of the 
ACTION requirements have not expired, thus providing an allowance for the 
completion of the required actions. 

The time limits of Specification 3.0.3 allow 37 hours for the plant to be in 
COLD SHUTDOWN when a shutdown is required during POWER operation. If the plant is 
in a lower CONDITION of operation when a shutdown is required, the time limit for 
entering the next lower CONDITION of operation applies. However, ➔ fa lower 
CONDITION of operation is entered in less time than allowed, the total allowable 
time to enter COLO SHUTDOWN, or other OPERATIONAL CONDITION, is not reduced. For 
example, if STARTUP is entered in 2 hours, the time allowed to enter HOT SHUTDOWN 
is the next 11 hours because the total time to enter HOT SHUTDOWN is not reduced 
from the allowable limit of 13 hours. Therefore, if remedial measures are 
completed that would permit a return to POWER operation, a penalty is not incurred 
by having to enter a lower CONDITION of operation in less than the total time 
allowed. 
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The same principle applies with regard to the allowable outage time limits of 
the ACTION requirements, if compliance with the AmON requirements for one 
specification results in entry into an OPERATIONAL CONDmON or condition of 
operation for another specification in which the requirements of the Limiting 
Condition for Operation are not met. If the new specification becomes appli
cable in less time than specified, the difference may be added to the allowable 
outage time limits of the second specification. However, the allowable outage 
time limits of ACTION requirements for a higher CONDIDON of operation may not 
be used to extend the allowable outage time that is applicable when a Limiting 
Condition for Operation is not met in a lower CONDIDON of operation. 

The shutdown requirements of Specification 3.0.3 do not apply in CONDIDONS 4 
and 5, because the AmON requirements of individual specifications define the 
remedial measures to be taken. 

Specification 3.0.4 establishes limitations on changes in OPERATIONAL CONDIDONS 
or other specified conditions in the Applicability when a Limiting Condition for 
Operation is not met. It allows placing the unit in an OPERATIONAL CONDIDON or 
other specified condition stated in that Applicability (e.g., the Applicability 
desired to be entered) when unit conditions are such that the requirements of the 
Limiting Condition for Operation would not be met, in accordance with either 
Specification 3.0.4.a, Specification 3.0.4.b, or Specification 3.0.4.c. 

Specification 3.0.4.a allows entry into an OPERATIONAL CONDmON or other 
specified condition in the Applicability with the Limiting Condition for 
Operation not met when the associated ACITON requirements to be entered following 
entry into the OPERATIONAL CONDmON or other specified condition in the 
Applicability will permit continued operation within the MODE or other specified 
condition for an unlimited period of time. Compliance with AffiONS that permit 
continued operation of the unit for an unlimited period of time in an OPERATIONAL 
CONDffiON or other specified condition provides an acceptable level of safety for 
continued operation. This is without regard to the status of the unit before or 
after the OPERATIONAL CONDmON change. Therefore, in such cases, entry into an 
OPERATIONAL CONDIDON or other specified condition in the Applicability may be 
made and the Required Actions followed after entry into the Applicability. 

For example, LCO 3.0.4.a may be used when the Required Action to be entered states 
that an inoperable instrument channel must be placed in the trip condition within 
the Completion Time. Transition into a MODE or other specified condition in the 
Applicability may be made in accordance with LCO 3.0.4 and the channel is 
subsequently placed in the tripped condition within the Completion Time, which 
begins when the Applicability is entered. If the instrument channel cannot be 
placed in the tripped condition and the subsequent default ACTION ("Required 
Action and associated Completion Time not met") allows the OPERABLE train to be 
placed in operation, use of LCD 3.0.4.a is acceptable because the subsequent 
ACTIONS to be entered following entry into the MODE include ACTIONS (place the 
OPERABLE train in operation) that permit safe plant operation for an unlimited 
period of time in the MODE or other specified condition to be entered. 

Specification 3.0.4.b allows entry into an OPERATIONAL CONDmON or other 
specified condition in the Applicability with the Limiting Condition for 
Operation not met after performance of a risk assessment addressing inoperable 
systems and components, consideration of the results, determination of the 
acceptability of entering the OPERATIONAL CONDillON or other specified condition 
in the Applicability, and establishment of risk management actions, if 
appropriate. 
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The risk assessment may use quantitative, qualitative, or blended approaches, and 
the risk assessment will be conducted using the plant program, procedures, and 
criteria in place to implement 10 CFR 50.65(a)(4), which requires that risk 
impacts of maintenance activities be assessed and managed. The risk assessment, 
for the purposes of Specification 3.0.4.b, must take into account all inoperable 
Technical Specification equipment regardless of whether the equipment is included 
in the normal 10 CFR 50.65(a)(4) risk assessment scope. The risk assessments 
will be conducted using the procedures and guidance endorsed by Regulatory Guide 
1.182, "Assessing and Managing Risk Before Maintenance Activities at Nuclear 
Power Plants." Regulatory Guide 1.182 endorses the guidance in Section 11 of 
NUMARC 93-01, "Industry Guideline for Monitoring the Effectiveness of Maintenance 
at Nuclear Power Plants." These documents address general guidance for conduct 
of the risk assessment, quantitative and qualitative guidelines for establishing 
risk management actions, and example risk management actions. These include 
actions to plan and conduct other activities in a manner that controls overall 
risk, increased risk awareness by shift and management personnel, actions to 
reduce the duration of the condition, actions to minimize the magnitude of risk 
increases (establishment of backup success paths or compensatory measures), and 
determination that the proposed OPERATIONAL CONDmON change is acceptable. 
Consideration should also be given to the probability of completing restoration 
such that the requirements of the Limiting Condit'ion for Operation would be met 
prior to the expiration of the ACTION requirement's specified time interval that 
would r~uire exiting the Applicability. 

Specification 3.0.4.b may be used with single, or multiple systems and components 
unavailable. NUMARC 93-01 provides guidance relative to consideration of 
simultaneous unavailability of multiple systems and components. 

The results of the risk assessment shall be considered in determining the 
acceptability of entering the. OPERATIONAL CONDmON or other specified condition 
in the Applicability, and any corresponding risk management actions. The 
Specification 3.0.4.b risk assessments do not have to be documented. 

The Technical Specifications allow continued operation with equipment unavailable 
in OPERATIONAL CONDmON 1 for the duration of the specified time interval. 
Since this is allowable, and since in general the risk impact in that particular 
OPERATIONAL CONDmON bounds the risk of transitioning into and through the 
applicable OPERATIONAL CONDmONS or other specified conditions in the 
Applicability of the Limiting Condition for Operation, the use of the 
Specification 3.0.4.b allowance should be generally acceptable, as long as the 
risk is assessed and managed as stated above. However, there is a small subset 
of systems and components that have been determined to be more important to risk 
and use of the Specification 3.0.4.b allowance is prohibited. The Limiting 
Condition for Operations governing these system and components contain Notes 
prohibiting the use of Specification 3.0.4.b by stating that 
Specification 3.0.4.b is not applicable. 

Specification 3.0.4.c al1ows entry into a OPERATIONAL CONDmON or other specified 
condition in the Applicability with the Limiting Condition for Operation not met 
based on a Note in the Specification which states Specification 3.0.4.c is 
applicable. These specific allowances pennit entry into OPERATIONAL CONDmONS or 
other specified conditions in the ApplicabilitY when the associated ACTION 
requirements to be entered do not provide for continued operation for an unlimited 
period of time and a risk assessment has not been performed. This allowance may 
apply to all the ACTION requirements or to a specific ACTION requirement of a 
Specification. The risk assessments performed to justify the use of 
Specification 3.0.4.b usually only consider systems and components. For this 
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reason, Specification 3.0.4., is typically applied to Specifications which 
describe values and parameters (e.g., Reactor Coolant Specific Activity), and may 
be app1ied to other Specifications based on NRC plant-specific approval. 

The provisions of this Specification should not be interpreted as endorsing the 
failure to exercise the good practice of restoring systems or compOnents to 
OPERABLE status before entering an associated OPERATIONAL CONDITION or other 
spe~ified condition in the Applicability. 

The provisioos of Specification 3.0.4 shall rtot preVQ/1t changes in OPERATIONAL 
CONDillONS or other specified conditions in the Applicability that are required 
to comply with ACTION requirements. In addition, th~ provisions of 51)t!Cification 
3. O. 4 sha 11 not prevent changes i h OPERATIONAL CONDIDONS or other sped fi ed 

-I 

LIMERICK - UNIT 1 B 3/4 0-3al Amendment No. H, ffi, -1:69, · I 
. Associated with Amendment No. 226 : 

. . - --~-----'- . ---- '---~------- · __________ J '----------~-- - --------



INTENTIONALLY LEFT BLANK 

i 
---- - - - - - - -- -- - J 



3/4.0 APPLICABILITY 

conditions in the Applicability that result from any unit shutdown. In this 
context, a unit shutdown is defined as a change in OPERATIONAL CONDIDON or other 
specified condition in the Applicability associated with transitioning from 
OPERATIONAL CONDIDON 1 to OPERATIONAL CONDIDON 2, OPERATIONAL CONDIBON 2 to 
OPEAATIONAL CONDIDON 3, and OPERATIONAL CONDmON 3 to OPERATIONAL CONDmON 4. 

Upon entry into an OPERATIONAL CONDIDON or other specified condition in the 
Applicability with the Limiting Condition for Operation not met, Specification 
3.0.1 and Specification 3.0.2 require entry into the applicable Conditions and 
ACTION requirements until the Condition is resolved, until the Limiting Condition 
for Operation is met, or until the unit is not within the Applicability of the 
Technical Specification. 

Surveillances do not have to be performed on the associated inoperable equipment 
(or on variables outside the specified limits), as permitted by Specification 
4.0.1. Therefore, utilizing Specification 3.0.4 is not a violation of 
Specification 4.0.1 or Specification 4.0.4 for any Surveillances that have not 
been performed on inoperable equipment. However, SRs must be met to ensure 
OPERABILITY prior to declaring the associated equipment OPERABLE (or variable 
within limits) and restoring compliance with the affected Limiting Condition for 
Operation. 

Specification 3.0.S establishes the allowance for restoring equipment to service 
under administrative controls when it has been removed from service or declared 
inoperable to comply with AffiONs. The sole purpose of this Specification is to 
provide an exception to Specifications 3.0.1 and 3.0.2 (e.g., to not comply with 
the applicable ACTION(s)) to allow the performance of required testing to 
demonstrate: 

a. The OPERABILrTY of the equipment being returned to service, or 

b. The OPERABILTIY of other equipment. 

The administrative controls ensure the time the equipment is returned to service 
in conflict with the requirements of the AffiONs is limited to the time necessary 
to perfonn the required testing to demonstrate OPERABILilY. This Specification 
does not provide time to perform any other preventive or corrective maintenance. 
LCO 3.0.5 should not be used in lieu of other practicable alternatives that comply 
with Required Actions and that do not require changing the MODE or other specified 
conditions in the Applicability in order to demonstrate equipment is OPERABLE. 
LCO 3.0.5 is not intended to be used repeatedly. 

An example of demonstrating equipment is OPERABLE with the Required Actions not 
met is opening a manual valve that was closed to comply with Required Actions to 
isolate a flowpath with excessive Reactor Coolant System (RCS) Pressure Isolation 
Valve (PIV) leakage in order to perform testing to demonstrate that RCS PIV 
leakage is now within limit, 
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Examples of demoll5trating equipment OPERABILITY include instances in which it is 
necessary to take an inoperable channel or Lrip system out of a tripped condition 
that was directed: by a Required Action, if there , s no Required AcLi on Note for 
this purpose. An example of verifying OPERABILITY of equiptttent removed from 
service is taking a tripped channel out of the tripped condition to permit the 
logic to function and indicate the appr0priate response during performance of 
required testing on the inoperable channel. 

Examples of demonstrating the OPE.RA8IL:tTY of other equipment are taking an 
inoperable channel or trip system out of the tripped condition '1) to prevent the 
trip function from occurring during the performance of required testing on another 
channel in the other trip system, or 2) to permit the• logic to function and 
indicate the appropriate response during the performance of required testing on 
another channel in the same trip system. · 

The administrative contro1s in LCO 3.O.S app1y in all cases to systems or 
CO!l1JJOnents 'in Chapter 3 of the Technical Specifications, as long as the ·testing 
could not be conducted while complying with the Required Actions. This ;ncludes 
the realignment or repositioning of redundant or alternate equipment or trains 
previously manipulated to comply with ACITONS, as we11 as equipment removed from 
service or declared inoperable to comply with AITTONS. 
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3/4.0 APPLICABILITY 

Specification 3.0.6 establishes an exception to Specifications 3.0.1 and 3.0.2 for 
supported systems that have a support system Limiting Condition for Operation 
specified in the Technical Specifications (TS). The exception to Specification 
3.0.1 is provided because Specification 3.0.1 would require that the AffiONs of 
the associated inoperable supported system Limiting Condition for Operation be 
entered solely due to the inoperability of the support system. This exception is 
justified because the actions that are required to ensure the plant is maintained 
in a safe condition are specified in the support system Limiting Condition for 
Operation's ACTIONs. These ACTIONs may include entering the supported system's 
ACTIONs or may specify other ACTIONs. The exception to Specification 3.0.2 is 
provided because Specification 3.0.2 would consider not entering into the ACTIONs 
for the supported system within the specified time intervals as a TS 
noncompliance. 

When a support system is inoperable and there is a Limiting Condition for 
Operation specified for it in the TS, the supported system(s) are required to be 
declared inoperable if determined to be inoperable as a result of the support 
system inoperability. However, it is not necessary to enter into the supported 
systems' ACTIONS unless directed to do so by the support system's ACTIONs. The 
potential confusion and inconsistency of requirements related to the entry into 
multiple support and supported systems' Limiting Condition for Operations' ACTIONs 
are eliminated by providing all the actions that are necessary to ensure the plant 
is maintained in a safe condition in the support system's ACTIONS. 

However, there are instances where a support system's AmON may either direct a 
supported system to be declared inoperable or direct entry into ACTIONS for the 
supported system. This may occur irrunediately or after some specified delay to 
perform some other ACTION. Regardless of whether it is immediate or after some 
delay, when a support system's ACTION directs a supported system to be declared 
inoperable or directs entry into AITTONs for a supported system, the applicable 
ACTIONs shall be entered in accordance with Specification 3.0.1. 

Specification 6.17, "Safety Function Determination Program (SFDP)," ensures loss 
of safety function is detected and appropriate actions are taken. Upon entry into 
Specification 3.0.6, an evaluation shall be made to determine if loss of safety 
function exists. Additionally, other limitations, remedial actions, or 
compensatory actions may be identified as a result of the support system 
inoperability and corresponding exception to entering supported system AffiONs. 
The SFDP implements the requirements of Specification 3.0.6. 

The following examples use Figure B 3.0-1 to illustrate loss of safety function 
conditions that may result when a TS support system is inoperable. In this 
figure, the fifteen systems that comprise Train A are independent and redundant to 
the fifteen systems that comprise Train B. To correctly use the figure to 
illustrate the SFDP provisions for a cross train check, the figure establishes a 
relationship between support and supported systems as follows: the figure shows 
System 1 as a support system for System 2 and System 3; System 2 as a support 
system for System 4 and System 5; and System 4 as a support system for System 8 
and System 9. Specifically, a loss of safety function may exist when a support 
system is inoperable and: 

a. A system redundant to system(s) supported by the inoperable support 
system is also inoperable (EXAMPLE B 3.0.6-1), 
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b. A system redundant to system(s) 1n turn supported by the inoperable supported system is also inoperable (EXAMPLE B 3.0.6-2), or 

c. A system redundant to support system(s) for the supported systems (a) and (b) above 1s also inoperable (EXAMPLE B 3.0.6-3). 

For the following examp1es, refer to Figure B 3.0-1. 

EXAMPLE B 3.0.6-1 
If System 2 of Train A is inoperable and System 5 of Train Bis inoperable, a loss of safety function exists in Systems 5, 10, and 11. 

EXAMPLE B 3.0.6-2 

If System 2 of Train A is inoperable, and System 11 of Train Bis inoperable, a 1oss of safety function exists in System 11. 

EXAMP~E B 3.0.6-3 

If System 2 of Train A is inoperable, and System 1 of Train 8 is inoperable, a loss of safety function exists in Systems 2, 4, 5, 8, 9, 10 and 11. 

TRAIN A 

symtem 4 1 .. ·-· 
System4 1-=• 

Sy,t■m 9 
Syst■m 9 

Sy!ltem Z 
Syst■m Z 

Syst..-n 5 

I __ ,, 
Syst■m5 1-·" 

System 11 :5yatam11 

System 1 System1 

System 6 I~'"·" 8ym■mB 1-··" 
Syst■m 13 

Syst■m 13 

SystemJ Syst"m 3 

Syslllffl7 

I,,, ...... 
8yst""1 7 

1 ...... ,. 
Syst■mHi 

!!yst■m 15 

Figure B 3.0-1 
Configuration of Trains and Systems 

If an evaluation determines that a loss of safety function exists, the appropriate ACTIONS of the Limiting Condition for Operation in which the loss of safety function exists are required to be entered. This loss of safety function does not require the assumption of additional single failures or loss of offs1te power. Since operations are being restricted in accordance with the ACTIONs of the support system, any resulting t~mporary loss of redundancy or single failure protection is taken into account. 
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When loss of safety function is determined to exist, and tne SFDP requires entry 
into the appropriate ACTIONs of the Limiting Condition for Operation in which the 
loss of safety function exists, consideration must be given to the specific type 
of function affected. Where a loss of function is solely due to a single 
Technical Specification support system le.g., loss of auto~atic start due to 
inoperable instrumentation, or loss of pump suction source due to low tank level), 
the appropriate Limiting Condition for Operation is the Limiting Condition for 
Operation for the support system. The ACTIONs for a support syste~ Limiting 
Condition for Operation adequately address the inoperabilities of that system 
without reliance on entering its supported system Limiting Condition for 
Operation. When the loss of function is the result of multiple support systems, 
the appropriate Limiting Condition for Operation is the Limiting Condition for 
Operation for the supported system. 

Specification 3.0.7 - Not Used 

Specification 3.0,8 establishes conditions under which systems are considered to 
remain capable of performing their intended safety function when associated 
snubbers are not capable of providing their associated support function(s). 
This Specification states that the supported system is not considered to be 
inoperable solely due to one or more snubbers not capable of performing their 
associated support function(s). This is appropriate because a limited length of 
time is allowed for maintenance, testing, or repair of one or more snubbers not 
capable of performing their associated support function(s) and appropriate 
compensatory measures are specified in the snubber requirements, which are 
located outside of the Technical Specifications (TS) under licensee control. 
The snubber requirements do not meet the criteria in 10 CFR 50.36(c)(2)(ii), 
and, as such, are appropriate for control by the licensee. 

If the allowed time expires and the snubber(s) are una~le to perform their 
associated support function(s), the affected supported system's Limiting 
Condition for Operation must be declared not met and the associated ACTION 
requirements shall be met in accordance with·Specification 3.0.1. 

Specification 3.0.8.a applies when one or more snubbers are not capable of 
providing their associated support function(s) to a single train or subsystem 
of a multiple train or subsystem supported system or to a single train or 
subsystem supported system. Specification 3.0.8.a allows 72 hours to restore 
the snubber(s) before declaring the supported system inoperable. The 72-hour 
Completion Time is reasonable based on the low probability of a seismic event 
concurrent with an event that would require operation of the supported system 
occurring while the snubber(s) are not capable of performing their associated 
support function and due to the availability of the redundant train of the 
supported system. 

Specification 3.0.8.b applies when one or more snubbers are not capable of 
providing their associated support function(s) to more than one train or 
subsystem of a multiple train or subsystem supported system. Specification 
3.0.8.b allows 12 hours to restore the snubber(s) before declaring the 
supported system inoperable. The 12-hour Completion Time is reasonable based 
on the low probability of a seismic event concurrent with an event that would 
require operation of the supported system occurring while the snubber(s) are 
not capable of performing their associated support function. 
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The following configuration restrictions shall be applied to the use of 
Specification 3.0.8: 

(1) Specification 3.0.8.a can only be used if one of the following two 
means of heat removal is available: 

a. At least one high pressure makeup path (e.g., using High Pressure 
Coolant Injection (HPCI) or Reactor Core Isolation Cooling (RCIC) 
or its equivalent) and heat removal capability (e.g., suppression 
pool cooling), including a minimum set of supporting equipment 
required for success, not associated~ith the inoperable 
snubber(s), or 

b. At least one low pressure makeup path (e.g., Low Pressure Coolant 
Injection (LPCI) or Core Spray (CS)) and heat removal capability 
(e.g., suppression pool cooling or shutdown cooling), including a 
minimum set of supporting equipment required for success, not 
associated with the inoperable snubber(s). 

(2) Specification 3.0.8.b can only be used following verification that at 
least one success path exists, using equipment not associated with the 
inoperable snubber(s), to provide makeup and core cooling needed to 
mitigate Loss of Offsite Power (LOOP) accident sequences Ci .e., 
initiated by a seismically-induced LOOP event with concurrent loss of· 
all safety system trains supported by the out-of-service snubbers). 

Specification 3.0.8 only applies to the seismic function of snubbers; it 
does not apply to the non-seismic functions of snubbers. Therefore, each use 
of Specification 3.0.8 for seismic snubbers that also have non-seismic 
functions requires confirmation that at least one train (or subsystem) of 
systems supported by the inoperable snubbers would remain capable of 
performing their required safety or support functions for postulated design 
loads other than seismic loads. In addition, a record of the design function 
of the inoperable snubber (i.e., seismic vs. non-seismic), implementation 
and compliance with the configuration restrictions defined above, and the 
associated plant configuration shall be available on a recoverable basis for 
NRC inspection. 

Specification 3.0.8 requires that risk be assessed and managed. Industry and 
NRC guidance on the implementation of 10 CFR 50.65(a)(4) (i.e., the 
Maintenance Rule) does not address seismic risk. However, use of 
Specification 3.0.8 should be considered with respect to other plant 
maintenance activities, and integrated into the existing Maintenance Rule 
process to the extent possib1e so that maintenance on any unaffected train 
or subsystem is properly controlled, and emergent issues are properly 
addressed. The risk assessment need not be quantified, but may be a 
qualitative awareness of the vulnerability of systems and components when 
one or more snubbers are not able to perform their associated support 
function. 

Specification 3.0.9 establishes conditions under which systems described in 
the Technical Specifications are considered to remain OPERABLE when required 
barriers are not capable of providing their related support function(s). 

Barriers are doors, walls, floor plugs, curbs, hatches, installed structures 
or components, or other devices, not explicitly described in Technical 
Specifications, that support the performance of the safety function of systems 
described in the Technical Specifications. This Limiting Condition for 
Operation states that the supported system is not considered to be inoperable 
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solely due to required barriers not capable of performin9 their related 
support function(s) under the described conditions. Limiting Condition for 
Operation 3.0.9 allows 30 days before declaring the supported system(s) 
inoperable and the Limiting Co~ditions for Operation associated with the 
supported system(s) not met. A maximum time is placed on each use of this 
allowance to ensure that as required barriers are found or are otherwise made 
unavailable, they are restored. However, the allowable duration may be less 
than the specified maximum time based on the risk assessment. 

If the allowed time expires and the barriers are unable to perform their 
related support function(s), the supported system's Limiting Conditions for 
Operation must be declared not met and the Conditions and Required Actions 
entered in accordance with Limiting Condition for Operation 3.0.2. 

This provision does not apply to barriers which support ventilation systems or 
to fire barriers. fhe Technical Specifications for ventilation systems provide 
specific Conditions for inoperable barriers. Fire barriers are addressed by 
other regulatory requirements and associated plant programs. This provision 
does not apply to barriers which are not required to support system 
OPERABILITY (see NRC Regulatory Issue Summary 2001-09, "Control of Hazard 
Barriers," dated April 2, 2001). 

The provisions of Limiting Condition for Operation 3.0.9 are justified 
of the low risk associated with required barriers not being capable of 
performing their related support function. This provision is based on 
consideration of the following initiating event categories: 

• Loss of coolant accidents; 
• H1gh energy line breaks; 
• Feedwater line breaks; 
• Internal flooding; 
• External flooding; 
• Turbine missile ejection; and 
• Tornado or high wind. 

because 

The risk impact of the barriers which cannot perform their related support 
function(s) must be addressed pursuant to the risk assessment and management 
provision of the Maintenance Rule, 10 CFR 50.65 (a)(4), and the associated 
implementation guidance, Regulatory Guide 1.160, "Monitoring the Effectiveness 
of Maintenance at Nuclear Power Plants." Regulatory Guide 1.160 endorses the 
guidance in Section 11 of NUMARC 93-01, "Industry Guideline for Monitoring the 
Effectiveness of Maintenance at Nuclear Power Plants." This guidance provides 
for the consideration of dynamic plant configuration issues, emergent 
conditions, and other aspects pertinent to plant operation with the barriers 
unable to perform their related support function(s). These considerations may 
resu1t in risk management and other compensatory actions being -requirsd during 
the period that barriers are unable to perform their related support 
function(s). 

Limiting Condition for Operation 3.0.9 may be applied to one or more trains or 
subsystems of a system supported by barriers that cannot provide their related 
support function(s), provided that risk is assessed and managed (including 
consideration of the effects on Large Early Release and from external events). 
If applied concurrently to more than one train or subsystem of a multiple 
train or subsystem supported system, the barriers supporting each of these 
trains or subsystems must provide their related support function(s) for 
different categories of initiating events. For example, Limiting Condition 
for Operation 3.0.9 may be applied for up to 30 days for more than one train 
of a multiple train supported system if the affected barrier for one train 
protects against internal flooding and the affected barrier for the other 
train protects against tornado missiles. In this example, the affected barrier 
may be the same physical barrier but serve different protection functions for 
each train. 

LIMERICK - UNIT 1 B 3/4 0-3fl Associated with Amendment No. 247 



3/4.0 APPLICABILITY 

The HPCI and RCIC systems are single train systems for injecting makeup water 
into the reactor during an accident or transient event. For the purposes of 
Limiting Condition for Operation 3.0.9, the HPCI system, the RCIC system, and 
the ADS are considered independent subsystems of a single system and Limiting 
Condition for Operation 3.0.9 can De used on these sing1e train systems in a 
manner similar to multiple train or subsystem systems. 

If during the time that Limiting Condition for Operation 3.0.9 is being used, 
the required OPERABLE train or subsystem becomes inoperable, it must be 
restored to OPERABLE status within 24 hours. Otherwise, the train(s) or 
subsystem(s) supported by barriers that cannot perform their related support 
function(s) must be declared inoperable and the associated Limiting Conditions 
for Operation declared not met. This 24 hour period provides time to respond 
to emergent conditions that would otherwise likely lead to entry into Limiting 
Condition for Operation 3.0.3 and a rapid plant shutdown, which is not 
justified given the low probability of an initiating event which would require 
the barrier(s) not capable of performing their related support function(s). 
During this 24 hour period, the plant risk associated with the existing 
conditions is assessed and managed in accordance with 10 CFR 50.65(a)(4). 
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Specification 4.0.l through 4.0.5 establish the general requirements applicable 
to Surveillance Requirements. SR 4.0.2 and SR 4.0.3 apply in Section 6, 
Administrative Controls, only when invoked by a Section 6 Specification. These 
requirements are based on the Surveillance Requirements stated in the Code of 
Federal Regulations 10 CFR 50:36(c)(3): 

"Surveillance requirements are requirements relating to test, calibration. 
or inspection to ensure that the necessary quality of systems and components 
is maintained. that facility operation will be within safety limits, and that 
the limiting conditions of operation will be met." 

Specification 4.0.l establishes the requirement that SRs must be met during the 
OPERATIONftL CONDITIONS or other specified conditio~s in the Applicability for which 
the requirements of the Limiting Condition for Operation apply, unless otherwise 
specified in the individual SRs. This Specification is to ensure that 
Surveillances are performed to verify the OPERABILITY of systems and components, 
and that variables are within specified limits. Failure to meet a Surveillance 
within the specified Surveillance time interval and allowed extension, in 
accordance with SpBcification 4.0.2, constitutes a failure to meet the Limiting 
Condition for Operation. 

Systems and components are assumed to be OPERABLE when the associated SRs have 
been met. Nothing.in this Specification, however, is to be construed as implying 
that systems or components are OPERABLE when: 

a. The systems or components are known to be inoperable. although still 
meeting the SRs; or 

b. The requirements of the Surveillance(s) are known to be not met 
between required Surveillance performances. 

Surveillances do not have to be performed when the unit is in an OPERATIONAL 
CONDITION or other specified condition for which the requirements of the 
associated Limiting Condition for Operation are not applicable, unless otherwise 
specified. The SRs associated with a Special Test Exception Limiting Condition 
for Operation are only applicable when the Special Test Exception Limiting 
Condition for Operation is used as an allowable exception to the requirements of a 
Specification. 

Unplanned events may satisfy the requirements (including applicabre acceptance 
criteria) for a given SR. In this case, the unplanned event may be credited as 
fulfilling the performance of the SR. This allowance includes those SRs whose 
performance is normally precluded in a given OPERATIONAL CONDITION or other 
specified condition. 

Surveillances, including Surveillances invoked by ACTION requirements. do not have 
to be performed on inoperable equipment betause the ACTIONS define the remedial 
measures that apply. Surveillances have to be met and performed ,n accordance 
with Specification 4.0.2, prior to returning equipment to OPERABLE status. 
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Upon completion of maintenance, appropriate post maintenance testing is required to declare equipment OPERABLE. This includes ensuring applicable Surveillances are not failed and their most recent performance is in accordance with Specification 4.0.2. Post maintenance testing may not be possible in the current OPERATIONAL CONDITION or other specified conditions in the Applicability due to the necessary unit parameters not having been established. In these situations, the equipment may be considered OPERABLE provided testing has been satisfactorily completed to the extent possible and the equipment is not otherwise believed to be incapable of performing its function. This will allow operation to proceed to an OPERATIONAL CONDITION or other specified condition where other necessary post maintenance tests can be completed. 

Some examples of this process are: 

a. Control Rod Drive maintenance during refueling that requires scram 
test1ng at> 950 psi. However, if other appropriate testing is 
satisfactorily completed and the scram time testing of Specification 4.1.3.2 is satisfied, the control rod can be considered OPERABLE. 
This allows startup to proceed to reach 950 psi to perform other necessary testing. 

b. High pressure coolant injection (HPCI) maintenance during shutdown 
that requires system functional tests at a specified pressure. 
Provided other appropriate testing is satisfactorily completed, 
startup can proceed with HPCI considered OPERABLE. This allows 
operation to reach the specified pressure to complete the necessary 
post maintenance testing. 
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BA.SES 

Specification 4.0.2 establishes the limit for which the specified time 
interval for Surveillance Requirements may be extended. It permits an 
allowable extension of the normal surveillance interval to facilitate surveil
lance scheduling and consideration of plant operating conditions that may not 
be suitable for conducting the surveillance; e.g., transient conditions or 
other ongoing surveillance or maintenance activities. It also provides 
flexibility to acconmodate the length of a fuel cycle for surveillances that 
are performed at each refueling outage and are specified with an 24-month 
surveillance interval. It is not intended that this provision be used repeatedly 
to extend the surveillance intervals beyond that specified for surveillances that 
are not performed during refueling outages. Likewise, it is not the intent that 
REFUELING INTERVAL surveillances be performed during power operation unless it is 
consistent with safe plant operation. The limitation of Specification 4.0.2 is 
based on engineering judgment and the recognition that the most probable result of 
any particular surveillance being performed is the verification of conformance 
with the Surveillance Requirements. This provision is sufficient to ensure that 
the reliability ensured through surveillance activities is not significantly 
degraded beyond that obtained from the specified surveillance interval. 

Specification 4.0,3 establishes the flexibility to defer declaring affected 
equipment inoperable or an affected variable outside the specified limits when a 
Surveillance has not been performed within the specified Surveillance time interval 
and allowed extension. A delay period of up to 24 hours or up to the limit of the 
specified Surveillance time interval, whichever is greater, applies from the point 
in time that it is discovered that the Surveillance has not been performed in 
accordat1ce with Specification 4.0.2, and not at the time that the specified 
Surveillance time interval and allowed extension was not met. 

When a Section 6.8, 'Procedures and Programs," specification states that the 
provisions of SR 4.0.3 are applicable, it permits the flexibility to defer declaring ( 

1 the testing requirement not met in accordance with SR 4.0.3 when the testing has not _______,,, 
been completed within the testing interval (including the allowance of SR 4.0.2 if 
invoked by the Section 6.8 specification). 

This delay period provides adequate time to perform Surveillances that have been 
missed. This delay period permits the performance of a Surveillance before 
complying with ACTION requirements or other remedial measures that might preclude 
performance of the Surveillance. 

The basis for this delay period includes consideration of unit conditions, adequate 
planning, availability of personnel, the time required to perform the Surveillance, 
the safety significance of the delay in completing the required Surveillance, and 
the recognition that the most probable result of any particular Surveillance being 
performed is the verification of conformance with the requirements. When a 
Surveillance with a Surveillance time interval based not on time intervals, but 
upon specified unit conditions, operating situations, or requirements of 
regulations (e.g., prior to entering OPERATIONAL CONDIDON 1 after each fuel 
loadin~, or in accordance with 10 CFR SO, Appendix J, as modified by approved 
exemptions, etc.) is discovered to have not been performed when specified, 
Specification 4.0.3 allows for the full delay period of up to the specified 
Surveillance time interval to perform the Surveillance. H<Mtever, since there is 
not a time interval specified, the missed Surveillance should be performed at the 
first reasonable opportunity. 

Specification 4.0.3 provides a time limit for, and allowances for the performance of, 
Surveillances that become applicable as a consequence of OPERATIONAL CONDTTION changes 
imposed by ACTION requirements. 
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Specification 4.0.3 (Continued) 
SR 4.0.3 is only applicable if there is a reasonable expectation the associated 
equipment is OPERABLE or that variables are within limits, and it is expected that 
the Surveillance will be met when performed. Many factors should be considered, 
such as the period of time since the Surveillance was last performed, or whether 
the Surveillance, or a portion thereof, has ever been performed, and any other 
indications, tests, or activities that might support the expectation that the 
Surveillance will be met when performed. An example of the use of SR 4.0.3 would 
be a relay contact that was not tested as required in accordance with a particular 
SR, but previous successful performances of the SR included the relay contact; the 
adjacent, physically connected relay contacts were tested during the SR 
performance; the subject relay contact has been tested by another SR; or historical 
operation of the subject relay contact has been successful. It is not sufficient 
to infer the behavior of the associated equipment from the performance of similar 
equipment. The rigor of determining whether there is a reasonable expectation a 
Surveillance will be met when performed should increase based on the length of time 
since the last performance of the Surveillance. If the Surveillance has been 
performed recently, a review of the Surveillance history and equipment performance 
may be sufficient to support a reasonable expectation that the Surveillance will be 
met when performed. For Surveillances that have not been performed for a long 
period or that have never been performed, a rigorous evaluation based on objective 
evidence should provide a high degree of confidence that the equipment is OPERABLE. 
The evaluation should be documented in sufficient detail to allow a knowledgeable 
individual to understand the basis for the determination. 

Failure to comply with specified Surveillance time intervals and allowed extensions 
for SRs is expected to be an infrequent occurrence. Use of the delay period 
established by Specification 4.0.3 is a flexibility which is not intended to be 
used repeatedly to extend Surveillance intervals. 
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While up to 24 hours or the limit of the specified Surveillance time interval is 
provided to perform the missed Surveillance, it 1s expected that the missed 
Surveillance will be performed at the first reasonable opportunity. The determina
tion of the first reasonable opportunity should include consideration of the impact 
on plant risk (from delaying the Surveillance as well as any plant configuration 
changes required or shutting the plant down to perform the Surveil1ance) and impact 
on any analysis assumptions, in addition to unit conditions, planning, availability 
of personnel, and the time required to perform the Surveillance. This risk impact 
should be managed through the program in place to implement 10 CFR 50.65(a)(4) and 
its implementation guidance, NRC Regulatory Guide 1.182, 'Assessing and Managing 
Risk Before Maintenance Activities at Nuclear Power Plants.' This Regulatory Guide 
addresses consideration of temporary and aggregate risk impacts, determination of 
risk management action thresholds, and risk management action up to and including 
plant shutdown. The missed Surveillance should be treated as an emergent condition 
as discussed in the Regulatory Guide. The risk evaluation may use quantitative, 
qualitative, or blended methods. The degree of depth and rigor of the evaluation 
should be commensurate with the importance of the component. Missed Surveillances 
for important components should be analyzed quantitatively. If the results of the 
risk evaluation determine the risk increase is significant, this evaluation should 
be used to determine the safest course of action. All missed Surveillances will be 
placed in the Corrective Action Program. 

If a Surveillance is not completed within the allowed delay period, then the 
equipment is considered 1noperab1e or the variable is considered outside the 
specified limits and the ACTION requirements for the applicable Limiting Condition 
for Operation begin immediately upon expiration of the delay period. If a 
Surveillance is failed within the delay period or the variable is outside the 
specified limits, then the equipment is inoperable and the Completion Times of the 
Required Actions for the applicable LCO Conditions begin irrmediately upon the 
failure of the Surveil1ance. 

Completion of the Surveillance within the delay period allowed by this 
Specification, or within the allowed times specified in the ACTION requjrements, 
restores compliance with Specification 4.0.1. 

Specification 4.0.4 establishes the requirement that all applicable SRs must be 
met before entry into an OPERATIONAL CONDITION or other specified condition in the 
Applicability. 

This Specification ensures that system and component OPERABILITY requirements and 
variable limits are met before entry into OPERATIONAL CONDITIONS or other 
specified conditions in the Applicability for which these systems and components 
ensure safe operation of the unit. The provisions of this Specification should 
not be interpreted as endorsing tne failure to exercise the good practice of 
restoring systems or components to OPERABLE status before entering an associated 
OPERATIONAL CONDITION or other specified condition in the Applicability. 

A provision is included to allow entry into an OPERATIONAL CONDITION or other 
specified condition in the Applicability when a Limiting Condition for Operation 
is not met due to a Surveillance not being met in accordance with Specification 
3.0.4. 

However, in certain circumstances, failing to meet an SR will not result in 
Specif~cation 4.0.4 restricting an OPERATIONAL CONDITION change or other specified 
condition change. When a system, subsystem, division, component, device, or 
variable is inoperable or outside its specified limits, the associated 
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SR(s) are not required to be performed, per sp-ecification 4.0.1, which states that 
surveillances do not have to be performed on inoperable equipment. When equipment 
is inoperable, Specification 4.0.4 does not apply to the associated SR(s) since 
the requirement for the SR(s) to be performed is removed. Therefore, failing to 
perform the SurveillQnce(s) within the specified Surveillance time interva1 does 
not result in a Specification 4.0.4 restriction to changing OPERATIONAL CONDITIONS 
or other specified conditions of the Applicability, However, since the Limiting 
Condition for Operation is not met in this instance, Specification 3.0.4 will 
govern any restrictions that may (or may not) apply to OPERATIONAL CONDITION or 
other specified condition changes. Specification 4.0.4 does not restrict changing 
OPERATIONAL CONDITIONS or other specified conditions of the Applicability when a 
Surveillance has not been performed within the specified Surveillance time 
interval, provided the requirement to declare the Limiting Condition for Operation 
not met has been delayed in accordance with Specification 4.0.3. 

The pNvisions of Specification 4.0.4 shall not prevent entry into OPERATIONAL 
CONDlTIONS or other specified conditions in the Applicability that are required to 
comply with ACTION requirements. In addition, the provisions of Specification 
4.0.4 shall not prevent changes in OPERATIONAL CONDITIONS or other specified 
conditions in the Applicability that result from any unit shutdown. In this 
context, a unit shutdown is defined as a change in OPERATIONAL CONDITION or other 
specified-condition in the Applicability associated with transitioning from 
OPERATIONAL CONDITION 1 to OPERATIONAL CONDITION 2, OPERATIONAL CONDITION 2 to 
OPERATIONAL CONDITION 3, and OPERATIONAL CONDITION 3 to OPERATIONAL CONDITION 4. 

Specification 4.0,5 establishes the requirement that inservice inspection of ASME 
Code Class 1, 2 and 3 components and inservice testing of ASM~ Code Class l, 2 and 
3 pumps and valves shall be performed in ac~ordance with a periodically updated 
version of Section XI of the ASME Boiler and Pressure Vessel Code and Addenda, and the 
ASME Code for Operation and Maintenance of Nuclear Power Plants (ASME OM Code) and 
applicable Addenda as required by 10 CFR 50.55a. The provisions of SR 4.0.2 and SR 
4.0.3 do not apply to the INSERVICE TESTING PROGRAM unless there is a specific SR 
referenc1ng usage of the program. 

Limerick Generating Station has received a license amendment to implement 10 CFR 
50.69, "Risk-Informed Categorization and Treatment of Structures, Systems and 
Components for Nuclear Power Reactors," and may voluntarily comply with the 
requirements of 10 CPR 50.69 as an alternative to compliance with the following 
requirements for structures, systems, and components (SSCs) that have a Risk
Infonned Safety Class (RISC) of RISC-3: 

(1) The INSERVICE TESTING PROGRAM requirements of 10 CFR 50.55a(f) 1 and 
(2) The inservice inspection, and repair and replacement (with the exception of 

fracture toughness), requirements for ASME Class 2 and Class 3 SSCs in 10 CFR 
50. 55a(g). 

Therefore, SSCs that have been categorized as RISC-3 in accordance with 10 CFR 
50.69 may be removed from the INSERVICE TESTHfG [ISTJ PROGRAM and the Inservice 
Inspection (ISI) Program in accordance with 10 CFR 50.69(b)(l)(v). 

RISC-3 SSCs with technical specification surveil1ance requirements referencing 
Technical Specification 4.0.5, which have been removed from the IST/ISI programs, 
are subject to the alternative treatment requirements of 10 CFR 50.69(d)(2). The 
SSCs must continue to meet the acceptance criteria specified in associated technical 
specification surveillance requirements, as applicable; however, the surveillance 
frequency is determined as part ~f the alternative treatment. 
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3/4,1 REACTIVITY CONTROL SYSTEMS 

3/4.1,1 SHUTDOWN MARGIN 
A sufficient SHUTDOWN MARGIN ensures that (1) the reactor can be made 

subcritical from all operating conditions, {2) the reactivity transients 
associated with postulated accident conditions are controllable within 
acceptable limits, and (3) the reactor will be maintained sufficiently 
subcritical to preclude inadvertent criticality in the shutdown condition. 

Since core reactiv1ty values will vary through core life as a function of 
fuel depletion and poison burnup, the demonstration of SHUTDOWN MARGIN will be 
performed in the cold, xenon-free condition and shall show the core to be 
subcritical by at least R + 0.38% A k/k or R + 0.28% A k/k, as appropriate. 
The 0.38% A k/k includes uncertainties and calculation biases. The value of R 
in units of% A k/k is the difference between the calculated v~lue of minimum 
shutdown margin during the operating cycle and the calculated shutdown margin 
at the time of the shutdown margin test at the beginning of cycle. The value 
of R must be positive or zero and must be determined for each fuel loading cycle. 

Two different values are supplied in the Limiting Condition for Operation 
to provide for the different methods of demonstration of the SHUTDOWN MARGIN. 
The highest worth rod may be determined analytically or by test. The SHUTDOWN 
MARGIN is demonstrated by (an insequence) control rod withdrawal at the 
beginning of 11fe fuel cycle conditions, and, if necessary, at any future time 
in the cycle if the first demonstration indicates that the required margin could 
be reduced as a function of exposure. Observation of subcriticality in this 
condition assures subcriticality with the most reactive control rod fully 
withdrawn. 

This reactivity characteristic has been a basic assumption 1n the analysis 
of plant performance and can be best demonstrated at the time of fuel loading, 
but the margin must also be determined anytime a control rod is incapable of 
insertion. 

3/4.1.2 REACTIVITY ANOMALIES 

Since the SHUTDOWN MARGIN requirement for the reactor is small, a careful 
check on actual conditions to the predicted conditions is necessary, and the 
changes in reactivity can be inferred from these comparisons of core ke«ect1~ 

Cke«l· Since the comparisons are easily done, frequent checks are not an 
1mposition on normal operations. A 1% change 1s larger than is expected for 
normal operation so a change of this magnitude should be thoroughly evaluated. 
A change as large as 1% would not exceed the design conditions of the reactor 
and is on the safe side of the postulated transients. 
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REACTIVITY CONTROL SYSTEMS 

3/4,1,3 CONTROL RODS 

The specification of this section ensure that (1} the minimum SHITTDOWN 
MARGIN is maintained, (2} the control rod insertion times are consistent with 
those used in the accident analysis, and (3) the potential effects of the rod 
drop accident are limited. The ACTION statements permit variations from the basic 
requirements but at the same time impose more restrictive criteria for continued 

•operation. A limitation on inoperable rods is set such that the resultant effect 
on total rod worth and scram shape will be kept to a minimum. The requirements 
for the various scram time measurements ensure that any indication of systematic 
problems with rod drives will be investigated on a timely basis. 

Damage within the control rod drive mechanism could be a generic problem, 
therefore with a control rod immovable because of excessive friction or 
mechanical interference, operation of the reactor is limited to a time period 
which is reaso~able to determine the cause of the inoperability and at the same 
time prevent operation with a large number of inoperable control rods. 

Control rods that are inoperable for other reasons are permitted to be 
taken out of service provided that those in the nonfully-inserted position are 
consistent with the SHUTDOWN MARGIN requirements. 

The number of control rods permitted to be inoperable could be more than 
the eight allowed by the specification, but the occurrence of eight inoperable 
rods could be indicative of a generic problem and the reactor must be shutdown 
for investigation and resolution of the problem. 

The control rod system is designed to bring the reactor subcritical at a 
rate fast enough to prevent the MCPR from becoming less than the fuel c1adding 
safety limit during the limiting power transient analyzed in Sect1on 15.2 of the 
FSAR. This analysis shows that the negative reactivity rates resulting from 
the scram with the average response ·of all the drives as given in the specifi
cations, provided the required protection and MCPR remains greater than the fuel 
cladding safety limit. The occurrence of scram times longer then those specified 
should be viewed as an indication of a systemic problem with the rod drives and 
therefore the surveillance interval is reduced in order to prevent operation of 
the reactor for long periods of time with a potentially serious problem. 

Scram time testing at zero ps.ig reactor coolant pressure is adequate to 
ensure that the control rod will perform its intended scram function during startup 
of the plant until scram time testing at 950 psig reactor coolant pressure is performed 
prior to exceeding 40% rated core thermal power. 

The scram discharge volume is required to be OPERABLE so that it will be 
available when needed to accept discharge water from the control rods during a 
reactor scram and will isolate the reactor coolant system from the containment 
when required. 

The OPERABILITY of all SDV vent and drain valves ensures that the SDV vent and 
drain valves will close during a scram to contain reactor water discharged to the SDV 
piping. The SDV has one common drain line and one common vent line. Since the vent and 
drain lines are provided with two valves in series, the single failure of one valve in 
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REACTIVITY CONTROL SYSTEMS 

CONTROL RODS (Continued) 

the open position will not impair the isolation function of the system. Additionally, 
the valves are required to open on scram reset to ensure that a path is available for 
the SDV piping to drain freely at other times. 

When one SDV vent or drain valve is inoperable in one or more lines, the valves 
must be restored to OPERABLE status within 7 days. The allowable outage time is 
reasonable. given the level of redundancy in the lines and the low probability of a 
scram occurring while the valve(s) are inoperable. The SDV is still isolable since 
the redundant valve in the affected line is OPERABLt. During these periods, the 
single failure criterion may not_be preserved, and a higher risk exists to allow 
reactor water out of the primary system during a scram. 

If both valves in a line are inoperablt!, the line must be isolated to contain 
the reactor coolant during a scram. When a line is isolated, the potential for an 
inadvertent scram due to high SDV level is increased. ACTION "e" is modified by a 
note("****") that allows periodic draining and venting of the SOV when a line is 
isolated. During these periods, the line may be unisolated under administrative 
control. This allows any accumulated water in the line to be drained, to preclude a 
reactor scram on SDV high level. This is acceptable since the administrative controls 
ensure the valve can be closed quickly, by a dedicated operator, if a scram occurs 
with the valve open. The 8 hour allowable outage time to isolate the line is based on 
the low probability of a scram occurring while the line is not isolated and the 
unlikelihood of significant CRO seal leakage. 

Control rods with inoperable accumulators are declared inoperable and 
Specification 3.1.3.1 then applies. This prevents a pattern of inoperable 
accumulators that would result in less reactivity insertion on a scram than 
has been analyzed even though control rods with inoperable accumulators may 
sti11 be inserted with normal drive water pressure. The drive water pressure normal 
operating range is specified in system operating procedures which provide ranges for 
system alignment and control rod motion (exercising). Operability of the 
accumulator ensures that there is a means available to insert the control rods 
even under the most unfavorable depressurization of the reactor. A control rod is 
considered t~ippable if it is capable of fully inserting as a result of a scram signal. 
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REACTIVITY CONTROL SYSTEMS 

CONTROL RODS (Continued) 

Control rod coupling integrity is required to ensure compliance with the 
analysis of the rod drop accident in the FSAR. The overtravel position feature 
provides the only positive means of determining that a rod is properly coupled 
and therefore this check must be performed prior to achieving criticality after 
completing CORE ALTERATIONS that could have affected the control rod coupling 
integrity. The subsequent check is perform~d as a backup to the initial demon
stration. 

In order to ensure that the control rod patterns can be followed and there
fore that other parameters are within their limits, the control rod position 
indication system must be OPERABLE. 

The control rod housing support restricts the outward movement of a control 
rod to less than 3 inches in the event of a housing failure. The amount of 
rod reactivity which could be added by this small amount of rod withdrawal is 
less than a normal withdrawal increment and will not contribute to any damage 
to the primary coolant system. The support is not r~quired when there is no 
pressure to act as a driving force to rapidly eject a drive housing. 

The required surveillances are adequate to determine that the rods are 
OPERABLE and not so frequent as to cause exce~sive wear on the system components. 

3/4,1.4 CONTROL ROD PROGRAM CONTROLS 
'\;J) Control rod withdrawal and insertion sequences are established to assure 

that the maximum insequence individual control rod or control rod segments which 
are withdrawn at any time during the fuel cycle could not be worth enough to 
result in a peak fuel enthalpy greater than 280 cal/gm in the event of a control 
rod drop accident. The specified sequences are characterized by homogeneous, 
scattered patterns of control rod withdrawal. When THERMAL POWER is greater 
than 10% of RATED THERMAL POWER, there is no possible rod worth which, if 
dropped at the design rate of the velocity limiter, could result in a peak 
enthalpy of 280 cal/gm. Thus requiring the RWM to be OPERABLE when THERMAL 
POWER is less than or equal to 101 of RATED THERMAL POWER provides adequate 
control. 

The RWM provides automatic superv1s1on to assure that out-of
sequence rods will not be withdrawn or inserted. 

The analysis of the rod drop accident is presented in Section 15.4.9 of 
the FSAR and the techniques of the analysis are presented in a topical report, 
Reference 1, and two supplements, References 2 and 3. Additional pertinent 
analysis is also contained in Amendment 17 to the Reference 4 topical report. 

The RBM is designed to automatically prevent fuel damage in the event of 
erroneous rod withdrawal from locations of high power density over the range of 
power operation. Two channels are provided. Tripping one of the channels will 
block erroneous rod withdrawal to prevent fuel damage. This system backs up the 
written sequence used by the operator for withdrawal of control rods. RBM OPERA-
BILITY is required when the limiting condition described in Specification 3.1.4.3 exists. 
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REACTIVITY CONTROL SYSTEMS 

3/4.1,5 STANDBY LIQUID CONTROL SYSTEM 
The standby liquid control system provides a backup capability for bringing 

the reactor from full power to a cold, Xenon-free shutdown, assuming that the 
withdrawn control rods remain fixed in the rated power pattern. To meet this 
objective it is necessary to inject a quantity of boron which produces a concen
tration of 660 ppm in the reactor core and other piping sys~ems connected to 
the reactor vess-el. To allow for potential leakage and improper mixing, this 
coocentration is increased by 25%. The required concentration 1s achieved by 
having available a minimum quantity of 3,160 gallons of sodium pentaborate 
solution containng a minimum of 3,754 lbs of sodium pentaborate having tha 
requisite Boron-10 atom% enrichment of 29% as determined from Reference 5. 
This quantity of solution is a net amount which is above the pump suction 
shutoff level setpoint thus allowfng for the portion which cannot be injected. 

The above quantities calculated at 29% Boron-10 enrichment have been 
demonstrated by analysis to provide a Boron-10 weight equivalent of 185 lbs in 
the sodium pentaborate solution. Maintaining this Boron-10 weight in the net 
tank contents ensures a sufficient quantity of boron to bring the reactor to a 
cold, Xenon-free shutdown. 

The pumping rate of 37.0 gpm provides a negative reactivity insertion rate 
over the permissible solution volume range, which adequately compensates for the 
positive reactivity effects due to e~imination of steam voids, increased water 
density from hot to cold, reduced doppler effect in uranium, reduced neutron 
leakage from boiling to cold, decreased control rod worth as the moderator cools, 
and xenon decay. The temperature requirement ensures that the sodium pentaborate 
always remains in solution. 

With redundant pumps and explosive injection valves and with a highly 
reliable control rod scram system, operatton of the reactor is permitted to 
continue for short periods of time with the system inoperable or for longer 
periods of time with one of the redundant components inoperable. 

The SLCS system consists of three separate and independent pumps and 
explosive valves. Two of the separate and independent pumps and explosive 
valves are required to meet the minimum requirements of this technical 
specification and, where applicable, satisfy the single failure criterion. To 
ensure that SLCS pump discharge pressure does not exceed the SLCS relief valve 
setpoint during operation following an anticipated transient without scram (ATWS) 
event, no more than two pumps shall be aligned for automatic operation 1n 
OPERATIONAL-CONDITIONS 1, 2, and 3. This maintains the equivalent control capacity 
to satisfy 10 CFR 50.62 (Requirements for reduction of risk from anticipated 
transients without scram (ATWS). With three pumps aJigned for automatic operation, 
the system is inoperable and ACTION statement (b) applies. 

The SLCS must have an equivalent control capacity of 86 gprn of 13% 
weight sodium pentaborate in order to satisfy 10 CFR 50.62. As part of the 
ARTS/MELll program the ATWS analysis was updated to reflect the new rod 
line. As a result of this it was determ1ned that the Boron 10 enrichment 
was required to be increased to 29% to prevent exceedin~ a suppression pool 
temperature of 190°f. This equivalency requirement is fulfilled by having a 
system which satisfies the equation given in 4.1.5.b.2. 

The upper limit concentration of 13.8% has been established as a 
reasonable limit to prevent precipitation of sodium pentaborate in the event 
of a loss of tank heating, which allow the solution to cool. A SLCS Pump flowrate 
of 37,0 gpm (minimum) and a Sodium Pentaborate Solution concentration of 9% by 
weight (minimum) w111 require a Boron-10 enrichment of 49 atom% to be added to 
the tank. The decreased pump flowrate and increased solution enrichment are 
acceptable because the results of the ATWS Rule Equation will remain> 1.0. 
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REACTIVITY CONTROL SYSTEMS 

STANDBY LIQUID CONTROL SYSTEM (Continued) 

Surveillance requirements are established on a frequency that assures a 
high reliability of the system. Once the solution is established, boron con
centration will not vary unless more boron or water is added, thus a check on 
the temperature and volume assures that the solut1on is available for use. 

Replacement of the explosive charges in the valves will assure that these 
valves will not fail because of deterioration of the charges. 

The Standby Liquid Control System also has a post-OBA LOCA safety function 
to buffer Suppression Pool pH in order to maintain bulk pH above 7.0. The 
buffering of Suppression Pool pH is necessary to prevent iodine re-evolution to 
satisfy the methodology for Alternative Source Term. Manual initiation is used, 
and the m1nimum amount of total boron required for Suppression Pool pH buffering 
is 256 lbs. Given that at least 185 lbs of Boron-10 is maintained in the tank, 
the total boron in the tank will be greater than 256 lbs for the range of 
enrichments from 29% to 62%. 

ACTION Statement (a) applies only to OPERATIONAL CONDITIONS 1 and 2 because 
a single pump can satisfy both the reactor control function and the post-OBA LOCA 
function to control Suppression Pool pH since boron injection is not required 
until 13 hours post-LOCA. ACTION Statement (b) applies to OPERATIONAL CONDITIONS 
l, 2 and 3 to address the post-LOCA safety function of the SLC system. 

1. C. J. Paone, R. C. Stirn and J. A. Woolley, "Rod Drop Accident Analysis 
for Large BWR's," G. E. Topical Report NE00-10527, March 1972. 

2. C. J. Paone, R. C. Stirn, and R. M. Young, Supplement 1 to NED0-10527, July 
1972. 

3. J.M. Haun, C. J. Paone, and R. C. Stirn, Addendum 2, ~Exposed Cores," 
Supplement 2 to NED0-10527, January 1973. 

4. Amendment 17 to General Electr1c L1censing Topical Report NEDE-24011-P-A, 
"General Electric Standard Application for Reactor Fuel." 

5. "Maximum Extended Load Line Limit and ARTS Improvement Program Analyses for 
Limerick Generating Station Units 1 and 2," NEDC-32193P, Revision 2, October 
1993. 
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3/4.2 POWER DISTRIBUTION LIMITS 

3/4.2.l AVERAGE PLANAR LINEAR HEAT GENERATION RATE 

This specification assures that the peak cladding temperature (PCT) 
following the postulated design basis Loss-of-Coolant Accident {LOCA} will not 
exceed the limits specified in 10 CFR 50.46 and that the fuel design analysis 
limits specified- in NEDE-24011-P-A {Reference 2) will not be exceeded. 

Mechanical Design Analysis: NRC approved methods {specified in Refer
ence 2) are used to demonstrate that al1 fuel rods in a lattice operating at 
the bounding power history, meet the fuel design limits specified in Reference 2. 
No single fuel rod follows, or is capable of following, this bounding power 
history. This bounding power history is usec as the basis for the fuel design 
analysis MAPLHGR limit. 

LOCA Analysis: A LOCA analysis is performed in accordance with 10 CFR 50 
Appendix K to demonstrate that the permissible planar power (MAPLHGR) limits 
comply with the ECCS limits specified in 10 CFR 50.46. The analysis is performed 
for the most limiting break size, break location, and single failure combination 
for the plant, using the evaluation model described in Reference 9. 

The MAPLHGR limit as shawm in the CORE OPERATING LIMITS REPORT is the most 
limiting composite of the fuel mechanical design anaylsis HAPLHGR and the ECCS 
MAPLHGR limit. 

Only the most limiting MAPLHGR values are shown in the CORE OPERATING 
LIMITS REPORT for multiple lattice fuel. Compliance with the specific lattice 
MAPLHGR operating limits, which are available in Reference 3, is ensured by use 
of the process computer. 

As a result of no longer utilizing an APRM trip setdown requirement, additional 
constraints are placed on the MAPLHGR limits to assure adherence to the fuel-mechanical 
design bases. These constraints are introduced through the MAPFAC(P) and MAPFAC(F) 
factors as defined in the COLR. 
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POWER DISTRIBUTION LIMITS 

314,2.3 MINIMUM CRITICAL POWER RATIO 

ihe required operating limit MCPRs at steady-state eperating conditions 
as specified in Specification 3.2.3 are derived from the established fuel 
cladding integr1ty MCPR(99,9%), and an analysis of abnormal operational 
transients. For any abnormal operating transient analysis evaluation with the 
initial condition of the reactor being at the steady-state operating limit, it 
is required that less than 0.1% of fuel rods in the core are susceptible to 
transition boiling or that the resulting MCPR does not decrease below the 
operating limit MCPR at any time during the transient assuming instrument trip 
setting given in Specification 2.2. 

To assure that the fuel cladding integrity Safety Limit is not exceeded 
during any anticipated abnormal operational transient, the most limiting tran
sients have been analyzed to determine which result in the largest reduction 
~n CRITICAL POWER RATIO (CPR}. The type of transients evaluated were loss of 
flow, increase 1n pressure and power, pos1tive reactivity insertion, and 
coolant temperature decrease. 

The evaluation of a given trans1ent begins with the sy$tem initial para
meters shown 1n FSAR Table 15.0-2 that are input to a BWR system dynamic behavior 
transient computer program. The codes used to evaluate tr&nsients are discussed 
in Reference 2. 

MCPR(99.9%) is determined to ensure more than 99.9% of the fuel rods in the 
core are not susceptible to boiling transition using a stat1stical model that 
combines all the uncertainties in operating parameters and the procedures used to 
calculate critical power. The probability of the occurrence of boiling transition 
is determined using the approved Critical Power correlations. Deta4ls of the 
MCPR(99.9%) calculation are given in Reference 2. Reference 2 also includes a 
tabulation of the uncertainties and the nominal values MCPR99.9l statistical 
analysis. 

The MCPR oper~ting limits are derived from the MCPRC99.9%) value and the 
transi~nt analysis and are dependent on the operating core flow and power state 
(MCPR(F), and MCPR(P), respectively) to ensure adherence to fuel design limits 
during the worst transient that occurs with moderate freq~ency (Ref. 6). Flow 
dependent MCPR limits (MCPR(F)) are determined by steady state thermal hydraulic 
methods with key physics response inputs benchmarked using the three dimensional 
BWR simulator code (Ref. 7) to analyze slow flow runout transients. 

Power dependent MCPR limits (MCPR(P)) are determined by approved transient 
analysis (Reference 2). Due to the sensitivity of the transient response to 
lnitial core flow levels at power levels below those at which the turbine stop 
valve closure and turbine control valve fast closure scrams are bypassed, high and 
low flow MCPR(P), operating limits are providad for operating between 25% RTP and 
30% RTP. 

The MCPR operating limits specified in the C0LR (MCPR(99.9%) value, 
MCPR{F), and MCPR(P) values) are the result of the Design Basis Accident (OBA) and 
transient analysis. The operating limit MCPR is determined by the larger of the 
MCPR(F), and MCPR(Pl limits, which are based on the MCPR(99.9%) limit specified 1n 
the C0LR. 
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POWER DISTRIBUTION LIMITS 

MINIMUM CRITICAL POWER RATIO (Continued) 

At THERMAL POWER levels less than or equal to 25% of RATED THERMAL POWER, 
the reactor will be operating at minimum recirculation pump speed and the 
moderator void -e-ontent w111 be very small. For all designated control rod 
patterns which may be employed at this point, operating plant experience indi
cates that the resulting MCPR value is in excess of requirements by a considerable 
margin. During initial start-up testing of the plant, a HCPR evaluation will 
be made at 25% of RATED THERMAL POWER level with minimum recirculation pump 
speed. The MCPR margin will thus be demonstrated such that future HCPR evaluation 
below this power level will be shown to be unnecessary. The daily requirement 
for calculating MCPR when THERMAL POWER is greater than or equal to 25% of 
RATED THERMAL POWER is sufficient since power distribution shifts are very slow 
when there have not been significant power or control rod changes. The require-
ment for calculating HCPR when a limiting control rod pattern is approached 
ensures that MCPR will be known following a change in THERMAL POWER or power 
shape, regardless of magnitude, that could place operation at a thermal limit. 

3/4.2.4 LINEAR HEAT GENERATION RATE 
This specification assures that the Linear Heat Generation Rate (LHGR) in 

any rod is less than the design linear heat generation even if fuel pellet 
densification is postulated. 

Reference: 
1. Deleted. 

2. uGeneral Electric Standard Application for Reactor Fuel," 
NEDE-24011-P-A {latest approved revision). 

3. "Basis of MAPLHGR Technical Specifications for Limerick Unit 1," 
HED0-31401, February 1987 (as amended). 

4. Deleted 

5. Increased Core Flow and Partial Feedwater Heating Analysis for 
Limerick Generating Station Unit 1 Cycle 1, NEDC-31323, October 1986 
including Errata and Addenda Sheet No. 1 dated November 6, 1986. 

6. NEDC-32193P, "Maximum Extended Load Line Limit and ARTS Improvement 
Program Analyses for Limerick Generating Station Units 1 and 2," Revision 
2, October 1993. 

7. NED0-30130-A, _•steady State Nuclear Methods," Hay 1985. 

8. NED0-24154, •Qualification of the One-Dimensional Core Transient Model for 
Boiling Water Reactors, •october 1978. 

9. NEDC-32170P, "Limerick Generating Station Units 1 and 2 SAFER/GESTR-LOCA 
Loss-of-Coolant Accident Analysis,a June 1993. 
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3/4.3 INSTRUMENTATION 

3/4,3.l REACTOR PROTECTION SYSTEM INSJRUMENIATIDN 
The reactor protection system automatically initiates a reactor scram to: 

a. Preserve the integrity of the fuel cladd1ng. 

b. Preserve the integrity of the reactor coolant system. 

c. Minimize the energy which must be adsorbed following a 
loss-of-coolant accident, and 

d. Prevent inadvertent criticality. 

This specification provides the limiting conditions for operation 
necessary to preserve the ability of the system to perform its intended 
function even during periods when instrument channels may be out of service 
because of maintenance. When necessary, one channel may be made inoperable 
for brief intervals to conduct required surveillance. 

The reactor protection system is made up of two independent trip systems. 
There are usually four channels to monitor each parameter with two channels in each 
trip system. The outputs of the channeJs in a trip system are combined in a logic 
so that either channel will trip that trip system. The tripping of both trip 
systems will produce a reactor scram. The APRM system is divided into four APRM 
channels and four 2-0ut-Of-4 Voter channels. Each APRM channel provides inputs to 
each of the four voter channels. The four voter channels are divided into two 
groups of two each, with each group of two providing inputs to one RPS trip system. 
The system is designed to allow one APRM channel, but no voter channels, to be 
bypassed. 

The system meets the intent of IEEE-279 for nuclear power plant protection 
systems. Surveillance intervals are determined in accordance witn the Surveillance 
Frequency Control Program and maintenance outage times have been determined 1n 
accordance with NEDC-30851P-A, "Technical Specification Improvement Analyses for BWR 
Reactor Protection System" and NEDC-32410.P-A, "Nuclear Measurement Analysis and 
Control Power Range Neutron Monitor (NUMAC PRNM) Retrofit Plus Option III Stability 
irip Function." The bases for· the trip settings of the RPS are discussed in the 
bases for Specification 2.2.1. 

A successful test of the required contact(s) Of a channel relay may be 
performed by the verification of the change of state of a single contact of the 
relay. This clarifies what is an acceptable CHANNEL FUNCTIONAL TEST of a relay. This 
is acceptable because all of the other required contacts of the relay are verified 
by other Technical Specification and non-Technical Specifications tests as 
determined by the Surveillance Frequency Control Program. 

The APRM Functions include five Functions accomplished by the four APRM 
channels (Functions 2.a, 2.b, 2.c, 2.d, and 2.f) and one accomp1ished by the four 
2-0ut-Of-4 Voter channels (Function 2.e). Two of the five Functions accomplished 
by the APRM channels are based on neutron flux only (Functions 2.a and 2.c), one 
Function is based on neutron flux and recirculation drive flow (Function 2.b) and 
one is based on equipment status (Function 2.d). The fifth Function accomplished 
by the APRM channels is the Osci1lat1on Power Range Monitor (OPRM) Upscole trip 
Function 2. f, which is based on -detecting osci 11 atory characteristics in the 
neutron flux. The OPRM Upscale Function is also -0ependent on average neutron flux 
(Simulated Thermal Power) and recirculation drive flow, which are used to 
automatically enable the output trip. 

The Two~Out-Of-Four Logic Module includes 2.out-Of-4 Voter hardware and the 
APRM Interface hardware. The 2.out-Of-4 Voter Function 2.e votes APRM Functions 2.a, 
2.b, 2.c, and 2.d independently of Function 2.f. This voting is accomplished by the 
2-0ut-Of-4 Voter hardware in the Two-Out-Of-Four Logic Module. The voter includes 
separate outputs to RPS for the two independently voted sets of Functions, each of 
which is redundant (four total outputs). The analysis in Reference 2 took credit for 
this redundancy in the justification of the 12-hour allowed out-of-service time for 
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3/4.3 INSJRUMENJ~lION 

3/4.3.l R~ACTOR PROTECTION SYSTEM INSIRUMENIAJION (continued) 

Action b, so the voter Function 2,e must be declared ino~erable if any cf its 
functionality is inoperable. The voter Function 2..~ does not ne.ed to be declared 
inoperable due- to any f~i~ure affecting Dnly the APRM Interface hardware portton of 
the Two-Out-Of-Four Logic Module. 

Three of the four APRM channels and al 1 four of the voter channels are 
raqlli red to 15,e OPERABLE to ensur~. that no single fa~ 11.1re wi 11 preclude a scram on a 
va1id s~gna1. To provide adequate coverage of the entire cvre, consistent with the 
design .bases for the APRM Functions 2.a, 2 .. t>, and 2.c, at least 20 LPRM inp.uts, with 
at least three LPRM inPtJtlii from each of the four ax1al 1evelS at which the lPRMs are 
located, must be ope-rabl e for each APRM thanne1. In actditi Ol"l, no more than g. LPRMs 
may be bypassed betwaeri APRM ca1ibrattons. (weekly ~ain adjustments). For "the OPRM 
Upsq1e Function 2.f, LPRMs are assigned to "cel15' of 3 or 4 oetactors. A minimum 
of 23- tens ( Refer,ence 9), each with a mi nHnum of 2 OPERABLE LPRMs, must 't;e OPERABLE 
for each APRM channel for the OPRM Upscale Function 2.f to be QPERAB-LE in that 
channel. LPRM gain settings are determined from the , ocal flux profi1 es measured by 
the TIP system. This estab1ishes the relative local flux profile for appropriate 
repr€sentative input to the APRM SystBm. Th€ 2DOO EFPH frequency i~ h~sed on 
op6'rating experience with LPRM seniitivity changes. 

References 4, 5 and 6 descri.be three algorithms for detecting thermal, 
hydraulic instabilitt re1ated neutron flux oscillations: the period based detection 
algorithm, ths amplitude based algorithm, and the growth rate al§orithm. All thre~ 
are implemented in the OPRM JJpscal e Function_, :b•ut the safety analysis takes credH 
only for the period based det~ction algorithm. The remaining algorithms ~rov~d~ 
cLeferrsQ in depth and additional protection against unanticipated osctllat4Gns. QPRM 
Upscale F1:1nction OPERABILITY for Technical Specification purposes is based only on 
the period ba$ed detection algor1thm. 

An OPRM l),pscale trip is issued from an APRM channel when the period based 
detection al gorhhm 1n that channel -0etects osc111 a-tory change$ in the neutrqn· flux, 
1ndfcated by the combineti signals of t~e LPRM detectors in any cell, with period 
confirmatHins anti relative cell amplitude ,exceeding specified s~tpoints. One or mQre 
cells in a channel exceeding the trip conditions wn1 result in a: .channel trip·. An 
OPRM Upscale trip is als..0 issued from: the channel if either the growth rate w 
amplitude oasect al9orjthms detect growing oscillatory chQnges in the neutron flux for 
one or more ce) Ts- 111 tl'rat chantiel. , 

The OPRM Upscale Ftff\Cti on is reqrl!i rad to be GWERABLE wh,en the pl ant is at 
~ 25% RAHD THERMAL POW'ER. The 25% RATED THERMAL POWER level is selected. to prov1de 
margin in ~he unl tk~l y event that a reactor power increase transient occ:ur:ri ng While 
the pl ant , s operating b'el ow 2~. 5% RATED THERMAL POWE-R causes a powe-r 1 ncrease to or 
be-yond the 29'. 5% RATED THERMAl POWER OPRM Upsc_al e trfp auto-enable point withQu:t 
operator action. This OPERABILITY requ'irernent assureg thqt the OPRM Upscale· tr,p 
autorn&tic-enJble function will be OPERABLE when requ1red, 

Act1 ons a, b alld c define the Action( s} r@qu1 red when RPS chann-el s are 
dis~ov~re~ to be inoperable. For those Acbons, saparate entry condition 1~ allowed 
far each 1~operable RPS channel. Separate entry means that the a17oWao1e time 
clodz{s) for Actions a, b or c st.art upon discovery of iMperabtlity for that 
specffic channel. Restoration of an inoperable RPS chijnnel satisfies qnly the 
action statements for th-at parti cu1ar chan~r. Action ~t~tement( s) f9r rema:i ni ng 
iriOi)erable channe1 {s) mu&t be met according to thi:nr or1grnal entry time. 

A Note has been prov1ded to modify the Actions when Functional Unit 2.b and 
2.G. channels 9re ,inaperabh due to failure ,of SR 4.3.1.1 and gain adjustments are 
necessary. The Note allowg. entry 1nto assqciated ActH:ms to be delayed for up to 
2 hours H the APRM 1 s i ndi catin'9 a lower power value than tM cal cul at_ed p,ower 
(i.e., the gain actjustm~nt facter (GAr) B hi~h Cnon-co..nservative,). "rhe MF for 
any c.harru~l ;s define-d as the power value determined by the heat baJance divided 
b)( the APRM rsa-Oing for ttlat channel. Upon cornpletian of the 9ain ctdjustment,,. or 
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3/4.3 INSTRUMENTATION 

3/4,3,1 REACTOR PROTECTION SYSTEM INSTRUMENTATION Ccont1nued) 

expiration of the allowed time, the channel must be returned to OPERABLE status 
or the applicable Act1ons taken. This Note is based on the time required to 
perform gain adjustments on multiple channels. 

Because of the diversity of sensors availab1e to provide trip signals and the 
redundancy of the RPS design, an allowable out of service time of 12 hours has been 
shown to be acceptable (NEDC-30851P-A and NEDC-32410P-A) to permit restoration of any 
inoperable channel to OPERABLE status. However, this out of service time is only 
acceptable provided that the associated Function's (identified as a uFunctional Unit" 
in Table 3.3.1-1) 1noperable channel is in one trip system and the Function still 
mainta1ns RPS trip capability. Alternatively, an allowable out-of-service time can be 
determined in accordance with the Risk Informed Completion Time Program. 

The requirements of Action a are intended to ensure that appropriate actions 
are taken if multiple, inoperable, untripped channels within the same trip system for 
the same Function result in the Function not maintaining RPS trip capability. A 
Function is considered to be maintaining RPS trip capability when suffic1ent channels 
are OPERABLE or in trip (or the associated trip system is in trip), such that both 
trip systems will generate a trip signal from the given Funct1on on a valid signal. 
For the typical Function with one-out-of-two taken tw1ce logic, including the IRM 
Functions and APRM Function 2.e (trip capability associated with APRM Functions 2.a, 
2.b, 2.c, 2.d, and 2,f are discussed below), this would require both trip systems to 
have one channel OPERABLE or in trip (or the associated trip system in trip). 

For Function 5 (Main Steam Isolat1on Valve--Closure), this would require both 
trip systems to have each channel associated with the MSIVs in three main steam lines 
(not necessarily the same main steam l1nes for both trip systems) OPERABLE or in trip 
(or the associated trip system in trip). 

For Function 9 (Turbine Stop Valve-Closure), this would require both trip 
systems to have three channels, each OPERABLE or 1n trip (or the associated trip 
system in trip). 

The completion time to satisfy the requirements of Action a is intended to 
allow the operator time to evaluate and repair any discovered inoperabilities. The 1 
hour Completion Time is acceptable because it minimizes risk while allowing time for 
restoration or tripping of channels. Alternatively, the completion time can be 
determined in accordance with the Risk Informed Completion Time Program. 

With trip capability maintained, i.e., Action a satisfied, Actions band c as 
applicable must still be satisfied. If the inoperable channel cannot be restored to 
OPERABLE status within the allowable out of service time, Action b requires that the 
channel or the associated trip system must be placed in the tripped condition. 
Placing the inoperable channel in trip (or the associated trip system in trip) would 
conservatively compensate for the inoperability, restore capability to accommodate a 
single failure, and allow operation to continue. 

As noted, placing the trip syst~m in trip is not applicable to satisfy Action 
b for APRM functions 2.a, 2.b, 2.c, 2.d, or 2.f. Inoperability of one required APRM 
channel affects both trip systems. For that condition, the Action b requirements can 
only be satisfied by placing the inoperable APRM channel in trip. Restoring 
OPERABILITY or placing the inoperable APRM channel in tr1p are the only actions that 
will restore capability to accommodate a single APRM channel failure. Inoperability 
of more than one required APRM channel of the same trip function results in loss of 
trip capability and the requirement to satisfy Action a. 

LIMERICK - UN1T 1 B 3/4 3-lb Amendment No. 14i,177, 
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3/4.3 INSTRUMENTATION 

3/4.3,1 REACTOR P80TECTION SYSTEM INSJRUM~~TATION (continued) 

The requ1rements of Act1on c must be satisfied when, for any one or more Functions, -0t least one required channel is inoperable in each trip system. In this condition, provided at least one channel per trip system is OPERABLE, normally the RPS still maintains trip capability for that Funct1on, but cannot accommodate a single failure in either trip system (see additional bases d1scussion above related to loss of trip capability and the requirements of Action a, and special cases for Functions 2.a, 2.b, 2.c, 2.d, 2.f, 5 and 9). 

The requirements of Act1on c lim1t the time the RPS scram logic, for any Functfon, would not accommodate s1ngle failure in both tip systems (e.g., one-outof-one and one-out-of-one arrangement for a typical four channel Function). The reduced reliability of this logic arrangement was not evaluated in NEDC-30851PAA for the 12 hour Completion Time. W1th1n the 6 hour allowance, the assoc1ated Function must have all required channels OPERABLE or in trip (or any comb1nation) in one trip 
~ystem. 

Completing the actions required by Action c restores RPS to a reliability level equivalent to that evaluated in NEDC-30851P-A, which justified a 12 hour allowable out of service time as allowed by Action b. To satisfy the requirements of Action c, the trip system 1n the more degraded state should be placed in trip or, alternatively, all the inoperable channels in that tr1p system should be placed in tr1p (e.g., a trip system with two inoperable channels could be in a more degraded state than a trip system with four inoperable channels if the two inoperable channels are in the same Function while the four inoperable channels are all in different Functions). The decis1on of which tr1p system is in the more degraded state should ( be based on prudent judgment and take into account current plant cond1tions (i.e., what OPERATIONAL CONDITION the plant is in). If th1s act1on would result in a scram •...../ or RPT, it 1s permissible to place the other trip system or its inoperable channels in trip. 

The 6 hour allowable out of service time is judged acceptable based on the remain1ng capability to trip, the diversity of the sensors available to provide the trip signals, the low probability of extensive numbers of inoperabilities affecting all diverse Functions, and the low probability of an event requiring the initiat1on of a scram. 

As noted, Action c is not applicable for APRM Functions 2.a, 2.b, 2.c, 2.d, or 2.f. Inoperabil 1ty of an APRM channel affects both trip systems and is not associated w1th a specifie tr1p system as are the APRM 2-0ut-Of-4 voter and other non-APRM channels for which Action c app11es. For an inoperable A~RM channel, the requirements of Act1on b can only be satisfied by tripping the in.operable APRM channel. Restor1ng OPERABILITY or placing the inoperable APRM channel in trip are the only actions that will restore capability to accommodate a single APRM channel fa1lure. 

If it is not desired to place the channel (or trip system) in trip to satisfy the requirements of Action a, Action b or Action c (e.g.; as in the case where placing the inoperable channel in trip would result in a full scram), Action d requires that the Action defined by Table 3.3.1-1 for the applicable Functton be initiated immediately upon exp1ration Of the allowable out of service time. 

Table 3.3.1-1, Function 2.f, references Action 10, which defines the action required if OPRM Upscale trip capability is not maintained. Action 10b is required to address identified equipment fa1lures. Action 10a is to address common mode vendor/industry identified issues that render all four OPRM channels inoperable at once. For this condition, References 2 and 3 justff1ed use of alternate methods to 

LIMERICK - UNIT 1 B 3/4 3-lc Amendment No. 141, 177, 
Associated with Amendment 233 

----~ -- --- -- --- - - - ------- -- - - ---- --- - --------- -- -- - -- --- --- - ----



3/4.3 INSTRUMENTATION 

3/4,3,1 REACTOR PROTECTION SYSTEM INSTRUMENTATION (continued) 

detect and suppress oscillations for a limited period of time, up to 120 days. The 
alternate methods are procedurally established consistent with the guidelines 
identified in Reference 7 requiring manual operator action to scram the plant if 
certain predefined events occur. The 12-hour allowed completion time to implement 
the a1ternate methods is based on engineering judgment to allow orderly transition 
to the alternate methods while limiting the period of time during which no automatic 
or alternate detect and suppress trip capability is formally in place. The 120-day 
period during which use of alternate methods is allowed is intended to be an outside 
limit to allow for the case where design changes or extensive analysis might be 
required to understand or correct some unanticipated characteristic of the 
instability detection algorithms or equipment. The evaluation of the use of 
alternate methods concluded, based on engineering judgment, that the likelihood 
of an instability event that could not be adequately handled by the alternate 
methods during the 120-day period was negligibly small. Plant startup may 
continue while operating within the allowed completion time of Action 10a. The 
primary purpose of this is to allow an orderly completion, without undue impact 
on plant operation, of design and verification activities in the event of a 
required design change to the OPRM Upscale function. This exception is not 
intended as an alternative to restoring inoperable equipment to OPERABLE status 
in a timely manner. 

Action 10a is not intended and was not evaluated as a routine alternative 
to returning failed or inoperable equipment to OPERABLE status. Correction of 
routine equipment failure or inoperability is expected to be accomplished within 
the completion times allowed for LCD 3.3.1 Action a or Action b, as applicable. 
Action 10b applies when routine equipment OPERABILITY cannot be restored within 
the allowed completion times of LCD 3.3.1 Actions a orb, or if a common mode 
OPRM defic1ency cannot be corrected and OPERABILITY of the OPRM Upscale Function 
restored with1n the 120-day allowed completion time of Action 10a. 

The OPRM Upscale trip output shall be automatically enabled (not-bypassed) 
when APRM S1mulated Thermal Power is~ 29.5% and recirculation drive flow is< 60% 
as indicated by APRM measured recirculation drive flow. NOTE: 60% recirculation 
drive flow is the recirculation drive flow that corresponds to 60% of rated core 
flow. This is the operating region where actual thermal-hydraulic instability 
and related neutron flux oscillations may occur. As noted in Table 4.3.1.1-1, 
Note c, CHANNEL CALIBRATION for the OPRM Upscale trip Function 2.f includes 
confirming that the auto-enable (not-bypassed) setpoints are correct. Other 
surveillances ensure that the APRM Simulated Thermal Power properly correlates 
with THERMAL POWER (Table 4.3.1.1-1, Noted) and that recirculation drive flow 
properly correlates with core flow (Table 4.3.1.1-1, Note g). 

If any OPRM Upscale trip auto-enable setpoint is exceeded and the OPRM 
Upscale trip is not enabled, i.e., the OPRM Upscale trip is bypassed ~hen APRM 
Simulated Thermal Power is~ 29.5% and recirctiTation drive flow is< 60%, then 
the affected channel is considered inoperable for the OPRM Upscale Function. 
Alternatively, the OPRM Upscale trip auto-enable setpoint(s) may be adjusted to 
place the channel in the enabled condition (not-bypassed). If the OPRM Upscale 
trip is placed in the enabled condition, the surveillance requirement is met and 
the channel is considered OPERABLE. 

LIMERICK - UNIT 1 B 3/4 3-ld Amendment No. l+l-, 
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3/4,3 INSTRUMENTATION 

3/4,3.l REACTOR PROTECTION SYSTEM INSTRUMENTATION (continued) 

As noted in Table 4.3.1.1-1, Note g, CHANNEL CALIBRATION for the APRM 
Simulated Thermal Power - Upscale Function 2.b and the OPRM Upscale Function 2.f, 
includes the recirculation drive flow input function. The APRM Simulated Thermal 
Power - Upscale Function and the OPRM Upscale Function both require a valid <lrive 
flow signal. The APRM Simulated Thermal Power - Upscale Function uses drive flow 
to vary the trip setpoint. The OPRM Upscale Function uses drive flow to 
automatically enable or bypass the OPRM Upscale trip output to RPS. A CHANNEL 
CALIBRATION of the APRM recirculation drive flow input function requires both 
calibrating the drive flow transmitters and establishing a valid drive flow/ 
core flow relationship. The drive flow/ core flow relationship is estaolished 
once per refuel cycle, while operating within 10% of rated core flow and within 
10% of RATED THERMAL POWER. Plant operational experience has shown that this 
flow correlation methodology is consistent with the guidance and intent in 
Reference 8. Changes throughout the cycle in the drive flow/ core flow 
relationship due to the changing thermal hydraulic operating conditions of the 
core are accounted for in the margins included in the bases or analyses used to 
establish the setpoints for the APRM Simulated Thermal Power - Upscale Function 
and the OPRM Upscale Function. 

For the Simulated Thermal Power - Upscale Function {Function 2.b), the CHANNEL 
CALIBRATIO~ surveillance requirement is modified by two Notes. The first Note requi·res 
evaluation of channel performance for the condition where the as-found setting for the 
channel setpoint is outside its as-found tolerance but conservative with respect to the Allowable Value. Evaluation of channel performance will verify that the channel will 
continue to behave in accordance with safety analysis assumptions and the channel 
performance assumptions in the setpoint methodology. The purpose of the assessment is to 
ensure confidence in the channel performance prior to returning the channel to service. 
F-0r channels determined to be OPERABLE but degraded, after .returning the channel to 
service the performance of these channels will be evaluated under the plant Corrective 
Action Program. Entry into the Corrective Action Program will ensure required review and 
documentation of the condition. The second Note requires that the as-left setting for 
the channel be within the as-left tolerance of the Trip Setpoint. The 3s-left and as
found tolerances, as applicable, will be applied to the surveillance procedure setpoint. 
This will ensure that sufficient margin to the Safety Limit and/or Analytical Limit is 
maintained. If the as-left channel setting cannot be returned to a setting within the 
as-left tolerance of the Trip Setpoint, then the channel shall be declared inoperable. 
The as-left tolerance for this function is calculated using the square-root-sum,of
squares of the reference accuracy and the measurement and test equipment error (including 
readability). The as-found tolerance for this function is calculated using the square
root-sum-of-squares of the reference accuracy, instrument drift, and the measurement and 
test equipment error (including readability). 

To ensure that the APRMs are accurately indicating the true core average power, 
the APRMs are adjusted to the reactor power calculated from a heat balance if the heat balance calculated reactor power exceeds the APRM channel output by more than 2% 
RTP. 

fhis Surveillance does not preclude making APRM channel adjustments, if 
desired, when the heat balanee calculated reactor power is less thaq the APRM channel output. TO provide close agreement between the APRM indicated power and to preserve 
operating margin, the APRM channels are normally adjusted to within+/- 21 of the 
heat balance calculated reactor power. Howevert this agreement is not required for 
OPERABILITY when APRM output indicates a higher reactor power than the heat balance 
calculated reactor power. 
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3/4,3 INSTRUMENTATION 

3/4,3,l REACTOR PROTECTION SYSTEM JNSTRUMENTATION (continued) 

As noted in Table 3.3.1-2, Note"*", the redundant outputs from the 2-0ut
Of-4 Voter channel are considered part of the same channel, but the OPRM and 
APRM outputs are considered to be separate channels, so N = 8 to determine the 
int€rva1 between tests for application of Specification 4.3.1.3 (REACTOR 
PROTECTION SYSTEM RESPONSE TIME). The note further requires that testing of 
OPRM and APRM outputs shall be alternated. 

Each test of an OPRM or APRM output tests each of the redundant outputs 
from the 2-0ut-Of-4 Voter channel for that function, and each of the 
corresponding relays in the RPS. Consequently, each of the RPS relays is tested 
every fourth cycle. This testing frequency is twice the frequency justified by 
References 2 and 3. 

Automatic reactor trip upon receipt of a high-high radiation signal from 
the Main Steam Line Radiation Monitoring System was removed as the result of 
an ana1ysis performed by General Electric in NED0-31400A. The NRC approved the 
results of this analysis as documented in the SER (letter to George J. Beck, BWR 
Owner's Group from A.C. Thadani, NRC, dated May 15, 1991). 

The measurement of response time at the frequencies specified in the 
Surveillance Frequency Control Program provides assurance that the protective 
functions associated with each channel are completed within the time limit assumed 
in the safety analyses. No credit was taken for those channels with response times 
indicated as not applicable except for the APRM Simulated Thermal Power - Upscale 
and Neutron Flux - Upscale trip functions and the OPRM Upscale trip function (Table 
3.3.1-2, Items 2.b, 2.c, and 2.f). Response time may be demonstrated by any series 
of sequential, overlapping or total channel test measurement, provided such tests 
demonstrate the total channel response time as defined. Sensor response time 
verification may be demonstrated by either (1) inplace, onsite or offsite test 
measurements, or (2) utilizing replacement sensors with certified response times. 
Response time testing for the sensors as noted in Table 3.3.1-2 is not required 
based on the analysis in NED0-32291-A. Response time testing for the remaining 
channel components is required as noted. For the digital electronic portions of the 
APRM functions, performance characteristics that determine response time are checked 
by a combination of automatic self-test, calibration activities, and response time 
tests of the 2-0ut-Of-4 Voter (Table 3.3.1-2, Item 2.e). 
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INSTRUMENTATION 
BASES 

3/4.3,2 ISOLATLON ACTUATION INSTRUMENTATION 
This specification ensures the effectiveness of the i~5trumentation used to 

mitigate the consequences +t 9CCidents by prescribing the OPtRABlLITY trip setpoints 
and resDonse times for 7$G ation of the reactor systems, When Decessary, one channel 
may be 1noperable for br1e intervals to conduct required surve11·1ance. 

Surveillan_ce intervals are determined in accordance with the Surveillance 
Fre~u~ncy Coot001 Program and maittenance ov,tag~ times h-0ve oeen.determined in 
ace rctance wi N DC-30!:l51P, 5u p ement 2, ' chni c I p ci f1 cat, on Im rovement 
Ana ysis for~ R Ynstrum~ntat10R QJIITTlQn to R $ and fee~ !nstrumen~Qt1og" as agproved 

~
Y the NRC and dQcumente 1n the NKC sai~!Y valuation Re9ort lSF, J tletter t D.N. race rom c.E Rossi da ed J nu9ry 6, 9 ad NEDC-316 7P-A, ' chn1cal 
pec1ffcation lmpr~vem~nt AnaYys1s for ~so~atiQD Actuation Insfrumentation,E" as 

approved by the NR an documented int e NRc $tR tletter to S.D. Floyd from C .. 
Ross, datea June 1 , 1 90). 

A su.ccessful test of the fequired contaptCs) of a channel relay may be 
performed oy the verificatiQn o the change Q state ot a ~in~le cfntact of the 
telay. This clprif1es wbtt 1s an acceptab1e_CHANNcL FUNCTI NA TES of a relay~ This 
1s acceptable Qecause al of the other relu1reo ciniact$ Q t ere ay are veriried 
by other Techn1~a1 Spec1 jcation and non- echn1ca Spec1f1cations tests as 
determined by the Survei lance Frequency antral rogram. 

Automatic closure of the MSI?s upon receipt of a high-high radiation 
signal from the Main Steam Line Ra iation ~o~itOrin

9 
Systeffi was remo

5
ed as the result 

ot ao analysis perflrmed by Genera Electric 1n NED -31400A. The NR aoproved the 
results of this ana ys1s as do~umented in the SER C etter to George . 8eck, BWR 
owner's Group tram .c. Thadan1, NRC, dated May 15, 1991). 

Some of the trip settings may have tolerances exo/licitly stated where both the 
hi h ~nd low values are critical and may ha ea sub~t ntia effe t n safet . The 
seipo1nts of other instrumeQtation, where on1y the hig or iow end o~ t~e settiDg 
have a direct bearing on satety, are established at a evel away from t e normal 
operating range to prevent 1naavertent actuation of the systems involve . 

Except for the MSIVs, the safety analysis does not address individual sensor 
response times or the response times Of the logic SY.Stems to which the sensors 
are connected. For D.C. operated valves, a 3 secona dslay is assumed before the 
valve starts to move. For A.C. operated valves, it is assumed that the A.C. 
oower_supply is lost and is restored by startup of the emer,ency diesel generators. In th1s event, a time of 13 second~ is assumed Before the v Ive starts to move. In 
addition o t e pipe break, the f 1lure of the .C operat valve 1s ass med; thus 
th~ s1gnat de~ay fsensor response~ 1sdconcurrfnt w+th the I -second dieseY startup 
ao the 3 secona oad center logd1ng el 9y. The safety ana ys1s consJders an 
al owable inventory loss in eac case which in turn determines the valye speed in 
conj~nction with the 13-second elay. It follo~s that checking the valve speeds and 
the 13-s~coo<l time tor emergency power establishment wi 11 estaol1sh the response time 
for the 1solat1on functions. 

D 
R[_s_ponse time testing for sensors are not reQui red based on the analys1 s in 

NE O 32 ~1-A. Respon~e time testing ot the remaining channel components ,s 
require as noted 1n Table 3.3.2-3. 

Operation witfi a trip set less conservative than its Trip Setfoint but 
r,1ithin its ~pe.cified Allowable Vplur;> js ac~eptable on the basi!:i tha the difference 
between eac TrJD setooint and the Al lowabl~ Value 1s an allowance fr instrument 
drifts eci ica1·1 a1·1ocated for each trip in the af ty an I 'Se$. rimary 
contain~ent isolatir valv~s that are actuated by th~ 1solatfo~ s1gna s specified in 
TechnicQl Specifica 10n Table 3.3.2-1 are identified 1n Technical Requirements 
Manual Table 3.6.3-. 

The openinf of a containment isolat1on valve that was locked or sealed closed to 
satisfy Tecnn,ca S~ecitic9t1oD 3.3.2 ActiGn statemfnts, ma~ be reopened on an 
1nterm1ttent ba s nder om1 is rat1ve control . These co trols cbnsi$t of 
stat1ooing,a de~1ca ed in~1v1~uat at the controls of the va veL_who is in contiDuous 
co!Tl!]lunicat,on with the controY room. ln this.way, the oenetr9Lion can be rapidly 
1solated when a need for primary containment isolation \s indicated. 
3/4,3,3 EMERGENCY CORE COOLING SYSTEM ACTUATION INSTRUMENTATION 

The emergency core cooling system actuation jnstrJ.J?:entatton is provided 
to 1nitiate action~ to mitigate the consegu~nces of acc1, ents th9t are beyond 
thi_abill1Y of the operator to contrQI. ThJs specificat on provides the 
OP RABIL TY reqyirern~ntst trip setpo1~ts Bnd re~ponse times that wi 11 ensure 
~f ectiveness ot the sys ems to provioe the desiqn protection. Although the 
instruments are l1~ted OY system, in some cases the same instrument may be used 
to send the actuation signal to more than one system at the same time. 
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INSTRUMENTATION 
BASES 

3/4.3.3 EMERGENCY CORE COOLIN~ ACTUATION INSTRUMENTATION (Continued) 

Surveillance intervals are determined in accordance with the Surveillance 
Frequency Control Program and maintenance outage times have been determined in 
accordance with NEOC-30936P, Parts 1 and 2~ "Technical Specification Improvement 
Methodology (with Demonstration for BWR ECL.S Actuation Instrumentation)," as 
approved by the NRC and documented in the SER (letter to D. N. Grace from A. C. 
Thadani dated December 9i 1988 (Part 1) and letter to D. N. Grace from C. E. 
Rossi dated December 9, 988 (Part 2)). 

A successful test of the required contact(s) of a channel relay rnay be 
performed by th€ verification of the change of state of a single contact of the 
relay. This clarifies wh 9t is an acceptable CHANNEL FUNCTIONAL TEST of a relay. This 
is acceptable because all of the other required contacts of the relay are verified 
by other Technical Specification and non-Technical Specifications tests as 
determined by the Surveillance Frequency Control Program. 

Successful operation of the required safety functions of the Emergency Core 
Cooling Systems (ECCS) is dependent upon the availability of adequate power for 
energizing various components such as pump motors, motor operated valves, and the 
associated control components. If the loss of power instrumentation detects that 
voltage levels are too low, the buses are disconnected from the offsite power 
sources and connected to the onsite diesel generator (DG) power sources. The loss 
of power relays in each channel have sufficient overlapping detection 
charact~ristics and functionality to permit operation subJect to the conditions in 
Action Statement 37. Bases 3/4.8.1, 3/4.8.2, and 3/4.8.3 provide discussion 
regarding parametric bounds for determining operability of the offsite sources. 
Those Bases assume that the loss of power relays are operable. With an inoperable 
127Z-11XOX relay the grid voltage is monitored to 230kV (for the 101 Safeguard 
Bus Source) or 525kV (for the 201 Safeguard Bus Source) to increase the margin for 
the operation of the 127Z-11XOX relay. 

Operation with a trip set less conservative than its Trip Setpoint but 
within its specified Allowable Value is acceptable on the basis that the 
difference between each Trip Setpoint and the Allowable Value is an allowance for 
instrument drift specifically allocated for each trip in the safety analyses. 

3/4.3,3,A REACTQR PRtSSURE VESSEL CRPV) WATER INVENTORY CONTROL CWIC) INSTRUMENTATION 
The RPV contains penetrations below the top of the active fuel (TAF) that 

have the potential to drain the reactor coolant inventory to below the TAF. If 
the water level should drop below the TAF, the ability to remove decay heat is 
reduced, which could lead to elevated cladding temperatures and clad ~erforation. 
Safety Limit 2.1.4 reguires the RPV water level to be above the tvp of the active 
irradiated fuel at all times to prevent such elevated cladding temperatures. 

Technical Specifications are re~uired by 10 CFR 50.36 to include limiting 
safety system settings (LSSS) for variables that have significant safety 
functions. LSSS are defined by the regulation as "Where a LSSS is specified for a 
variable on which a safety limit has been placed, the setting must be chosen so 
that automatic protective actions will correct the abnormal situation before a 
Safety Limit (SL) is exceeded." The Analytical Limit is the limit of the process 
variable at which a safety action is initiated to ensure that a SL is not 
exceeded. Any automatic protection action that occurs on reaching the Analytical 
Limit therefore ensures that the SL is not exceeded. However, 1n practice, the 
actual settings for automatic protection channels must be chosen to be more 
conservative Lhan the Analytical Limit to account for instrument loop 
uncertainties related to the setting at which the automatic protective action 
would actually occur. The actual settings for the automatic isolation channels 
are the same as those established for the same functions in OPERATIONAL CONDITIONS 
1, 2, and 3 in Table 3.3.2-2, "ISOLATION ACTUATION INSTRUMENTATION SETPOINTS." 

With the unit in OPERATIONAL CONDITION 4 or 5, RPV water inventory control 
is not required to mitigate any events or accidents evaluated in the safety 
analyses. RPV water inventory control is required in OPERATIONAL CONDITIONS 4 and 
5 to protect Safety Limit 2.1.4 and the fuel cladding barrier to prevent the 
release of radioactive material should a draining event occur. Under the 
definition of DRAIN TIME~ some penetration flow paths may be excluded from the 
DRAIN TIME calculation ir they will be isolated by valves that will close 
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3/4.3.3.A RPV WATER INVENTORY CONTROl CWIC) INSTRUMENTATION (Continued) 

.;l.utomatica1ly Without offs'ite power prior to the RPV water level being equal to 
the TAF when actuated by RPV ~ater lavel iso1ation instrumentation. 

1he p,,urpose of the RPV Water Inventory Control fnstrumentation is to 
support the raquireme.nts of LC-0 3.5.2 .• "Reactor Pre,5sure 'v'eViel {RPVJ Water 
Inventory Control (WIC)," and the definttion ,of DRA!N TIME. There are functi@s 
that support automati~ iS-Olat4on of Residual H@at Remcva1 (RHR) su0system and 
Reactor Water Cleanup (RWCU) system penetration flow path(s) on low RPV water 
lev~l. 

A doub1e,ended guillotine breal< of the ~e~c:tor Coolant Sys.tern (RCS) 1s not 
considered in OPERATIONAL CONDITIONS 4 and 5 due to the r@ducsd RCS pressure, 
reduced pipin,g stresses, and ductile piping systems. lnstead, an event is 
conside.rect in which an foitiating event allows ,draining of the RPV water inventory 
through a ,single penetration f1ow path with the highest flow rat~ or the sum Gt 
the drain rcates thnlugh multiple penetration flow paths suscepti bi e to a c.ommon 
mode failur.e. It is assumed, based on engin@.ering jud,gment, that while in 
OPERATIONAL CONOITIO'MS 4 atld 5., Orte low presst.lr€ ECGS inject, on/spray !':Ubsystern 
can be manually initiated to matntain adequate r~actar vessel water level, 

As disc1.1s$ed in R~ferenc:es 1, 2, 3, 4, and 5, operating e;,c:.perien.ce has 
showti RPV water invento.ry to be !:>ignifi cant to i::ivbl i c health and safety. 
Therefore, RPV Water Inventory Control satisfies Criterion 4 of 10 cm 
50.36Cc)(i)Cii). 

Perm1ssive and interlock setpoints are generally considered as nominal 
values without .regard to measurement accuracy. 

fhe specific Applicable Safety Analyses, LCD, and Applicability discussions 
are lis"bed be-low on a Fur.ctton-by-Fuhat1on basis. 
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INSTRUMENTATION 

BASES 

3/4.3,3.A RPY WATER INVENTORY CO~TROL CWIC) INSTRUMENTATION (Continued) 

RHR System Isolation - Reactor Vessel Water Level Low - Level 3 

The definition of DRAIN TIME allows crediting the closing of penetration 
flow paths that are capable of being isolated by valves that will close 
automatically without offsite power prior to the RPV water level being equal to 
the TAF when actuated by RPV water level isolation instrumentation. The Reactor 
Vessel Water Level Low - Level 3 Function associated with RHR System isolation may 
be credited for automatic isolation of penetration flow paths associated with the 
RHR System. 

Reactor Vessel Water Level Low - Level 3 signals are initiated from four 
level transmitters that sense the difference between the pressure due to a 
constant column of water (reference leg) and the pressure due to the actual water 
level (variable leg) in the vessel. While four channels (two channels per trip 
system) of the Reactor Vesse1 Water Level Low - Level 3 Function are available, 
only two channels (all in the same trip system) are required to be OPERABLE. 

The Reactor Vessel Water Level Low - Leve] 3 Allowable Value was chosen to 
be the same as the Primary Containment Isolation Instrumentation Reactor Vessel 
Water Level Low - Level 3 Allowable Value (Table 3.3.2-2), since the capability to 
cool the fuel may be threatened. 

The Reactor Vessel Water Level Low - Lavel 3 Function is only required to 
be OPERABLE when automatic isolation of the associated penetration flow path is 
credited in calculating DRAIN TIME. This Function isolates the Group 2 valves. 

Reactor Wqter Cleao~D <RWCUl System Isolation - Reactor Vessel W9ter Level -
Low. Low - Level 2 

The definition of DRAIN TIME allows crediting the closing of penetration 
flow paths that are capable of being isolated by valves that will close 
automatically without offsite power prior to the RPV water level being equal to 
the TAF when actuated by RPV water level isolation instrumentation. The Reactor 
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3/4.3.,.3,A RPV WATER INVENTORY CO!ilROL (WIC} JNSTRUMENTATIQN (Continued) 

Vessel Water Level c., Low. Low # Leve1 2 Function assaci ated with RWCU System 
iso1ation may be credited for automatic isolation of penetration flow paths 
associated wHh the 'RWCU System. Reai::tor Vessel Water Le'lel - Low, Low - Leve1 2 
signals are initiated from four level transmitters that sense the difference 
betw~en the pressure due to a ~onstant CDlumn of wa~er {r~ference leg) Qnd the 
pre!?sure due to the actual water level (variQble leg) in th~ v-essel. While four 
channels (two chanhels per trip system) of the React.pr Vessel Water Lev~l • low, 
Low - Leve1 2 function are av~11able, on~y two channels Call in the same trip 
system) are required to be OPERABLf. · 

The Reactor Vesse1 Water level - Low, low - Leve1 2 Al1owable Value was 
Ghosen to be the Same as the PrHnary Containm~nt Isolation Instrumentation Reactor 
Vessel Water leve1 - Low, Low Level 2 Allowable Value (Table 3.3.2-2), since the 
capabil 1ty to coo1 the fuel may be threatl'.:nt1d. 

The Reactor Vassel ~eter Level - Low, Low Level 2 Function is only required 
to be OPERABLE: when automatic i sol ati on Qf the assO'Cl ated pe11etrati on fl ow path is 
credited in calculating DRAIN TIME. This Function isolates the Group 3 valves. 

A successful test of the required contact(s) of a channel relay may be· 
performed b..Y the verification of the change of state of a single contact of the 
r-elay. This c:1.arifies what 'is an acceptab1e ,CHANNEL FUNCTIONAL TEST of a rl!!lay. th1s 
is acceptaDle because all of the other required contacts of U-1€ relay are vel"ified 
by other Technical Specification and non-Technical Spe½ffications tests as 
determined by the Surveillance Frequency Control Program. 

M:tion~ 

A note has been provided to modify the ACTIONs relat~d to RPV Water 
I11vent6ry Contro1 instrumentation chahrJeTs. The ACTIONs for inoperable RPV Water 
inventory Centro l i nstrument.ati on channels prov1 de appropriate compensatory 
measures for each inoperable RPV Water Inventory Contl"ol instrumentation channel. 

ACTION a. direct-staking th~ appropriate ACTION referenced in Table 3.J.3.A-1. 
The iipp1icabTe ACTION referenced in the table, is Function dependent. 

RKR System Shutdown CQ011ng Mode Isolation, Reactor Vessel Water Le~l Low, 
Level 3, and Reactor Water Cleanup System Is.o,ation. Reactor Vess:el Water Level -
LGW, Low - Level Z functions pre applicable when automatic is.olation of the 
as·sociated penetration.flow path is creditect in calculatii:19 DRAIN TIME. If the 
instrumentation is inoperable, ACTION 38 d1rerts ifl1tlediate action to plac.e the 
channel tn trip. With th~ inoperable channel in the trippe·d condition, the remaining 
channel wi1l iso,ate the penetrathin flow path on lc;;w water level. If l:ioth cha17nels 
ara inoperable and placed in•trip, the pen@tration flow path w1l1 b~ isolated. 
Alternatively, ACTION JS require.s the associated penetration flow path{s} to be . 
immediate~y declared incapable of automatic isolation and directs initiatihg action 
t_o talc;_ulate of URAIN TIME. The CcJ.lcuiatfon cannot cre-dH automatic holatiori of th9 
affected penetration flow paths. 
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3/4.3,3.A RPV WATER INVENTORY CONTROL <WIC) INSTRUMENTATION (Continued) 

REFERENCES 

1. Information Notice 84-81, "Inadvertent Reduction in Primary Coolant Inventory in Boiling Water Reactors Dur1ng Shutdown and Startup," November 1984. 
2. Information Notice 86-74, "Reduction of Reactor Coolant Inventory Because of Misalignment of RHR Valves," August 1986. 

3. Generic Letter 92-04, "Resolution of the Issues Related to Reactor Vessel Water Level Instrumentation in BWRs Pursuant to 10 CFR 50.54(f)," August 1992. 

4. NRC Bulletin 93-03, "Resolution of Issues Related to Reactor Vessel Water Level Instrumentation in BWRs," May 1993. 

5. Information Notice 94-52, "Inadvertent Containment Spray and Reactor Vessel Draindown at Millstone l," July 1994. 

3/4.3,4 RECIBCULATION PUMP TRIP ACTUATION INSTRUMENTATION 
The anticipated transient without scram CATWS) recirculation pump trip system provides a means of limiting the consequences of the unlikely occurrence of a failure to scram during an anticipated transient. The response of the plant to this postulated event falls with1n the envelope of study events in General Electric Company Topical Report NED0-10349, dated March 1971, NED0-24222, dated December 1979, and Section 15.8 of the FSAR. 

The end-of-cycle recirculation pump trip (EOC-RPT) system is a supplement to the reactor trip. During turbine trip and generator load rejection events, the EOC-RPT will reduce the likelihood of reactor vessel level decreasing to level 2. Each EOC-RPT system trips both recirculation pumps, reducing coolant flow in order to reduce the void collapse in the core during two of the most limiting pressurization events. The two events for which the EOC-RPT protective feature will function are closure of the turbine stop valves and fast closure of the turbine control valves. 

A fast closure sensor from each of two turbine control valves provides input to the EOC-RPT sy$tem; a fast closure sensor from each of the other two turbine control valves provides input to the second EOC-RPT system. Similarly, a position switch for each of two turbine stop valves provides input to one EOC-RPT system; a position switch from each of the other two stop valves provides input to the other EOC-RPT system. For each EOC-RPT system, the sensor relay contacts are arranged to form a 2-out-of-2 logic for the fast closure of turbine control valves and a 2-out-of-2 logic for the turbine stop valves. The operation of either logic will actuate the EOC-RPT system and trip both recirculation pumps. 
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3/4,3,4 RECIRCULATIOR PUMP IBIP ACIU8JidN LN~IRUMENTATION (Continued) 

Each EOC-RPT system maY be manually bypassed by use of a key~w1tch which ts 
administratively controlled. The maRual bypasses and the automattc Operating 
Bypass at less than 29.5% of RATED THERMAL P-OWER are annunciated in the control 
!"Qom, 

The EOC-RPT system response time is the time assumed in the analysis between 
initiation of va1ve motion and complete suppression of the electric arc, 1.e., 
175 ms. rncluded ,~ this time are: the re~ponse t1me of the sensor, the time 
allotted for breaker arc suppression, -and the response time Oft-he. system logic. 
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3/4.3,4 RECIRCULATION PUMP TRIP ACTUATION INSTRUMENTATION (Continued) 
Surveillance intervals are determined in accprdance with the Surveillance 

Frequency Control Program and maintenance Iuta~e times have been df1 term1ned in 
accordan8e with GENE-770-06-1 "Bases for han es to svrvetllance e't ntervals ang 
Allowed ut-of-Ser~ice Times tor se1ected ost umentation echn1ca pectficatiQns~' a~ 
approved by the NR and documented in the rn (letter to R.D. Binz, V, from C.I:.. Kossi 
doted July 21. 199 l. 

A successful test of the fequi red contact( s) of l'l channel relay may be 
performed by the yerification o the change of state of Q ~inq1f cfntact of the 
relay. This clarities w~at ts an acceptabTe CHANNl:.L FUNCII NA[ !ES of a relay. This 
is accept1ble oecause al of the other reQuired contact~ o the re ay are ver1fied 
by other echnical Spec fjcation and non-Technical Specifications tests as 
determine by the Surveillance Frequency Control Program. 

Operation fith a trip set 1ess conservative tnan its Trip Setfoint but 
~~}?1µen~~ 5~t~ie~ega~~

191~81
se~~6~~ti~n~ct~~ti?i6wiB1~h~a?~~izst~~ af~6wance 

for instrument drift specif1cally allocated for each trip in the safety 
analyses. 

3/4,3.5 REACTOR CORE ISOLATION COOLING SYSTEM ACTUATION INSTRUMENTATION 
The repctor core isolation cooling s[stem actuatio~ instrumentation is 

provided to initiate actions to assure aae uate core ~ooling in the event of 
reactor isolation from its primary heat si k and the lo~~ of feedwater tlow tQ 
the reactor vessel. This ihstrumentation oes not proy1de actuation of any ot 
the emergency core cooling equipment. 

Surveillance intervals are determined in accordance with the Surveillance 
Frequency Control Program 8nd mainte~ance outage times have been specified in accordance 
witH recommendations.made QY GI:. int ejr letter.to the BWR Owner·s.Grouo dated Auqust.l. 
ll:189, SUBJECT: "Clarit1cation of Tee nical Specification changes given 1n ECCS Actuation 
Instrumentation Analysis.' 

A 5,u_ccessful test of the requi r~d contact( 5,) of a channel relay may be 
performed by the verification of the change Qf state of a 

9
inqle cfntact of the 

relay. This clarifies what is an acceptabTe CHANNEL FUNCTI NA[ TES of a relayr This 
is acceptQble because all of the other reauired contacts Q the re ay are veriTied 
by other lechnical Specification and non-Technical Spec1fications tests as 
determined by the Surveillance Frequency Control Program. 

Operation ~ith a trip set less conservative than its Trip Setpoint but 

~
ithin its specitied AllQw~ble falve is ~cceptable on the basi$ that the 
ifference between each Trio Se poiDt an the Allowable Value is an allowance 
or instrument drift specif1cal y alloca ed tor each trip in the safety 

analyses. 
3/4.3.6 CONTROL ROD BLOCK INSTRUMENTATION 

The control rod block functions are provided consistent with the 

~

equirements Q the soe~ifi~ation~ in Section 3/4,1.4. Control Rod Program 
ontrols and SectiQn J/4.2 ower vistribution Limits and $ection 3/4.3 
nstrumentation. loe trip ogJc is arranged so that a trip in any one of the 

inputs will result in a control rod block. 
Surveillanc~ intervals ar~ determined in ac~ordance with the Surveillance 

Fre~uen5~ ~~ntril Pro~am and mainte~nce outage times hav~ been determin7d in accorq]nce 
t6~tr~T ~od ~T5cK rg~t~~m~gialio~:~ca~i~~6r~e~~ib~c~~i

0 ~R m~h8v~~~D~e~~ictyt~sth~rs~~R 
( I etter to D. N, Grace from C. E. Rossi dated ~eptember 2 • 198~). 

A !uccessful test of the fequi red contact( s) of a channel relay may be 
performf by the yerification o the change of state of g ?in~l~ cfntact of the 
telay. Tis clarifies wbat 1s an acceptable.CHANNEL FUNCII NA lES of a relayr_This 
is acceo able because aJ I of the other reuuireo contacts o t ere ay are veriTied 
by other Technical Specification and non-Techni~al Specifications tests as 
determined by the Surveillance Frequency Control Program. 

Operation fith a trip set less conservative than its Trip Setfoint but 
~~t?iµe~~~ 6~f~~e~ega~~

191t~1
Se~36~~ti~n~cf~~ti?~6w~B1~h~a~~~izst~~ ar~6wance 

for instrument drift specit1cally allocated for each trip in the safety 
analyses. 
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INSTRUHENTATION 

BASES 

J/4.3,7 MONITORING INSTRUMENTATION 

3/4.3.7.l RADIATION MONITORING INSTRUMENTATION 

The OPERABILITY of the radiation monitoring instrumentation ensures that: 
(1) the radiation levels are continually measured in the areas served by the 
individual channels, and (2) the alarm or automatic action is initiated when the 
radiation level trip 5etpoint is exceeded, and (3) sufficient information is 
available on selected plant parameters to monitor and assess these variables 
following an accident. This capability is consistent with 1~ CFR Part 50, 
Appendix A, General Design Cr1teria 19, 41, 60, 61, 63, and 64. 

The surveillance interval for the Main Control Room Normal Fresh Air Supply 
Radiation Monitor is det€rmined in accordance with the Surveillance Frequency 
Control Program. 

A successful test of the required contact(s) of a channel relay may be 
performed by the verification of the change of state of a single contact of the 
relay. This clarifies what is an acceptable CHANNEL FUNCTIONAL TEST of a relay. 
This is acceptable because all of the other required contacts of the relay are 
verified by other Technical Specification and non-Technical Specifications tests 
as determined by the Surveillance Frequency Control Program. 

3/4.3,7.2 (Deleted) - INFORMATION FROM THIS SECTION RELOCATED TO THE UFSAR. 

3/4.3.7.3 (Deleted) - INFORMATION FROM THIS SECTION RELOCATED TO THE ODCM. 

3/4.3,7.4 REMOTE SHUTDOWN SYSTEM INSTRUMENTATION AND CONTROLS 

The OPERABILITY of the remote shutdown system instrumentation and controls 
ensures that sufficient capability is available to permit shutdown and maintenance of 
HOT SHUTDOWN of the unit from locations outside of the control room. 1his capability 
is required in the event control room habitability is lost and is consistent with 
General Design Criterion 19 of 10 CFR Part 50, Appendix A. 

3/4.3.7.5 ACCIDENT MONITORING INSTRUMENTATION 

The OPERABILITY of the accident monitoring instrumentation ensures that 
sufficient information is available on selected plant parameters to monitor and 
asses5 important variables following an accident. This capability is consistent with 
the recommendations of Regulatory Guide 1.97, "Instrumentation for Light Water Cooled 
Nuclear Power Plants to Assess Plant Conditions During and Following an Accident," 
December 1975 and NUREG-0737, "Clari fi cation of TMI Action Pl an Requirements," 
November 1980. 

Tab1e 3.3.7.5-1~ Accident Monitoring Instrumentation, Item 2, reguires two 
OPERABLE channels of Keactor Vessel Water Level monitoring from each of two 
overlapping instrumentation loops to ensure monitoring of Reactor Vessel Water Level 
over the range of -350 inches to +60 inches. Each channel is comprised of one 
OPERABLE \✓ 1de Range Level instrument loop (-150 inches to +60 inches) and one OPERABLE 
Fuel Zone Range instrument loop (-350 inches to -100 inches). Both instrument loops, 
Wide Range and Fuel Zone Range, are required by Tech. Spec. 3.3.7.5 to provide 
sufficient overlap to bound the required range as described in UFSAR Section 7.5. 
Action 80 is applicable if the required number of instrument loops per channel (Wide 
Range and Fuel Zone Range) is not maintained. 

LIMERICK - UNIT 1 B 3/4 3-5 Amendment No. 48,:e-J,-7-Q.,-7-s-,W-, 
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IN STRUMtNTATION 

BASES 

3/4.3,7.5 ACCIDENT MON!TOBING INSTRUMENTATION (continued) 

Tahle 3.3.7.5-1, Accident Monitoring In.?trumentation, Item 13, requir.es two 
OPERABLE channels of Neutron F1 ux monitoring ft'om each of tllr-ee over1 appi n13 
instrumentation loops to ensure. monitoring of Neutr0n flux ove't the range of 10-6% to 
100:t fun power. EitC11 ch1innel is comprised of one OPERABLE SRM (10·9% to 10-3% po,wer), 
6ne OPERABLE !RM ~l0-4% to 40% power) and one OPERABLE APRM (CT% to 125% power). A11 
three instrument loops, SRM, IRM and APRM, are required by Tech. Spec. 3.3.7.5 to 
provide suffi\::Je,r1t overlap to bound the r.equired rariQe as described in UF3AR S~ction 
7.5. Action 80 is applicable if the required number of instrument loops per channel 
(SRM, IRM, and APRM) is not maintained. 

The soµrce range monitors provide the opercator with information of the status 
of the neutron le.vel in the cor€ at very low power leV9l s during startup and shutdown. 
At these power levels, reactivity additions shall not be made without this flux level 
information available to the operator. When ttie intermediate range monitors are on 
scale, .adequate information is availabl€ without the SRMs at'ld they can be retracted. 

A successful test of the required contact(s) of a channel relay may be 
performed by the verification of the change of state of a single contact of the 
relay. This clarifies what is an acceptab1e CHANNtL FUNCTIONAL TfST of a relay. 
This is acceptable because all of the other required contacts of t~e relay a~e 
verifi.ed by other Technical Specification afld non-Technical Sp.ecifi cations te$ts 
as determined by th~ Surveillance Frequency Control Program. 

tIMERfCK - UNIT 1 B 3/4 3-Sa Amendment No. -4-B,-W,-7-0,-7¼.-±-M 
EGR LG 09 O0!:i86, 
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INSTRUMENTATION 

3/4.3,7,7 (Oe)et€d) INFORMATION FROM THIS S.ECTIQ-f,I RELOCAT'ED TO THE TRM. 

3/4.3,7,8 COe1eted) INFORMATION FROM THfS SECTION RELOCATED TO THE TRM. 

3/4."3.7.9 (Deleted) " Itff0RMATION FROM THIS SECTION RELOCATED TO THE TRM. 
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INSTRUMENTATION 

3/4.3.7.10 (Deleted) 

3/4.3.7.11 (Deleted) INFORMATION FROM THIS SECTION RELOCATED TO THE ODCM. 

3/4.3.7.12 (Deleted) - INFORMATION FROM THIS SECTION RELOCATED TO THE ODCM AND 
THE TRM. 

3/4.3.8 (Deleted) - INFORMATION FROM THIS SECTION RELOCATED TO THE UFSAR. 

3/4.3.9 FEED~ATER/~AIN JURBINE TRIP SYSTEM ACTUATION INSTRUMENTATION 

The feedwater/main turbine trip system actuation instrumentation is 
provided to initiate action of the feedwater system/main turbine trip system 
in the event of failure of feedwater controller under maximum demand. 

A successful test of the required contact(s) of a channel relay may be 
performed by the verification of the change of state of a single contact of 
the relay. This clarifies what is an acceptab1e CHANNEL FUNCTIONAL TEST of a 
relay. This is acceptable because all of the other required contacts of the 
relay are verified by other rechnical Specification and non-Technical 
Specifications tests as determined by the Surveillance Frequency Control 
Program. 

REFERENCES: 

1. NEDC-30851P-A, "Technical Specification Improvement Analyses for 
BWR Reactor Protection System," March 1988. 

2. NEDC-32410P-A, "Nuclear Measurement Analysis and Control Power 
Range Neutron Monitor (NUMAC PRNM) Retrofit Plus Option III 
Stability Trip Function," October 1995. 

3. NEDC-32410P-A, Supplement 1. "Nuclear Measurement Analysis and 
Control Power Range Neutron Monitor (NUMAC PRNM) Retrofit Plus 
Option III Stability Trip Function," November 1997. 

4. NED0-31960-A, "BWR Owners' Group Long-Term Stability Solutions 
Licensing Methodology," November 1995. 

5. NE00-31960-A, Supplement l, "BWR Owners' Group Long-Term 
Stability Solutions Licensing Methodology," November 1995. 

6. NED0-32465-A, "Reactor Stability Detect and Suppress Solutions 
Licensing Basis Methodology for Reload Applications," 
August 1996. 

7. Letter, L.A. England (BWROG) to M. J. Virgilio, "BWR Owners' 
Group Guidelines for Stability Interim Corrective Action," June 
6, 1994. 

8. GE Service Information Letter No. 516, "Core Flow Measurement -
GE BWR/3, 4, 5 and 6 Plants," July 26, 1990. 

9. GE Letter NSA 00-433, Alan Chung (GE) to Sujit Chakraborty (GE), 
"Minimum Number of Operable OPRM Cells for Option II I Stability at 
Limerick 1 & 2," May 02, 2001. 
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3/4,4,REACTOR COOLANT SYSTEM 

3/4.4,1 RECIRCULATION SYSTEM 

The impact of single recirculation loop operation upon plant safety is 
assessed and shows that single-loop operation is perm1tted if the MCPR(99.9%) 
is increased as noted in the COLR, APRM scram and control rod block setpoints 
are adjusted as noted in Tables 2.2.1-1 and 3.3.6-2, respectively. 

An inoperable jet pump is not, in itself, a sufficient reason to declare 
a recirculation loop inoperable, but it does, in case of a design-basis-accident, 
increase the blowdown area and reduce the capability of reflooding the core; thus, 
the requirement for shutdown of the facility with a jet pump inoperable. Jet pump 
failure can be detected by monitoring jet pump performance on a prescribed 
schedule for significant degradation. 

Additionolly, surveillance on the pump speed of the operating recirculation 
loop is imposed to exclude the poss1bility of excessive internals vibration. 
The surveillance on differential temperatures below 30% RATED THERMAL POWER or 
50% rated recirculation loop flow is to mitigate the undue thermal stress on 
vessel nozzles, recirculation pump and vessel bottom head durin9 the extended 
operation of the single recirculation loop mode. 

Surveillance of recirculation loop flow, total core flow. and diffuser-to
lower plenum differential pressure is designed to detect significant degradation in 
jet pump performance that precedes jet pump failure. This surveillance is required 
to be performed only when the loop has forced recirculation flow since surveillance 
checks and measurements can only be performed during jet pump operation. The jet 
pump failure of concern is a complete mixer displacement due to jet pump beam 
failure. Jet pump plugging is also of concern since it adds flow resistance to the 
recirculation loop. Significant degradation is indicated if the specified criteria 
confirm unacceptable deviations from established patterns or relationships. Since 
refueling activities (fuel assembly replacement or shuffle, as well as any 
modifications to fuel support orifice size or core plat€ bypass flow) can affect 
the relationship between core flow, jet pump flow, and recirculation loop flow, 
these relationships may need to be re-established each cycle. Similarly, initial 
entry into extended single loop operation may also require establishment of these 
relationships. During the initial weeks of operation under such conditions, while 
base-lining new "established patterns," engineering judgment of the daily 
surveillance results is used to detect significant abnormalities which could 
indicate a jet pump failure. 

The recirculation pump speed operating characteristics (pump flow and loop 
flow versus pump speed) are determined by the flow resistance from the loop 
suction through the jet pump nozzles. A change in the relationship indicates a 
plug, flow restriction, loss in pump hydraulic performance. leakage, or new flow 
path between the recirculation pump discharge and Jet pump nozzle. For this 
criterion, the pump flow and loop flow versus pump speed relationship must be 
verified. 

LIMERICK - UNIT 1 B 3/4 4-1 Amendment No . .J.G,¼,-±--7-.:;I. 
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SEACTQR cooµNT SYSTEM 

3/4,4,1 RECIRCULATION SYSTEM {continued} 

Individual jet J>UJBPS in a recirculation loop normally du not have the same 
flow. The unequal flo.w is due to the dr1ve flow manifold, .m1ch does not distribute 
flow equally• t-0 al1 risers~ The flow (or·jet PltlllP diffuser to 1ower plenum 
d1fferent1al pressure) pattern or relat'ionshtp of one Set pump to the loop average 
is r~p-eatable. An app,rec1ab1e change 1n th1s rel~tionsh1p is an inct,cation that 
increased (or recfucedj reststam:,e. has occurred 1n one of the jet pumps. This may be 
indicated by an ir:i.crease 1n the re1a.t1ve flow for •a jet pump th~t has experienced 
beam cracks. 

The deviations froil normal are considered indicative of a potential problem 
in the recirculation arive flow or Jet pump system. Normal flow ranges and 
established jet pump; flow and differential pres·sure patterns are estab11shed by 
plotting historical data. 

Recirculation pump speed mismatch 11m1ts are 1n-compl1ance w1th the E~CS 
LOCA analysis. design ~riteri_a for two recirculation loop operati'on. The lim1ts 
w111 ensure an· adeq~te core f1 ow. coastdown from e1 ther rec1 rcul at1 on 1 GOj;) 
follow1ng·a LOCA~ In the case where the mismatch limits cannot be maintained, 
durfog two loop operation. conttnued operation 1s perm1tted in a single recir.
cu1at1on loop mode. 

, · In order to prevent undue stress on the vessel nozzles and bottom head regton, 
the r~ctrculat1on loop temperatures shall be within S0°F of each other pr1or to 
st~rj:up.J>f,an_i~)e_ l~o_R._ The loop t~erature J!lUS-t als~ be within 50°F of the 
reactor pressure vesseT coo1 airf, temp·e·rature tc>" 1;Fevent fherma·i ~shock lo th'e- - · -- · , 
recirculation pump and rec·1rculat1on noziles. Sudden equalization of & tempe·ratur-e, 
d1fferen-ce > 145°F between the reactor vessel bqtiom head cool~nt and t~e coolant 
in the upPer region of the reactor vessel by increasi.ng core flow rate would cause 
undue stress fn th~ reactQr vessel bottom head. 

3/4. 4, 2 SAFETY/ RELIEF VALVES 

The sa,fety va1ve function of the safety/relief valve$ operates to prevent 
the reactor cool ant system from be1 ng .pre·ssurized above the Safety L1m1t of 
1325 psig in accordance with the ASHE Code. A total of 12 OPERABLE safety/ 
relief va 1 ves 1 s requ1 red to. 11 mi t reactor pressure to within ASME, U I al 1 ow-
ab le values for the worst case ·upset transient. 

~ , ., ~ ·0emonstraifon._crf-the ·sa'tety/reifef valve- 1 i ft' settings wi 11 · occur·only · 
during shutdown. The safety/relief valves w111 be ~emoved and,efther set 
pressure tested or replaced with spares which have been prev1ously set pres
sure tested and stored 1 n accorrlance with manufacturers reconrnendat1 ons at the 
frequency specified in the Surve111&rtce Fr~ency COntr-01 Program._ 
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REACTOR COOLANT SYSTEM 

3/4.4.3 REACTOR COOLANT SYSTEM LEAKAGE 
3/4.4,3.1 LEAKAGE DETECTION SYSTEMS 
BACKGROUND 
UFSAR Safety Design Bas1s (Ref. 1), requires means for detecting and, to the extent 
practical 1dent1fying the location of the source of Reactor Coolant System (RCS) 
PRESSURE ~OUNDARY LEAKAGE. Regulatory Guide 1.45, Revision 0, (Ref. 2) describes 
acceptable methods for selecting leakage detect1on systems. 

Lim1ts on leakage from the reactor coolant pressure boundary (RCPB) are required so 
that appropriate action can be taken before the integrity of the RCPB is impaired (Ref. 
2). Leakage detection systems for the RCS are provided to alert the operators when 
leakage rates above normal background levels are detected and also to supply 
quantitative measurement of leakage rates. In add1tion to meeting the OPERABILITY 
requ1rements 1 the monitors are typically set to provide the most sensitive response 
without causing an excessive number of spurious alarms. 

Systems for quantifying the leakage are necessary to provide prompt and quantitative 
information to the operators to permit them to take irrnnediate corrective action. 
Leakage from the RCPB inside the drywell is detected by at least one of four (4) 
independently monitored variables which include drywell sump flow monitoring 
eguipment with the required RCS leakage detection instrumentation (i.e., the drywell 
fTaor drain sump flow monitoring system, or, the drywell equipment drain sump 
monttoring system with the drywell floor drain sump overflowing to the drywell 
eguipment drain sump). drywell gaseous radiaactivityt drywell unit cooler condensate 
fTow rate and drywell pressure/temperature levels. he primary means of quantifying 
leakage in the drywell is the drywell sump monitoring system for UNIDENTIFIED LEAKAGE 
and the drywell equipment drain tank flow monitoring system for IDENTIFIED LEAKAGE. 
IDENTIFIED leakage is not germane to this Tech Spec and the associated drywell 
equipment drain tank flow monitoring system is not included. 

The drywell floor drain sump flow monitoring system monitors UNIDENTIFIED LEAKAGE 
collected in the floor drain sump. UNIDENTIFIED LEAKAGE consists of leakage from RCPB 
components inside the drywell wh~ch are not normally subject to leakage and otherwise 
routed to the drywell equipment drain sump. The pr1mar¥ containment floor drain sump 
has transmitters that supply level indication to the main control room via the plant 
monitoring system. The floor drain sump level transmitters are associated with 
High/Low level switches that open/close the sump tank drain valves automatically. The 
level instrument processing un1t calculates an average leak rate (gpm) for a given 
measurement period which resets whenever the sump drain valve closes. The level 
processing unit provides an alarm to the main control room each time the average leak 
rate changes by a predetermined value since the last time the alarm was reset. For the 
drywell floor drain sump flow monitoring system, the setpoint basis is a 1 gpm change 
in UNIDENTIFIED LEAKAGE. 

An alternate to the drywell floor drain sump flow monitoring system for quantifying 
UNIDENTIFIED LEAKAGE is the drywell equipment drain sump monitoring system, if the 
drywell floor drain sump is overflowing to the drywell equipment drain sump. In this 
configuration, the drywell equipment drain sump collects all leakage into the drywell 
equipment drain sump and the overflow from the drywell floor drain sump. Therefore, 
if the dry~ell floor drain sump is overflowing to the drywell equipment drain sump. 
the drywell equipment drain sump monitor1ng system can be used to quantify 
UNIDENTIFIED LEAKAGE. In this cond1tion. all leakage measured by the drywell 
equipment drain sump monitoring system is assumed to be UNIDENTIFIED LEAKAGE. The 
leakage determination process, including the transition to and use of the alternate 
method is described in station procedures. The alternate method would only be used 
when the drywell f1oor drain sump flow monitoring system is unavailable. 

In addition to the drywell sump monitoring system described above, the discharge of 
each sump is monitored by an independent flow element. The measured flow rate from 
the flow element 1s integrated and recorded. A main control room alarm is also 
provided to indicate an excessive sump discharge rate measured via the flow element. 
This system, referred to as the "drywell floor drain flow totalizer", is not credited 
for drywell floor drain sump flow monitoring system operability. 

LIMERICK - UNIT 1 B 3/4 4-3 Amendment No. 4Q., 49-, J.4.Q.. 
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REACTOR COOLANT SYSTEM 

BACKGROUND (Continued) 

The primary containment atmospheric gaseous radioactivity monitoring system 
continuously mon1tors the primary containment atmosphere for gaseous radioactivity 
levels. A sudden increase of radioactivity, which may be attributed to RCPB steam or 
reactor water leakage, is annunciated in the ma1n control room. 

Condensate from the eight drywell air coolers is routed to the drywell floor drain sump 
and is monitored by a series of flow transmitters that prov1de indicat1on and alarms in 
the main control room. The outputs from the flow transmitters are added together by 
summing units to provide a total continuous condensate drain flow rate. The high flow 
alarm setpoint is based on condensate drain flow rate in excess of 1 gpm over the 
currently identified preset leak rate. The drywel1 air cooler condensate flow rate 
monitoring system serves as an added indicator, but not quantifier, of RCS UNIDENTIFIED 
LEAKAGE (Ref. 4). 

The drywell temperature and pressure monitoring systems provide an indirect method for 
detecting RCPB leakage. A temperature and/or pressure rise in the drywell above normal 
levels may be indicative of a reactor coolant or steam leakage (Ref. 5). 

APPLICABLE SAFETY ANALYSES 

A threat of significant compromise to the RCPB exists if the barrier contains a crack 
that is large enough to propagate rapidly. Leakage rate limits are set low enough to 
detect the leakage emitted from a single crack in the RCPB (Refs. 6 and 7). 

A control room ·alarm allows the operators to evaluate the significance of the indicated 
leakage and, if necessary shut down the reactor for further investigation and 
corrective action. The ailowed leakage rates are well below the rates predicted for 
critical crack sizes (Ref. 7). Therefore, these actions provide adequate respo~ses 
before a significant break in the RCPB can occur. 

RCS leakage detection instrumentation satisfies Criterion 1 of the NRC Policy 
Statement. 

LIMITING CONDITION FOR 0£ERATION CLCO) 
This LCO requires instruments of diverse monitoring principles to be OPERABLE to 
provide confidence that small amounts of UNIDENTIFIED LEAKAGE are detected in time to 
allow actions to place the plant in a safe condition, when RCS leakage indicates 
possible RCPB degradation. 

The LCO requires four instruments to be OPERABLE. 

The required instrumentation to quantify UNIDENTIFIED LEAKAGE from the RCS consists of 
either the drywell floor drain sump flow monitoring system, or, the drywell equipment 
drain sump monitoring system with the drywell floor drain sump overflowing to the 
drywell equipment drain sump. For either system to be consioered operable, the flow 
monitoring portion of the system must be operable. The identification of an increase 
in UNIDENTIFIED LEAKAGE Will be delayed by the time required for the UNIDENTI~IED 
LEAKAGE to travel to the drywell floor drain sump and it may take longer than one hour 
to detect a 1 gpm increase in UNIDENTIFIED LEAKAGE, depending on the origin and 
magnitude of the leakage. This sensitivity is acceptable for containment sump monitor 
OPERABILITY. 

The reactor coolant contains radioactivity that, when released to the primary 
containment, can be detected by the gaseous primary containment atmospheric 
radioactivity monitor. A radioactivity detection system is included for monitoring 
gaseous activities because of its sensitivity and rapid response to RCS leakage, but it 
has recognized limitations. Reactor coolant radioactivity levels will be low during 
initial reactor startup and for a few weeks thereafter, until activated corrosion 
products have been formed and fission products appear from fuel element cladding 
contamination or cladding defects. If there are few fuel element cladding defects and 
low leve1s of activation products, it may not be possible for the gaseous primary 
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REACTOR COOLANT SYSTEM 

LIMITING CONDITION FOR OPERATION <LCD) <Continued) 
containment atmospheric rad1oactivity monitor to detect a 1 gpm increase within 1 hour 
during normal operation. However, the gaseous primary containment atmospheric 
radioactivity monitor is OPERABLE when it is capable of detecting a 1 gpm increase in 
UNIDENTIFIED LEAKAGE within 1 hour given an RCS activity equivalent to that assumed in 
the design calculations for the monitors (Reference 9). 

The LCO is satisfied when monitors of diverse measurement means are available. Thus, 
the drywell floor drain sump monitoring system in combination with a gaseous primary 
containment atmospheric radioactivity monitor, a primary containment air cooler 
condensate flow rate monitoring system, and a primary containment pressure and 
temperature monitoring system provides an acceptable minimum. 

APPLICABILITY 
In OPERATIONAL CONDITIONS 1, 2, and 3, leakage detection systems are requ1red to be 
OPERABLE to support LCO 3.4.3.2. This applicability is consistent with that for LCO 
3.4.3.2. 

ACTIONS 
A. With the primary containment atmosphere gaseous monitoring system inoperable, grab 

samples of the primary containment atmosphere must be taken and analyzed to provide 
periodic leakage information. [Provided a sample is obtained and analyzed once every 
12 hours, the plant may be operated for up to 30 days to allow restoration of the 
radioactivity monitoring system. The plant may continue operation since other forms 
of drywell leakage detection are available.] 

The 12 hour interval provides periodic information that is adequate to detect 
leakage. The 30 day Completion Time for Restoration recognizes other forms of 
leakage detection are ava11ab1e. 

B. With required drywell sump monitoring system inoperable, no other form of sampling 
can provide the equivalent information to quantify leakage at the required 1 
gpm/hour sensitivity. However, the primary containment atmospheric gaseous monitor 
[and the primary containment air cooler condensate flow rate monitor] will provide 
indication of changes in leakage. 

With required drywell sump monitoring system inoperable, drywell condensate flow 
rate monitoring frequency increased from 12 to every 8 hours, and UNIDENTIFIED 
LEAKAGE and total leakage being determined every 8 hours (Ref. SR 4.4.3.2.1.b) 
operation may continue for 30 days. To the extent practical, the surveillance 
frequency change associated with the drywell condensate flow rate monitoring 
system, makes up for the loss of the drywell floor drain monitoring system which had 
a normal surveillance requirement to monitor leakage every 8 hours. Also note that in 
this instance, the drywell floor drain tank flow totalizer will be used to comply 
with SR 4.4.3.2.1.b. The 30 day Completion Time of the required ACTION is 
acceptable, based on operating experience, considering the multiple forms of 
leakage detection that are still available. 

C. With the required primary containment air cooler condensate flow rate monitoring 
system inoperable, SR 4.4.3.1.a must be performed every 8 hours to provide periodic 
information of activity in the primary containment of more frequent interval than 
the routine frequency of every 12 hours. The 8 hour interval provides periodic 
information that is adequate to detect leakage and recognizes that other forms of 
leakage detection are available. The required ACTION has been clarified to state 
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REACTOR COOLANT SYSTEM 

ACTIONS (Continued) 

that the additional surveillance requirement is not applicable if the required 
primary containment atmosphere gaseous radioactivity monitoring system is also 
inoperable. Consistent with SR 4,0.3, surveillances are not required to be 
performed on inoperable equipment. In this case, ACTION Statement A. and E. 
requirements apply. 

D. With the primary containment pressure and temperature monitoring system 
inoperable, operation may continue for up to 30 days given the system's indirect 
capability to detect RCS leakage. However, other more limiting Tech Spec 
requirements associated with the primary containment pressure/temperature 
monitoring system will still apply. 

E. With both the primary containment atmosphere gaseous radioactivity monitor and the 
primary containment air cooler condensate flow rate monitor inoperable, the only 
means of detecting leakage is the drywell floor drain sump monitor and the drywell 
pressure/temperature instrumentation. This condition does not provide the required 
diverse means of leakage detection. The required ACTION is to restore either of the 
inoperable monitors to OPERABLE status within 30 days to regain the intended leakage 
detection diversity. The 30 day Completion Time ensures that the plant will not be 
operated in a degraded configuration for a lengthy time period. While the primary 
containment atmosphere gaseous radioactivity monitor is INOPERABLE, primary 
containment atmospheric grab samples will be taken and analyzed every 12 hours since 
ACTION Statement A. requirements also apply. 

F. With the drywell floor drain sump monitoring system inoperable and the drywel1 unit 
coolers condensate flow rate monitoring system inoperable, one of the two remaining 
means of detecting leakage is the primary containment atmospheric gaseous radiation 
monitor. The primary containment atmospheric gaseous radiation monitor typically 
cannot detect a 1 gpm leak within one hour when RCS activity is low. Indirect 
methods of monitoring RCS leakage must be implemented. Grab samples of the primary 
containment atmosphere must be taken and analyzed and monitoring of RCS leakage by 
administrative means must be performed every 12 hours to provide alternate periodic 
information. 

Administrative means of monitoring RCS leakage include monitoring and trending 
parameters that may indicate an increase in RCS leakage. There are diverse 
alternative mechanisms from which appropriate indicators may be selected based on 
plant conditions. It is not necessary to utilize all of these methods, but a 
method or methods should be selected considering the current plant conditions and 
historical or expected sources of UNIDENTIFIED LEAKAGE. The administrative methods 
are the drywell cooling fan inlet/outlet temperatures, drywell equipment drain sump 
temperature indicator, drywell equipment drain tank hi temperature indicator, and 
drywell equipment drain tank flow indicator. These indications, coupled with the 
atmospheric grab samples, are sufficient to alert the operating staff to an 
unexpected increase in UNIDENTIFIED LEAKAGE. 

In addition to the primary containment atmospheric gaseous radiation monitor and 
tndirect methods of monitoring RCS leakage, the.primary containment pressure and 
temperature monitoring system is also available to alert the operating staff to an 
unexpected increase in UNIDENTIFIED LEAKAGE. 

LIMERICK - UNIT 1 B 3/4 4-3c Amendment No.-M0,-±-8-9;-±86 
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REACTOR COOLANT SYSTEM 

ACTIONS (Continued) 

The 12 hour interval is sufficient to d€tect increasing RCS leakage. The Required 
Action provides 7 days to restore another RCS leakage monitor to OPERABLE status 
to regain the intended leakage detection diversity. The 7-d3y Completion Time 
ensures that the plant will not be operated in a degraded configuration for a 
lengthy time period. 

G. Jf any required ACTION of Conditions A, B, C, D, E or F cannot be met within the 
associated Completion 1ime, the plant must be brought to an OPERATIONAL CONDITION 
in whlch the LCO does not apply. To achieve this status, the plant must be brought 
to at least HOT SHUTDOWN within 12 hours and CGLD SHUTDOWN within the next 24 
hours. The -0llowed Completion Times are reasonable, based on operating experisnce, 
to perform the ACTIONS in an orderly manner and without challenging plant systems. 

SURVEILLANCE REQUIREMENTS 

SR 4.4.3.1.a 
This SR is for the performance 
atmospheric monitoring system. 
is operating properly. 

of a CHANNEL CHECK of the required primary containment 
The check gives reasonable confidence that the channel 

SR 4. 4. 3. 1. b 
This SR is for the performance of a CHANNEL FUNCTIONAL TEST of the required RCS leakage 
detection instrumentation. The test ensures that the monitors can perform their 
function in the desired manner. The test also verifies the alarm setpoint and relative 
accuracy of the instrument string. A successful test of the required contact(s) of a 
channel relay may be performed by the verification of the change of state of a single 
contact of the relay. This clarifies what is an acceptable CHANNEL FUNCTIONAL TEST of a 
relay. This is acceptable because all of the other required contacts of the relay are 
verified by other Technical Specification and non-Technical Specifications tests as 
determined by the Surveillance Frequency Control Program. 

SR 4.4.3.1.c 
The SR is for the performance of a CHANNEL CALIBRATION of required leakage detection 
instrumentation channels. The calibration verifies the accuracy of the instrument 
string, including the instruments located inside containment. 

SR 4. 4. 3 .1. Q. 
This SR provides a routine check of primary containment pressure and temperature for 
indirect evidence of RCS leakage. 

REFERENCES 

1. LGS UFSAR, Section 5.2.5.1. 
2. Regulatory Guide 1.45, Revision 0, "Reactor Coolant Pressure Boundary Leakage 

Detection Systems," May 1973. 
3. LGS UFSAR, Section 5.2.5.2.1.3. 
4. LGS UrSAR, Section 5.2.5.2.1.4. 
5. LGS UFSAR, Section 5.2.5.2.1.1(2). 
6. GEAP-5620, April 1968 
7. NUREG-75/067, October 1975. 
8. LGS UFSAR, Section 5.2.5.6. 
9. LGS UFSAR, Section 5.2.5.2.1.5 
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REACTOR COOLANT SYSTEM 

3/4.4.3.2 OPERATIONAL LEAKAGE 

The allowable leakage rates from the reactor coolant system have been based on the 
predicted and experimentally observed behavior of cracks in pipes. The normally 
expected background leakage due to equipment design and the d€tection capability of the 
instrumentation for determining system leakage was also considered. The evidence 
obtained from experiments suggests that for leakage somewhat greater than that 
specified for UNIDENTIFIED LEAKAGE the probability is small that the imperfection or 
crack associated with such leakage would grow rapidly. However, in all cases, if the 
leakage rates exceed the va1ues specif1ed, the reactor will be shutdown to allow further 
investigation and corrective action. The limit of 2 gpm increase in UNIDENTIFIED 
LEAKAGE over a 24-hour period and the monitoring of drywell floor drain sump and drywell 
equipment drain tank flow rate at least once every eight (8) hours conforms with NRC 
staff positions specHied in NRC G12neric Letter 88-01, "NRC Position on IGSCC in BWR 
Austenitic: Stainless Steel Piping," as revised by NRC Safety Evaluation dated March 6, 
1990. The ACTION requirement for the 2 gpm increase in UNIDENTIFIED LEAKAGE limit 
ensures that such leakage is identified or a plant shutdown is initiated to a1low 
further investigation and corrective action. Separating the sources of LEAKAGE (i.e., 
LEAKAGE from an identified source versus LEAKAGE from an unidentified source) is 
necessary for prompt identjfication of potentially adverse conditions, assessment of the 
safety significance, and corrective action. Once identified, reactor operation may 
continue rjependent upon the impact on tota1 leakage. 

PRESSURE BOUNDARY LEAKAGE is prohibited as the leak itself could cause further 
reactor coolant pressure boundary deterioration, resulting in higher leakage. If 
PRESSURE BOUNDARY LEAKAGE exists, the affected component, pipe, or vessel must be 
isolated from the reactor coolant system by a closed manual valve, closed and de
activated automatic valve, blind flange, or check valve within 4 hours. While in this 
condition, structural integrity of the system should be considered because the 
structural integrity of the part of the system within the isolation boundary must be 
maintained under all licensing basis conditions, including consideration at the 
potential for further degradation of the isolated 1ocation. Normal leakage past the 
isolation device is acceptable as it will limit reactor coolant system leakage and is 
included in IDENTIFIED LEAKAGE or UNIDENTIFIED LEAKAGE. This ACTION is necessary to 
prevent further deterioration of the reactor coolant pressure boundary. If the ACTION 
cannot be completed in the required time, then the reactor will be shutdown to allow 
further investigation and corrective action. 

The function of Reactor Coolant System Pressure Isolation Valves (PIVs) is to 
separate the high pressure Reactor Coolant System from an attached low pressure system. 
The ACTION requirements for pressure isolation valves are used in conjunction with the 
system specifications for which PIVs are listed in the Technical Requirements Manual 
and with primary containment isolation valve requirements to ensure that plant 
operation is appropriately limited. 

The Surveillance Requirements for the RCS pressure isolation valves provide added 
assurance of valve integrity thereby reducing the probability of gross valve failure 
and consequent 1ntersystem LOCA. Leakage from the RCS pressure 1solation valves is 
not included in any other allowable operational leakage specified in Section 3.4.3.2. 

3/4.4.4 (O~leted) iNFORMATION FROM THIS SECTION RELOCA1ED TO 1HE TRM 
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REACTOR COOLANT SYSTEM 

3/4.4.4 (Deleted) INFORMATION FROM THIS SECTION RELOCATED TO THE TRM 

3/4,4,5 SPECIFIC ACTIVITY 

The limitations on the specific activity of the primary coolant ensure that 
the 2 hour thyroid and whole body doses resulting from a main steam line failure 
outside the containment during steady state operation will not exceed small 
fractions of the dose guidelines of 10 CFR Part 100. The values for the limits on 
specific activity represent interim limits based upon a parametric evaluation by 
the NRC of typical site locations. These values are conservative in that specific 
site parameters, such as SITE BOUNDARY location and meteorological conditions, 
were not considered in this evaluation. 

The ACTION statement permitting POWER OPERATION to continue for limited time 
periods with the primary coolant's specific activity greater than 0.2 microcurie 
per gram DOSE EQUIVALENT I-131, but less than or equal to 4 microcuries per gram 
DOSE EQUIVALENT I-131, accorrnnodates possible iodine spiking phenomenon which may 
occur following changes in the THERMAL POWER. This action is modified by a Note 
that permits the use of the provisions of Specification 3.0.4.c. This allowance 
permits entry into the applicable OPERATIONAL CONDITION (S) while relying on the 
ACTION requirements. Operation with specific activity levels exceeding 0.2 
microcurie per gram DOSE EQUIVALENT I-131 but less than or equal to 4 microcuries 
per gram DOSE EQUIVALENT 1-131 must be restricted since these activity levels 
increase the 2-hour thyroid dose at the SITE BOUNDARY following a postulated steam 
line rupture. 

Closing the main steam line isolation valves prevents the release of activity 
to the environs should a steam line rupture occur outside containment. The 
surveillance requirements provide adequate assurance th~t excessive specific 
activity levels in the reactor coolant will be detected in sufficient time to take 
corrective action. 

3/4.4.6 PRESSURE/T~MPERATURE LIMITS 

All components in the reactor coolant system are designed to withstand the 
effects of cyclic loads due to system temperature and pressure changes. These 
cyclic loads are introduced by normal load transients, reactor trips, and startup 
and shutdown operations. The various categories of load cycles used for design 
purposes are provided in Section 3.9 of the FSAR. During startup and shutdown, 
the rates of temperature and pressure changes are limited so that the maximum 
specified heatup and cooldown rates are consistent with the design assumptions and 
satisfy the stress limits for cyclic operation. 
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REACTOR COOLANT SYSTEM 

PRESSURE/TEMPERATURE ~IMITS (Continued) 

The operating limit curves specified in the PTLR are derived from the fracture 
toughness requirements of 10 CFR 50 Appendix G and ASME Code Section XI, 
Appendix G. The curves are based on the RT"ITT and stress intensity factor 
information for the reactor vessel components. Fracture toughness limits and 
the basis for compliance are more fully discussed in FSAR Chapter 5, Para
graph 5.3.1.5, "Fracture Toughness." 

The reactor vessel materials have been tested to determine their initial 
RT~r- The results of these tests are specified in the PTLR. Reactor 
operation and resultant fast neutron, E greater than 1 MeV, irradiat,on will 
cause an increase in the RTNITT, Therefore, an adjusted reference temperature, 
based upon the fluence, nickel content and copper content of the material 
in question, can be predicted using the PTLR and the recommendations of Regulatory 
Guide 1.99, Revision 2, "Radiation Embrittlement of Reactor Vessel Materials." 
The pressure/temperature limit curves specified in the PTLR include an assumed 
shift in RTNor for the conditions at 57 EFPY. 

The pressure-temperature limit lines specified in the PTLR for reactor 
criticality and for inservice leak and hydrostatic testing have been provided to 
assure compliance with the minimum temperature requirements of Appendix G to 10 
CFR Part 50 for reactor criticality and for inservice leak and hydrostatic 
testing. 
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REACTOR CO{)LANJ SYSTE~ 

3/4,4,7 MAIN STEAM LfNE ISOLATION VAkVES 

Double iso1ation valves a.re provided on ·each of the main steam 1ines to 
mi n1 mi ze the potent-; al leak.age paths from the con ta 1 nment 1 n case of a line breal<.. 
Only one valve in each line is required to maintain the integrity of the 
cont:ainment, howev.H, s1ngle failure constderations require that two valves be 
OPERABLE. The survei1lance requirements ar€ basefr on the Qperating history of 
this type valve. Tne maximum closure time has been selected to contain fission 
products and to ensure the core is not uncovered fol 1 owing J 1 n.e breaks. The 
minimum closure tlme is consistent with the assumption~ in the saf€ty analyses to 
prevent pressure surges. 

314.4,8 <DE1EIED) 

3/4,4,9 RESIDUAL HEAT REMOVAL 

Th& RHR system is required to remove decar heat and sensib1e heat in order to 
maintain the temperature of the reactor coolant. RHR sh(Jtdown coonng is comprised of 
four (4) s-ubsystems which make two (2) loops. Each loop consists of two (2) motor 
driven pumps, a heat exchangerj a~d associated piping and valves. Both loops have a 
common suction from.the same recirculation 1oop. Two (2) redundant, manually 
controlled shutdown cooling subsystems .of the RHR System can provi.de th~ requir~d decay 
heat removal capability. Each pump discharges the reactor coolant, after 1t has peen 
cooled by t1 rcttl at1 on through the iespecti ve heat exchangers, to th_e reactor vi a the 
associated reci rcul ati on loop or to-_ the reactor v1 a the 1 ow pressure cool ant injection 
path.way. The RHR heat exchangers transfer heat to the RHR Service Water System, The 
RHR shutdown cooling mode is manually controlled. 

An OPfRABLE RHR shutdown cool ihg s.ubs.ystem consists of an RHR pump, a heat 
exchanger, valves, piping, instruments, and controls to ensure an OPERA&LE flow path. 
In HOT $HlllDOWN condition, the requirement to maintain OPERABLE two (2) 1ndepenctent RHR 
shutdown cooling subsystems means that each subsystem tons1der€d OPERABLE must be 
assoc-fated with a dHferent heat exhanger loop, i.e., :the "'A" RHR heat exchanger with 
the -" A" RHR pump or the "C" RHR pump, .md the "B" RHR heat exchanger with the "B" RHR 
pump or the ''D-" RHR pump are two (2) independent RHR shutdown cooling subsystems .. Only 
one Cl) of the two (2) RHR pumps associ ate_d with €ac:fi RHR heat exchanger loop is 
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REACTOR COOL6NT SYSTEM 

3/4.4.9 RESIDUAL HEAT REMOVAL (Continued) 

required to be OPERABLE for that independent subsystem to be OPERABLE. During COLD 
SHUTDOWN and REFUELING conditions, however, the subsystems not only have a common 
suction source, but are allowed to have a common heat exchanger and common discharge 
piping. To meet the LCO of two (2) OPERABLE subsystems, both pumps in one (1) loop or 
one (1) pump in each of the two (2) loops must be OPERABLE. Since the piping and heat 
exchangers are passive components, that are assumed not to fail, they are allowed to 
be common to both subsystems. Additionally, each RHR shutdown cooling subsystem is 
considered OPERABLE 1f it can be manually aligned (remote or local) in the shutdown 
cooling mode for removal of decay heat. Operation (either continuous or intermittent) 
of one Cl) subsystem can maintain and reduce the reactor coolant temperature as 
required. However, to ensure adequate core flow to allow for accurate average reactor 
coolant temperature monitoring, nearly continuous operation is required. Management 
of gas voids is important to RHR Shutdown Cooling System OPERABILITY. 

Alternate decay heat removal methods are available to operators. These alternate 
methods of decay heat removal can be verified available either by calculation (which 
includes a review of component and system availability to verify that an alternate 
decay heat removal method is available) or by demonstration, and that a method of 
coolant mixin~ be operational. Decay heat removal capability by ambient losses can be 
considered in evaluating alternate decay heat removal capability. 

RHR Shutdown Cooling System piping and components have the potential to develop 
voids and pockets of entrained gases. Preventing and managing gas intrusion and 
accumulation is necessary for proper operation of the RHR s.hutdown cooling subsystems 
and may also prevent water hammer, pump cavitation, and pumping of non-condensable gas 
1nto the reactor vessel. This surveillance verifies that the RHR Shutdown Cooling 
System piping is sufficiently filled with water prior to initially placing the system in 
operati.on during reactor shutdown. The RHR Shutdown Cooling System is OPERABLE when it 
is sufficiently filled with water to ensure that it can reliably perform its intended 
function. 

The RHR Shutdown Cooling System 1s a manually initiated mode of the RHR System 
whose use is typically preceded by system piping flushes that disturb both the RHR pump 
suction and discharge piping. RHR Shutdown Cooling System is flushed and manually 
aligned for service using system operating procedures that ensure the RHR shutdown 
cooling suction and discharge flow paths are sufficiently filled with water. In the 
event that RHR Shutdown Cooling is required for emergency service, the system operating 
procedures that align and start the RHR System in shutdown cooling mode include the 
flexibility to eliminate piping flushes while maintaining minimum requirements to ensure 
that the suction and discharge flow paths are sufficiently filled with water. The RHR 
Shutdown Cooling System surveillance is met throQgh the performance of the operating 
procedures that initially place the RHR shutdown cooling sub-system in service. 

This surveillance requirement is modified by a Note allowing sufficient time (12 
hours} to align the RHR System for Shutdown Cooling operation after reactor dome pressure 
is less than the RHR cut-in permissive set point. 
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3/4,5 EMERGENCY CORE COOkING SYSTEM 

3/4.5.1 ECCS - OPERATING 

The core spray system (CSS), together with the LPCI mode of the RHR system, 
is provided to assure that the core is adequately cooled following a loss-of
coolant accident and provides adequate core cooling capacity for all break 
sizes up to and including the double-ended reactor recirculation line break, 
and for smaller breaks following depressurization by the ADS. Management of gas 
voids is important to ECCS injection/spray subsystem OPERABILITY. 

Tne CSS is a primary source of emergency core cooling after the reactor 
vessel is depressurized and a source for flooding of the core in case of 
accidental draining. 

The surveillance requirements provide adequate assurance that the CSS will 
be OPERABLE when required. Although all active components are testable and 
full flow can be demonstrated by recirculation through a test loop during 
reactor operation, a complete functional test requires reactor shutdown. 

The low pressure coolant injection (LPCI) mode of the RHR system is 
provided to assure that the core is adequately cooled following a loss-of
coolant accident. Four subsystems, each with one pump, provide adequate core 
flooding for all break sizes up to ana including the double-ended reactor 
recirculation line break, and for small breaks following depressurization by 
the ADS. 

The surveillance requirements provide adequate assurance that tne LPCI 
system will be OPERABLE when required. Although all active components are 
testable and full flow can be demonstrated by recirculation through a test 
loop during reactor operation, a complete functional test requires reactor 
shutdown. 

The high pressure coolant injection (HPCI) system is provided to assure 
that the reactor core is adequately cooled to limit fuel clad temperature in 
the event of a small break in the reactor coolant system and loss of coolant 
which does not result in rapid depressur1zation of the reactor vessel. The 
HPCI system permits the reactor to be shut down while maintaining sufficient 
reactor vessel water level inventory until the vessel is depressurized. The 
HCPI system continues to operate until reactor vessel pressure 1s below the 
pressure at which CSS operation or LPCI mode of the RHR system operation 
maintains core cooling. 

The capacity of the system is selected to provide the required core cooling. 
The HPCI pump is designed to deliver greater than or equal to 5600 gpm at reactor 
pressures between 1182 and 200 psig and is capable of delivering at least 5000 gpm 
between 1182 and 1205 psig. In the system's normal alignment, water from the 
condensate storage tank is used instead of inJecting water from the suppression 
pool into the reactor, but no credit is taken in the safety analyses for the 
condensate storage tank water. 
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EMERGENCY CORE COOLING SYSTEM 
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ECCS - OPERATING ,continued) 

With the H?CI system inoperable. adequate core cooling is assured by the 
OPERABILITY of t~e redundant and diversified automatic depressurization system 
and both the CS and LPCI systems. In addition, the reactor core isolation 
cooling (RCIC) system, a system for which no credit is taken in the safety 
analysis, will auto~atically provide makeup at reactor operat~ng pressures on 
a reactor low water level condition. The HPCI out-of-ser~ice period of 14 days 
is based on the demonstrated OPERABILITY of redundant and diversified low 
pressure core cooling systems and the RCIC system. The HPC! system, and one LPCI 
subsystem, and/or one CSS subsystem out-of-service period of 8 hours e~sures that 
sufficient ECCS, co~prised of a mini~um of one CSS subsystem, three LPCI subsystems, 
and all of the ADS will be available to 1) provide for safe shutdown of the 
facility, and 2) mitigate and control accident conditions within the facility. 
Alternatively, the out-of-service times described above can be determined in 
accordance with the Risk Informed Completion rime Program. A Note prohiDits the 
application of Specification 3.0.4.b to an inoperable HPCI subsystem. There is an 
increased risk associated with entering an OPERATIONAL CONDITION or other specified 
conaition in the Applicability with an inoperable HPCI subsystem and the provisions 
of Specification 3.0.4.b, which allow entry into an OPERATIONAL CONDITION or other 
specified condition in the 4pplicability with the Limiting Cond~tion for Operation 
not met after performance of a risk assessment addressing inoperable systems and 
components, should not oe applied in this circumstance. 

The surveillance r~quirements provide adequate assurance that the HPCI 
system will be OPERABLE when required. Although all active components are 
testable and full flow can be demonstrated by recirculation through a test loop 
during reactor operation, a complete functional test with reactor vessel 
inJection requires reactor shutdown. 

During plant startup, when the HPCI surveillance test is being performed, HPCI 
is required to be tested within 12 hours of changing modes. The intent of this 
requirement is to verify operabil~ty prior to reaching any significant power. If HPCI 
is not successfully demonstrated operable within the 12-hour period, the reactor steam 
dome pressure must be reduced to less than 200 psig within the follow~ng 72 nours. 
The intent of the action is to hold pressure at a point where sufficient steam is 
available to test the pump; it does not permit power ascension to continue. 

The ECCS inJection/spray subsystem flow path piping and components have the 
potential to develop voids and pockets of entrained gases. Preventing and managing 
gas intrusion and accumulation is necessary for proper operation of the ECCS 
inJection/spray subsystems and may also prevent a water hammer, pump cavitation, and 
pumping of noncondensible gas into the reactor vessel. 

Selection of ECCS injection/spray subsystem locations susceptib1e to gas 
accumulation is based on a review of system design information, including piping and 
irstrumentation drawings, isometric drawings, plan and elevation drawings, and 
calculations. The design review is supplemented by system walk downs to validate the 
system high poirts and to corfirm the location and orientation of important 
components that can become sources of gas or could otherwise cause gas to be trapped 
or difficult to remove during system maintenance or restoration. Susceptible 
locations depend on plant and system configuration, such as stand-by versus operating 
conditions. 

The ECCS injection/spray subsystem is OPERABLE when it is sufficiently filled 
with water. Acceptance criteria are establishea for the volume of accumulated gas at 
susceptible locations. If accumulated gas is discovered that exceeds the acceptance 
criteria for the su~ceptib:e 1ocation (or the volume of accumulated gas at one or 
more susceptible locations exceeds an acceptance criteria for gas volume at the 
suction or discharg~ of a pumpJ, the Surveillance is not met. Accumulated gas should 
be eliminated or brought within the acceptance criteria limits. ECCS injection/spray 
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EMERGENCY CORE COOLING SYSTEM 

ECCS - OPERATING (Continued) 

subsystem locations susceptible to gas accumulation are monitored and, if gas is 
found, the gas volume is compared to the acceptance criteria for the location. 
Susceptible locations in the same system flow path which are subject to the same gas 
intrusion mechanisms may be verified by monitoring a representative subset of 
susceptible locations. Monitoring may not be practical for locations that are 
inaccessible due to radiological or environmental conditions, the plant 
configuration, or personnel safety. For these locations alternative methods (e.g., 
operating parameters, remote monitoring) may be used to monitor the susceptible 
locat1on. Monitoring is not required for susceptible locattons where the maximum 
potential accumulated gas void volume has been evaluated and determined to not 
challenge system OPERABILITY. The accuracy of the method used for monitoring the 
susceptible locations and trending of the results should be sufficient to assure 
system OPERABILITY during the Surveillance interval. 

Surveillance 4.5.1.a.1.b is modified by a Note which exempts system vent flow 
paths opened under administrative control. The administrative control should be 
proceduralized and include stationing a dedicated individual at the system vent flow 
path who is in continuous communication with the operators in the control room. This 
individual will have a method to rapidly close the system vent flow path if directed: 

Upon failure of the HPCI system to function properly after a small break 
loss-of-coolant accident, the automatic depressurization system (ADS) automa
tically causes selected safety/relief valves to open, depressuriz1ng the reactor 
so that flow from the low pressure core cooling systems can enter the core in 
time to limit fuel cladding temperature to less than 2200°F. ADS is conserva
tively required to be OPERABLE whenever reactor vessel pressure exceeds 100 psig. 
This pressure is substantially below that for which the low pressure core cool
ing systems can provide adequate core cooling for events requiring ADS. 

ADS automatically controls five selected safety-relief valves. The safety 
analysis assumes all five are operable. The allowed out-of-service time for one 
valve for up to fourteen days is determined in a similar manner to other ECCS 
subsystem out-of-service time allowances. Alternatively, the allowed out-of
service time can be determined in accordance with the Risk Informed Completion 
Time Program. 

Verification that ADS accumulator gas supply header pressure is ~90 psig 
ensures adequate gas pressure for reliable ADS operation. The accumulator on each 
ADS valve provides pneumatic pressure for valve actuation. The des1gn pneumatic 
supply pressure requirements for the accumulator are such that, following a 
failure of the pneumatic supply to the accumulator at least two valve actuations 
can occur with the drywell at 70% of design pressure. The ECCS safety analysis 
assumes only one actuation to achieve the depressurization required for operation 
of the low pressure ECCS. This minimum required pressure of ~90 psig is provided 
by the PCIG supply. 
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EMERGENCY CORE COOLING SYSTEM 

3/4.5.2 - REACTOR PRESSURE VESSEL CRPV) WATER INVENTORY CONTROL CWIC) 

Background: 

The RPV conta1ns penetrattons below the top of the active fuel (TAF) that have 
the potential to drain the reactor coolant inventory to below the TAF. If the water 
level shouTd drop below the TAF, the ability to remove decay heat is reduced, which 
could lead to elevated cladding temperatures and clad perforation. Safety L1m1t 
2.1.4 requires the RPV water level to be above the top of the active irradiated fuel 
at all times to prevent such elevated cladding temperatures. 

Applicab1e Safety Analysis: 

With the unit in OPERATIONAL CONDITION 4 or 5, RPV water inventory control is 
not required to mitigate any events or accidents evaluated in the safety analyses. RPV 
water inventory control is required in OPERATIONAL CONDITIONS 4 and 5 to protect 
Safety Limit 2.1.4 and the fuel cladding barrier to prevent the release of radioactive 
material to the environment should an unexpected draining event occur. 

A double-ended guillotine break of the Reactor Coolant System (RCS) is not 
considered in OPERATIONAL CONDITIONS 4 and 5 due to the reduced RCS pressure, reduced 
piping stresses, and ductile piping systems. Instead, an event is considered in which 
an init1atin~ event allows draining of the RPV water inventory through a sing1e 
penetration flow path with the highest flow rate, or the sum of the drain rates 
through multiple penetration flow paths susceptible to a common mode failure (an 
event that creates a drain path through multiple vessel penetrations located below 
top of active fuel, such as loss of normal power, or a single human error). It is 
assumed, based on engineering judgement, that while in OPERATIONAL CONDITIONS 4 and 
5, one low pressure ECCS injection/spray subsystem can maintain adequate reactor 
V€ssel water level. 

As discussed in References 1, 2, 3, 4, and 5, operating experience has shown RPV 
water inventory to be significant to public health and safety. Therefore, RPV Water 
Inventory Control satisfies Criterion 4 of 10 CFR 50.36(c)(2)(ii). 

Limiti~g Condition for Operation: 

The RPV water level must be controlled in OPERATIONAL CONDITIONS 4 and 5 to 
ensure that if an unexpected draining event should occur, the reactor coolant water 
level remains above the top of the active irradiated fuel as required by Safety Limit 
2.1.4. 

The limiting Condition for Operation (LCO) requires the DRAIN TIME of RPV water 
inventory to the TAF to be~ 36 hours. A DRAIN TIME of 36 hours is considered 
reasonab1e to identify and initiate action to mitigate unexpected draining of reactor 
coolant. An event that could cause loss of RPV water inventory and result in the RPV 
water level reaching the TAF in greater than 36 hours does not represent a significant 
challenge to Safety Limit 2.1.4 and can be managed as part of normal plant operation. 

One low pressure ECCS injection/spray subsystem is required to be OPERABLE and 
capable of being manually aligned and started from the control room to provide defense
in-depth should an unexpected draining event occur. OPERABILITY of the ECCS 
injection/spray subsystem includes any necessary valves, instrumentation, or controls 
needed to manua1ly align and start the subsystem from the control room. A low pressure 
ECCS injection/spray subsystem consists of either one Core Spray System (CSS) subsystem 
or one Low Pressure Coolant Injection (LPCI) subsystem. Each CSS subsystem consists of 
two motor driven pumps, piping, and valves to transfer water from the suppression pool 
or condensate storage tank (CST) to the RPV. Each LPCI subsystem consists of one motor 
driven pump, piping, and valves to transfer water from the suppression pool to the RPV. 
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EMERGENCY CORE COOLING SYSTEM 

RPV WATER INVENTORY CONTROL CWIC) (Continued) 

The LCO is modified by a note which allows a required LPCI subsystem to be considered OPERABLE during alignment and operation for decay heat removal if capable of being manually realigned (remote or local) to the LPCI mode and is not otherwise inoperable. Alignment and operation for decay heat removal includes when the required RHR pump is not operating or when the system is realigned from or to the RHR shutdown cooling mode. This allowance 1s necessary since the RHR System may be required to operate in the shutdown cooling mode to remove decay heat and sensible heat from the reactor. Because of the restrictions on DRAIN TIME, sufficient time will be available following an unexpected draining event to manually align and initiate LPCI subsystem operation to maintain RPV water inventory prior to the RPV water level reaching the TAF. 

Applicability: 

RPV water inventory control is required in OPERATIONAL CONDITIONS 4 and 5. Requirements on water inventory control are contained in LCO 3.3.3.A, REACTOR PRESSURE VESSEL (RPV) WATER INVENTORY CONTROL (WIC) INSTRUMENTATION, and LCO 3.5.2, REACTOR PRESSURE VESSEL (RPV) WATER INVENTORY CONTROL (WIC). RPV water inventory control is required to protect Safety Limit 2.1.4 which is applicable whenever irradiated fuel is in the reactor vessel. 

Action~: 

Action a. - If none of the required low pressure ECCS injection/spray subsystems are OPERABLE, one subsystem must be restored to OPERABLE status within 4 hours. In this condition, the LCO controls on DRAIN TIME m1nimize the possibil1ty that an unexpected draining event could necessitate the use of the ECCS injection/spray subsystem; however, the defense-in-depth provided by the ECCS injection/spray subsystem is lost. The 4-hour allowed outage time for restoring the required low pressure ECCS 
injection/spray subsystem to OPERABLE status is based on engineering judgment that considers the LCO controls on DRAIN TIME and the low probability of an unexpected draining event that would result in loss of RPV water inventory. 

If the inoperable ECCS injection/spray subsystem is not restored to OPERABLE status within 4 hours, action must be initiated immediately to establish a method of water injection capable of operating without offsite electrical power. The method of water injection includes the necessary instrumentation and controls, water sources, and pumps and valves needed to add water to the RPV or refueling cavity should an unexpected draining event occur. The method of water injection may be manually 
initiated and may consist of one or more systems or subsystems, and must be able to access water inventory capable of maintaining the RPV water level above the TAF for 
~ 36 hours. If recirculation of injected water would occur, it may be credited in determining the necessary water volume. 

Action b. - Deleted 

Action c. - With the DRAIN TIME less than 36 hours but greater than or equal to 8 hours, compensatory measures should be taken to ensure the ability to implement mitigating acttons should an unexpected draining event occur. Should a draining event lower th~ reactor coolant level to below the TAF, there is potential for damage to the reactor fuel cladding and release of radioactive material. Additional actions are taken to ensure that radioactive material will be contained, diluted, and processed prior to being released to the environment. 
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EMERGENCY CORE COOLING SYSTEM 

RPV WATER INVENTORY CONTROL CWIC2 (Continued) 

The secondary containment provides a controlled volume in which fission products 
can be contained, diluted, and processed prior to release to the environment. 
Verification of the capability to establish SECONDARY CONTAINMENT INTEGRITY in less 
than the DRAIN TIME is required. The required verification confirms actions to 
establish SECONDARY CONTAINMENT INTEGRITY are preplanned and necessary materials are 
available. SECONDARY CONTAINMENT INTEGRITY is considered established when one Standby 
Gas Treatment (SGT) subsystem is capable of maintaining a negative pressure in the 
secondary containment with respect to the environment. Verification that SECONDARY 
CONTAINMENT INTEGRITY can be established must be performed within 4 hours. The required 
verification is an administrative activity and does not require manipulation or testing 
of equipment. 

Secondary containment penetration flow paths form a part of SECONDARY CONTAINMENT 
INTEGRITY. Verification of the capability to isolate each secondary containment 
penetration flow path in less than the DRAIN TIME is required. The required 
verification confirms actions to isolate secondary containment penetration flow paths 
are preplanned and necessary materials are available. Power operated valves are not 
required to receive automatic isolation signals if they can be closed manually within 
the required time. Verification that secondary containment penetration flow paths can 
be isolated must be performed within 4 hours. The required verification is an 
administrative activity and does not require manipulation or testing of equipment. 

One SGT subsystem is capable of maintaining the secondary containment at a 
negative pressure with respect to the environment and filter gaseous releases. 
Verification of the capability to place one SGT subsystem in operation in less than the 
DRAIN TIME is required. The required verification confirms actions to place a SGT 
subsystem in operation are preplanned and necessary materials are available. 
Verification that a SGT subsystem can be placed in operation must be performed within 4 
hours. The required verification is an administrative activity and does not require 
manipulation or testing of equipment. 

Action d. - With the DRAIN TIME less than 8 hours, mitigating actions are 
implemented in case an unexpected draining event should occur. Note that if the DRAIN 
TIME is less than 1 hour, the required Action e. to restore DRAIN TIME to 36 hours or 
greater is also applicable. 

Immediate action to establish an additional method of water injection augmenting 
the ECCS injection/spray subsystem required by the LCO is required. The additional 
method of water injection includes the necessary instrumentation and controls, water 
sources, and pumps and valves needed to add water to the RPV or refueling cavity should 
an unexpected draining event occur. The note states that either the ECCS injection/ 
spray subsystem or the additional method of water injection must be capable of 
operating without offsite electrical power. The additional method of water injection 
may be manually initiated and may consist of one or more systems or subsystems. The 
additional method of water injection must be able to access water inventory capable of 
being injected to maintain the RPV water level above the TAF for~ 36 hours. The 
additional method of water injection and the ECCS injection/spray subsystem may share 
all or part of the same water sources. If recirculation of injected water would occur, 
it may be credited in determining the required water volume. 

Should a draining event lower the reactor coolant level to below the TAF, there 
is potential for damage to the reactor fuel cladding and release of radioactive 
material. Additional actions are taken to ensure that radioactive material will be 
contained, diluted, and processed prior to being released to the environment. 
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EMERGENCY CORE COOLING SYSTEM 

RPV WATER INVENTQRY CONTROL CWIC) (Cont1nued) 

The secondary containment provides a control volume into which fission products 
can be contained, diluted, and processed prior to release to the environment. Actions 
to 1mmed1ately establish SECONDARY CONTAINMENT INTEGRITY are required. W1th SECONDARY 
CONTAINMENT INTEGRITY establ1shed, one SGT subsystem is capable of ma1nta1ning a 
negative pressure in the secondary containment w1th respect to the environment. 

The secondary containment penetrations form a part of SECONDARY CONTAINMENT 
INTEGRITY. Act1ons to immediately verify that each secondary containment penetration 
flow path 1s isolated or to verify that it can be automat1cally or manually isolated 
from the control room are required. 

One SGT subsystem is capable of maintaining the secondary containment at a 
negative pressure with respect to the environment and filter gaseous releases. Actions 
to immediately verify that at least one SGT subsystem is capable of being placed in 
operation are required. The required verification is an adm1nistrative activity and 
does not require manipulat1on or testing of equ1pment. 

Action e. - If the ACTIONs and associated allowed outage times are not met or if 
the DRAIN TIM£ is less than 1 hour, actions must be initiated immed1ately to restore 
the DRAIN TIME to~ 36 hours. In this condition, there may be 1nsufficient time to 
respond to an unexpected draining event to prevent the RPV water inventory from 
reaching the TAF. Note that ACTIONs are also·applicable when DRAIN TIME is less than 1 
hour. 

Surveillance Requirements: 

Surve1llance Requirement (SR) 4.5.2.1 verifies that the DRAIN TIME of RPV water 
inventory to the TAF is~ 36 hours. The period of 36 hours is considered reasonable to 
identify and initiate action to mitigate draining of reactor coolant. Loss of RPV water 
inventory that would result in the RPV water level reaching the TAF in greater than 36 
hours does not represent a significant challenge to Safety Limit 2.1.4 and can be 
managed as part of normal plant operation. 

The definition of DRAIN TIME states that realistic cross-sectional areas and 
drain rates are used in the calculation. A realistic drain rate may be determined using 
a single, step-wise, or integrated calculation considering the changing RPV water level 
during a draining event. For a control rod RPV penetration flow path with the control 
rod drive mechanism removed and not replaced with a blank flange, the realistic cross
sectional area is based on the control rod blade seated in the control rod guide tube. 
lf the control rod blade will be raised from the penetration to adjust or verify 
seating of the blade, the exposed cross-sectional area of the RPV penetration flow path 
is used. 

The definit1on of DRAIN TIME excludes from the calculation those penetration flow 
paths connected to an intact closed system, or isolated by manual or automatic valves 
that are closed and administratively controlled, blank flanges, or other devices that 
prevent flow of reactor coolant through the penetration flow paths. A blank flange or 
other bolted device must be connected with a sufficient number of bolts to prevent 
draining. Normal or expected leakage from closed systems or past isolation devices is 
permitted. Determination that a system is intact and closed or isolated must consider 
the status of branch lines. 

The Residual Heat Removal CRHR) Shutdown Cooling System is only considered an 
intact closed system when misalignment issues (Reference 6) have been precluded by 
functional valve interlocks or by isolation devices, such that redtrection of RPV water 
out of an RHR subsystem is precluded. Further, the RHR Shutdown Cooling System is only 
considered an intact ~losed system if its controls have not been transferred to Remote 
Shutdown, which disables the interlocks and isolation signals. 
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EMERGENCY CORE COOLING SYSTEM 

RPV WATER INVENTORY CONTROl.., <WIC) (Continued) 

The exclusion of a single penetration flow path, or multiple penetration flow 
paths susceptible to a commori mode failure, from the determination of DRAIN TIME should 
consider the effects of temporary alterations in support of maintenance (rigging, 
scaffolding, temporary shielding, piping plugs, freeze seals, etc.). If reasonable 
controls are implemented to prevent such temporary alterations from causing a drainin9 
event from a closed system or between the RPV and the isolation device, the effect of 
the temporary alter~tions on DRAIN TIME need not be considered. Reasonable controls 
include, but are not limited to, controls consistent with the guidance in NUMARC 93-01, 
"Industry Guideline for Monitoring the Effectiveness of Maintenance at Nuclear Power 
Plants," Revision 4, NUMARC 91-06, "Guidelines for Indu$try Actions to Assess Shutdown 
Management,» or commitments to NUREG-0612, "Control of Heavy Loads at Nuclear Power 
Plants." 

TS 4.0.1 requires SRs to be met between performances. Therefore, any changes in 
plant conditions that would change the DRAIN TIME requires that a new DRAIN TIME be 
determined. 

SRs 4.5.2.2 and 4.5.2.3 - The minimum water level of 16 feet required for the 
suppression pool is periodically verified to ensure that the suppression pool will 
provide adequate net positive suction head (NPSH) for the CSS subsystem or LPCI 
subsystem pumps, recirculation volume, and vortex prevention. With the suppression pool 
water level less than the required limit, the required ECCS injection/spray subsystem 
is inoperable unless aligned to an OPERABLE CST. 

The required CSS subsystem is OPERABLE if it can take suction from the CST, and 
the CST water level is sufficient to provide the required NPSH for the CSS pumps. 
Therefore, a verification that either the suppression pool water level is greater than 
or equ~l tb 16 feet 0 inches or that a CSS subsystem is aligned to take suction from 
the CST and the CST contains greater than or equal to 135,000 available gallohs of 
water, equivalent to a level of 29 feet 0 inches, ensures that the CSS subsystem can 
supply the required makeup water to the RPV. 

SR 4.5.2.4 - The flow path piping has the potential to develop voids and pockets 
of entrained air. Maintaining the pump discharge lines of the required ECCS 
injection/spray subsystems full of water ensures that the ECCS subsystem will perform 
properly. This may also prevent a water hammer following an ECCS actuation. One 
acceptable method of ensuring that tile lines are full is to vent at the high points. 

SR 4.5.2.5 - DELETED 

SR 4.5.2.6 - Verifying that the required ECCS injection/spray subsystem can be 
manually aligned, and the pump started and operate for at least 10 minutes demonstrates 
that the subsystem is available to mitigate a draining event. This surveillance 
requirement is modified by two footnotes. The first states that testing the ECCS 
injection/spray subsystem may be done through the test return line to avoid overfilling 
the refueling cavity. The $econd states that credit for meeting the surveillance 
requirement may be taken for normal system operation that satisfies the surveillance 
requirement, such as using the RHR mode of LPCI for greater than or equal to 10 
minutes. The minimum operating time of 10 minutes was based ~n eng1neer1ng judgement. 

SR 4.5.2.7 • Verifying that each valve credited for automatically isolating a 
penetration flow path actuates to the isolation position on an actual or simulated RPV 
water level isolation signal is required to prevent RPV water inventory from dtopping 
be1ow the TAF shourd an ~nexpected draining event occur. 
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EMERGENCY CORE COOLING SYSTEM 

RPV WATER INVENTORY CONTROL CWIC) (Continued) 

SR 4.5.2.8 - This surveillance verifies that a required CSS subsystem or LPCI 
subsystem can be manually aligned and started from the control room, including any 
necessary valve alignment, instrumentation, or controls, to transfer water from the 
suppression pool or CST to the RPV. 

The Surveillance Frequencies in the above SRs are controlled under the 
Surveillance Frequency Controlled Program. 

REFERENCES 

1. Information Notice 84-81, "Inadvertent Reduction in Primary Coolant Inventory 
in Boiling Water Reactors During Shutdown and Startup," November 1984. 

2. Information Notice 86-74, "Reduction of Reactor Coolant Inventory Because of 
Misalignment of RHR Valves," August 1986. 

3. Generic Letter 92-04, "Resolution of the Issues Related to Reactor Vessel 
Water Level·Instrumentation in BWRs Pursuant to 10 CFR 50.54(f)," August 
1992. 

4. NRC Bulletin 93-03, "Resolution of Issues Related to Reactor Vessel Water 
Level Instrumentation 1n BWRs," May 1993. 

5. Information Notice 94-52, "Inadvertent Containment Spray and Reactor Vessel 
Draindown at Millstone 1," July 1994. 

6. General Electric Service Information Letter No. 388, "RHR Valve Misalignment 
During Shutdown Cooling Operation for BWR 3/4/5/6," February 1983. 

LIMERICK - UNIT 1 B 3/4 5-3f Associated with Amendment No . .au, 252 



EMERGENCY CORE COQLING SYSTEM 

3/4.5,3 SUPPBESSION CHAMBER 

The suppre&sion chamber is required to be 0P[RABLE as part of the ECC3 to 
ensure that a sufficient supply of water is available to the HPCI, CS and 
LPCI systems in the event of a L0CA. This limit on su~pression chamber mlnimum 
water vo1ume ensures that sufficient water 1s available to permit recir€ulation 
cooling flow to the core. The OPERABILITY of the suppression chamber in 
0PERATI0MA.L C0~DlTJ,ON 1, 2, or 3 ts also r'eqt:1ired by $pe~ificat1on 3.6.2,1. 
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EMERGENCY CQRE COOLING SYSTEM 

RPV WAT~R INVENTORY CONTROL CWIC) (Continued) 

SR 4.5.2.8 - The required ECCS ~ubsystem is required to actuate on a manual 
initiation signal. This surveillance verifies that a ,manual initiation signal will 
cause the required CSS subsystem or LPCI subsystem to start and operate as 
~esigned, includ1ng pump startup and actuation of all automatic valves to their 
required positions. This SR 1s modified by a note that exclud~s vessel 
injeetion/spray during the surveillance, Since all active components are testable 
and full flow can be demonstrated by recirculation throug~ the test line, coo1ant 
injection into the RPV is not required during the surv-e1llance, 

The Surveillance Frequencies 1n the above SRS are controll~d under the 
Surveillance Frequency Controlled Program. 

REFERENCES 

1. lnformation Notice 84-81, "Inadvertent Reduction in Primary Coolant Inventor.y 
in Boiling Water Reactor·s During Shutdown and Startup," November 1984. 

2. Information Notice 86-74, "Reduction of Reactor Coolant Inventory Bei:ause of 
Misalignment of RHR Valves," August 1986. 

3. Generic Letter 92-04, "Resolution of the Issues Related to Reactor Vessel 
Water Level Instrumentation i h BWR,s Pursuant to 10 CFR 50. 54( f)," August 
1992. 

4. NRC Bulletin 93-03, "Reiolutton of Issues Related to Reactor Vessel W1ter 
Level Instrumentation in BWRs," May 1993. 

5. Information Notice 94~52, "Inadvertent C~r:itatnment Spray and Reactor Vessel 
Draindown at Millstone l," July 1994. 

6. General Electric Service Information Letter .No. 388, "RHR Valve Misalignment 
During Shutdown Cooling Operation for BWR 3/4/5/6," February 1983. 
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EMER~ENCY CORE COOLING SYSTEM 

3/~.5.3 SUPPRISSlbN CHAM6ER 
The suppression chamber is iequtred to be OPERABLE as part of the ECCS to 

ensu~e that a sufficient supply of water ts available to the HPCI, CS and 
LPCI systems in the event of a LOCA. This 11mit on suppression chamber mi·nimum 
water volume ensures that sufficient water is available to permit recirculation 
cooling flow to the core. The OPERABILITY of the suppression chamber in 
OPERATIONAL CONDITION 1, 2, or 3 is also required by Specification 3.6.2.1. 
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3/•L6 CONTAINMENT SYSTEMS' 

M4,6,l P8IM~RY CONTAINMENT 

3/ 4. 6. l. l PRIMARY CONJAINMOO INTEGRITY 

PRIMARY CONTAINMEN'r INTEGRITY en-Sures that the rel ease of radi oa-ttive mate
rial 5 from the containment atmosphere will be restricted to those leakage p,aths 
and associated leak r·ates assumed in the safety analyses. "This restriction,. 
in conjunction with the leakage rate Umitatien, will limit the SITE ROUNDARY 
radiation doses to w1thin the limits of 10 CFR Part 100 dur1ng accident conditions. 

3/4. 6 .1, 2 PRIMARY CONTAINMENT LEAKAGE 

The limitations on primary containment leakage rates ensure that·the totaT 
conta1nment leakage volume wi1l not exceed the value calculated in the- safety 
analyses at the design basi5 LOCA maximum peak containment pressure of 44 psig, Pa. As 
an added conservatism, the measured overall i.ntegrated l ea.kage rate (Type A Test) is 
further limited to less than or equal to O. 75 La dtJring performance of the per1odi c 
tests to a·ccount for possible degradati,en of the contai'nmerrt leakage barriers be-tweerr 
leakage tests. 

Operating experience with the main steam line isolation valves has 
indicated that degradation has occasionally occurred in the leak tightness of 
tne valves; th-erefore the srecial requ,rement for testing th€se valves. 

The surveillance testing for measuf'ing leakage rates is consistent with 
the Primary ~ontainment Leakage Rate Testing Program. 

Limerick has atl approved license amendment to imp·lement 10 CfR 50.69, "Risk
Infbrmed Cate·gori zati on and Treatment of Structures, Systems and Components for Nuclear 
Power Reactors", and may voluntarily comply with the treatment ·requirements of 10 CFR 
50.69 as an alternative to compliance with the Type Band ·Type C leakage testing 
rec:11:tfr€ments of 10 CFR 50, Appendix J for Risk-Informed Safety Cl assifi catJ on (RISC) 
RISC-3 or RTSC-4 penetrations and valves meeting the following criteria: 

. -
A. Containment penetrations that are either l~inth nominal size or lessJ or 

conti nuous1 y pre-ssuri ze.d. 
B. · Containment i.solation valves th.at meet one or more of ttle following crHeri.a. 

1. The valve is requj r-ed to be open undet accident con di ti ans to prevent. or 
mitigijte core damage events; · 

2. The Villve is normally tlosefand 1n a physically closed, water-filled system; 
3. The valve is in a_physically closed system whose piping pressure rating 

exceeds the contaihment design pressure rating and is not connect~d to the 
reactor toolgnt pressure boundary; or 

4. The valve is L-irn:;ti nominal size or less. 

RISC-3 penetrations and valves that meet the criteria above may be removed, from 
" the scope of the Primary Containment L~akage Rate. Testing Program, 9s implemented .by 

Technical Spe(ificat1ons ,.6.1, 4.6.l and 6.8 .. 4.g. Alternative Tr€atment w1lJ be 
1rnplemented in accordance with ttie requirements of 10 CFR 50.69.(d). 

lIMERICK - 0NIT 1 B 3/4 6-1 · Amendment No. ~, ~. ~, -HS 
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3/4.& CONTAINMENT SYSTEMS 

3/4.6,1.3 PRIMARY CONTAINMENT AIR LOCK 

The lim1tations on closure and 1eak rate for the primary containment air 
lock are required to meet the restrictions on PRJMARY CONTAINMENT INTEGRITY 
and the Primary Conta1nment Le.akage Rate Testill9, Program. Only one closed door in 
the air lock is required to maintain the integrity of the containment. 

3/4.6.1.4 MSIV LUKAG~ ALURNATE QRMN.. PATHWAY 

Calculated doses riesulting from the- maximum leakage allowances for the 
main steamline isolation va1ves in the postulated LOCA situations will not 
exceed the criteria of 10 CFR Part 100 gu1delines, provided the main steam line 
system from the isolation valves up to and including the turbine condenser remains 
intact. Operating experience has indicateo that degradation has -0ccasionally 
occurred in the l e~k tightness of the MSIVs suc'h that the specified leakage 
requirements have not always been e0ntinu.ously maintained. The requirement for 
the MSIV Leakage Al tern ate Drain Pathway serves to reduce the off site dose. 

~IMERICK - UNIT 1 B 3/4 6-la Amendment No.~. -U+&, -±-07, -¼-1-@ 
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CQtjTAINMENI SYST'EMS 

3/4.6.1.5 PRIMARY CONTAINMENI SIRUCIURAL INTEGRIIt 

Th1s limitatfon ensures that tl,-e structural integrity of the containment 
wi11 be maintairred comparable to the oi'i-gin,al design standards for the lHe uf 
the unit. Struct~raT i·ntegrHy is required to ensure that th~ cootainment w1l l 
withstand the maximum calculated pressur-e in the event of a LOCA. A visual 
inspect~on in accordanc~ with the Primary Conta1nment Leakage Rate Testing 
Program is suffi ci ant to demonstrate this capabil Hy. 

3/4.6.1.6 DRYWELL AND SUPPB~SSION CHAMBER INTERNAL PRESSURE 

The li'm1taU ons on drYWel 1 and suppression chamber internal pressur€ ensure· 
that the c11lcu1ated containment peak pressure does- Mt exceed the design 
pressure of 55 .psig during LOCA conditio'fls or that the ~xternal pressure differ, 
.ential <toes ~ot exceed ttie design maximum external pressure differ.ential Of 
5.0 psid. The limtt of - 1.0 to+ 2.0 psig for 1n1tial containment pressure 
wn 1 1 imit the total pressure to .:,:; 44 psi g wM ch is 1 ess than the de-sign 
pressure and is consistent \'l'ith the safety analysis. 

3/4. 6. L 7 DRY WE LL AVERAGE MR TEMPERATURE 

The TimitatiOTI on drywell average air temperature ensures that the con
tainment pea.k air temperature does not exceed the design temperatul"e of 340 6 F 
during steam line breax conditions and is'consistent with the safety analys~s. 

3/4.6.l.8 DRYW~LL AND SUPPRESSION CHAMBER PURGE SY$TEM 

The drywell and suppr~ssi on ~h.ambeF purg-e supply and exhaust isolation 
val yes are required to be closed during pl ant operation exce13t its req.u,red for 
-inerting, deinerting, pressure control, ALARA or air quality c;onsider-at-iOn'S for 
personnel entry, or Surveillances tnat require the valves to be open. Limiting 
the use of the drywe1l and suppression chamber purge system to specific criteria 
is imposed to protect the integrity of the SGTS -filters. Analys1s indicates 
that should a LOCA occur while this pathway is beiAg utilized, the associated 
pressure surge through the- (18 or 24") purge 11 nes wi 11 adversely affect the 
integrity of SGTS. This condition is not imposed on the 1 and 2 inch valves used 
for pr-es.sure control since a surge through these Tines ·does nut threaten the' 
operability of S-G-TS. 

Survei·llance req1:1irement 4.6 .. 1,8 ensures that th-e primary_containment purge 
valves are closed as required or, if open, open for irn ,allowable reason., If 
a ,purge valve is open 1n violation of this SR, t.he· valve, is considered-i,nbp-erab1e. 
The SR is modified tJy a Note stating that primary containment purge vc1lves 
are only required to be c1 osed tn OPERATJONAL CONDITIONS 1.. 2 ancf 3. The S_R 
is also modified by a Note stating that the SR is not required to be met when 
the p11rge valves ar-e open for th-e stated reasons. The Note- states_ that these
valves may be opened for ine.rting, deinert1ng, pressure contro1 1 ALARA or air 
quality considerations f9r personnel entry, or Surveillances that requ1re' the 
valves to be open, The 18 ,ar 24 ioch purge vaTves are ·capable of closing in 
the environment following a LOCA. Therefore, these valves are allowed. to be 
open for ljmited per1ods of time. 

LIMERlCK - UNJT l 8 3/4 6-2' 

- I 

1 

I 



THIS PAGt INTENTIONALLY LEFT BLANK :c-

I 
I 

-- - I 



CONTAINMENT SYSTEMS 

3/4.6.2 DEPRESSURIZATION SYSTEMS 

The specifications of this section ensure that the primary containment 
pressure will not exceed the design pressure of 55 psig during primary syst~m 
blowdown from full operating pressure. Management of gas voids is important to 
Suppression Pool Cooling/Spray Subsystem OPERABILITY. 

The suppression chamber water provides the heat sin~ for the reactor coolant 
system energy release following a postulated rupture of the system. The 
suppression chamber water volume must absorb the associated decay and structural 
sensible heat released during reactor coolant system blowdown from 
rated conditions. Since all of the gases in the drywell are purged into the 
suppression chamber air space during a loss-of-coolant accident, the pressure 
of the suppression chamber air space must not exceed 55 psig. The design volume 
of the suppression chamber, water and air, was obtained by considering that the 
total volume of reactor coolant is discharged to the suppression chamber and 
that the drywell volume is purged to the suppression chamber. 

Using the minimum or maximum water volumes given in this specification, 
suppression pool pressure during the design basis accident is below the design 
pressure. Maximum water volume of 134,600 ft 3 results in a downcomer submergence 
of 12'3" and the minimum volume of 122,120 ft 3 re$ults in a submergence approximately 
2'3" less. The maJority of the Bodega tests were run with a submerged length of 4 
feet and with complete condensation. Thus, with respect to the downcomer submergence, 
this specification is adequate. The maximum temperature at the end of the 
blowdown tested during the Humboldt Bay and Bodega Bay tests was 170°F and this 
is conservatively taken to be the limit for complete condensation of the reactor 
coolant, although condensation would occur for temperature above 170°F. 

Should it be necessary to make the suppression chamber inoperable, this shall 
only be done as specified in Specification 3.5.3. 

Under full power operating conditions, blowdown through safety/relief valves 
assuming an initial suppression chamber water temperature of 95°F results in a 
bulk water temperature of approximately 140°F immediately following blowdown 
which is below the 190°F bulk temperature limit used for complete condensation 
via T-quencher devices. At this temperature and atmospheric pressure, the 
available NPSH exceeds that required by both the RHR and core spray pumps, thus 
there is no dependency on containment overpressure during the accident injection 
phase. If both RHR loops are used for containment cooling, there is no dependency 
on containment overpressure for post"LOCA operations. 
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CONTAINMENT SYSTEMS 

3/4,6.2 DEPRESSURIZATION SYSTEMS (Continued) 

RHR Suppression Pool Cooling/Spray subsystem piping and components have the 
potential to develop voids and pockets of entrained gases. Preventing and managing 
gas intrusion and accumulation is necessary for proper operation of the RHR 
suppression pool subsystems and may also prevent water hammer and pump cavitation. 

Selection of RHR Suppression Pool Cooling/Spray subsystem locations susceptible 
to gas accumulation is based on a review of system design i8formation, including 
piping and instrumentation drawings, isometric drawings, plan and elevation drawings, 
and calculations. The design review is supplemented by system walk aowns to validate 
the system high points and to confirm the location and orientation of important 
components that can become sources of gas or could otherwise cause gas to be trapped 
or difficult to remove during system maintenance or restoration. Susceptible 
locations depend on plant and system configuration, such as stand-by versus operating 
conditions. 

The RHR Suppression Pool Cooling/Spray subsystem is OPERABLE when it is 
sufficiently filled with water. Acceptance criteria are established for the volume 
of accumulated gas at susceptible locations. If accumulated gas is discovered that 
exceeds the acceptance criteria for the susceptible location (or the volume of 
accumulated gas at one or more susceptible locations exceeds an acceptance criteria 
for gas volume at the suction or discharge of a pump), the Surveillance is not met. 
Accumulated gas should be eliminated or brought within the acceptance criteria 
Timits. 

RHR Suppression Pool Cooling/Spray subsystem locations susceptible to gas 
accumulation are monitored and, if gas is found, the gas volume is compared to the 
acceptance criteria for the location. Susceptible locations in the same system flow 
path which are subject to the same gas intrusion mechanisms may be verified by 
monitoring a representative subset of susceptible locations. Monitoring may not be 
practical for locations that are inaccessible due to radiological or environmental 
conditions, the plant configuration, or personnel safety. For these locations 
alternative methods (e.g., operating parameters, remote monitoring) may be used to 
monitor the susceptible location. Monitoring is not required for susceptible 
locations where the maximum potent1al accumulated gas void volume has been evaluated 
and determined to not challenge system OPERABILITY. The accuracy of the method used 
for monitoring the susceptible locations and trending of the results should be 
sufficient to assure system OPERABILITY during th-e Surveillance interval. 

One of the surveillance requirements for the suppression pool cooling (SPC) 
mode of the RHR system is to demonstrate that each RHR pump develops a flow rate 
3 10,000 gpm while operating in the SPC mode with flow through the heat 
exchanger and its associated closed bypass valve, ensuring that pump performance 
has not degraded during the cycle and that the flow path is operable. This test 
confirms one point on the pump design curve and is indicative of overall 
performance. Such inserv1ce inspections confirm component operability, trend 
performance and detect incipient failures by indicating abnormal performance. The 
RHR heat exchanger bypass valve is used for adjusting flow through the heat 
exchanger, and is not designed to be a tight shut-off valve. With the bypass 
valve closed, a portion of the total flow sti11 travels through the bypass, which 

LIMERICK - UNIT 1 B 3/4 6-3a Amendment No . .§..7., -&& 
Associated with Amendment 216 



CONTAINMENT SYSTEMS 

3/4.6,2 DEPRESSURIZATION SYSTEMS (Continued) 

can affect overall heat transfer. However, no heat transfer performance 
requirement of the heat exchanger is intended by the current Technical 

Specification surveillance requirement. This is confirmed by the lack of any flow 

requirement for the RHRSW system in Technical Specifications Section 3/4. 7.1. 

Verifying an RHR flowrate through the heat exchanger does not demonstrate heat 

removal capability in the absence of a requirement for RHRSW flow. LGS does 

perform heat transfer testing of the RHR heat exchangers as part of its response 

to Generic Letter 89-13, which verified the commitment to meet the requirements of 

GDC 46. 

Experimental data indicate that excessive steam condensing load$ can be 

avoided if the peak local temperature of the suppression pool is maintained below 

200°F during any period of relief valve operation for T-quencher devices. 

Specifications have been placed on the envelope of reactor operating conditions so 

that the reactor can be depressurized in a timely manner to avoid the regime of 

potentially high suppression chamber loadings. 

Because of the large volume and thermal capacity of the suppression pool, 

the volume and temperature normally changes very slowly and monitoring these 

parameters daily is sufficient to establish any temperature trends. By requiring 

the suppression pool temperature to be frequently recorded during periods of 

significant heat addition, the temperature trends will be closely followed so 

that appropriate action can be taken. 

In addition to the limits on temperature of the suppression chamber pool 

water, operating procedures define the action to be taken in the event a safety

relief valve inadvertently opens or sticks open. As a minimum this action shall 

include: Cl) use of all available means to close the valve, (2) initiate suppres

sion poor water cooling, (3) initiate reactor shutdown, and (4) if other safety

relief valves are used to ~epressurize the reactor, their discharge shall be 

separated from that of the stuck-open safety/relief valve to assure mixing and 

uniformity of energy insertion to the pool. 

During a LOCA, potential leak paths between the drywell and suppression chamber 

airspace could result in excessive containment pressures, since the steam flow into 

the airspace would bypass the heat sink capabilities of the chamber. Potential sources 

of bypass leakage are the suppression chamber-to-drywell vacuum breakers CVBs), 

penetrations in the diaphragm floor, and cracks in the diaphragm floor and/or liner plate and 

downcomers located in the suppression chamber airspace. The containment pressure 

response to the postulated bypass leakage can be mitigated by manually actuating the 

suppression chamber sprays. An analysis was performed for a design bypass leakage area of 

A/ ✓k equal to 0.0500 ft 2 to verify that the operator has sufficient time to initiate the 

sprays prior to exceeding the containment design pressure of 55 psig. The limit of 10% of 

the desi~n value of 0.0500 ft 2 ensures that the design basis for the steam bypass analysis 

is met. 
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CONTAINMENT SYSTEMS 
BASES 

DEPRESSURIZATION SYSTEMS (Continued) 
The drywell-to-suppression chamber bypass test at a differential pressure of at least 4.0 psi verifies the overall bypass leakage area for simulated LOCA conditions is less than the specified limit. For those outages where the drywell-to-suppression chamber bypass leakage test in not conducted, the VB leakage test verifies that the VB leakage area is less than the bypass limit, with a 76% margin to the bypass limit to accormiodate the remaining potential leakage area through the passive structural components. Previous drywell-to-suppression chamber bypass test data indicates that the bypass leakage through the passive structural components will be much less than the 76% margin. The VB leakage limit, combined with the negligible passive structural leakage area, ensures that the drywell-to-suppression chamber bypass leakage limit is met for those outages for which the drywell-to-suppression chamber bypass test is not scheduled. 

3/4.6.3 PRIMARY CONTAINMENT ISOLATION VALVES 
The OPERABILITY of the primary containment isolation valves ensures that the containment atmosphere will be isolated from the outside environment in the event of a release of radioactive material to the containment atmosphere or pressurization of the containment and is consistent with the requirements of GDC 54 through 57 of Appendix A of 10 CFR Part 50. Containment isolation within the time limits specified for those isolation valves designed to close automatically ensures that the release of radioactive material to the environment will be consistent with the assumptions used in the analyses for a LOCA. 
The scram ~ischarge volume vent and drain valves serve a dual function, one of which is primary containment isolation. Since the other safety functions of the scram discharge volume vent and drain valves would not be available if the normal PCIV actions were taken, actions are provided to direct the user to the scram discharge volume vent and drain operability requirements contained in Specification 3.1.3.1. However, since the scram discharge-volume vent and drain valves are PCIVs, the Surveillance Requirements of Specification 4.6.3 still app1y to these valves. 
The opening of a containment isolation valve that was locked or sealed closed to satisfy Technical Specification 3.6.3 Action statements, may be reopened on an intermittent basis under administrative controls. These controls consist of stationing a dedicated individual at the controls of the valve, who is in continuous coomunication with the control room. In this way, the penetration can be rapidly isolated when a need for primary containment isolation is indicated. 
Primary containment isolation valves governed by this Technical Specification are identified in Table 3.6.3-1 of the TRM. 

This Surveillance Requirement requires a demonstration that a representative sample of reactor instrument li'ne excess flow check valves (EFCVs) is OPERABLE by verifying that the valve actuates to the isolation position on a simulated instrument line break signal. The representative sample consists of an approximately equal number of EFCVs, such that each EFCV is tested in accordance with the Surveillance Frequency Control Program. In addition, the EFCVs in the sample are representative of the various plant configurations, models, sizes, and operating environments. This ensures that any potentially common problem with a specific type or application of EFCV is detected at the earliest possible time. This Surveillance Requirement provides assurance that the instrumentation line EFCVs will perform so that predicted radiological consequences will not be exceeded during a postulated instrument line break event. Furthermore, any EFCV failures will be evaluated to determine if additional testing in the test interval is warranted to ensure overall reliability is maintained. Operating experience has demonstrated that these components are highly reliable and that failures to isolate are very infrequent. Therefore, testing of a representative sample was concluded to be acceptable from a reliability standpoi~t. For some EFCVs, this Surveillance can be performed with the reactor at power. 
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CONT8INMENT SYSTEM$ 

BASES 

314,6,4 VACVUM RELIEF 

Vac~um relief valves are provided to equalize the pressure between the 
suppression chamber and drywell. This system will mainta1n the structural 
integrity of the primary containment under condHions of large differential 
pressures. · 

The vacuum breakers between the s~pressi on chamber and the drywell must 
not be inoperable in the open position s1nce this would al1ow bypassing of the 
suppression pool 1n case of an accident. Two pairs of valves ,rre required to 
proteGt containment structural integrity. There are four pairs of valves 
(three to provide minimum redundancy) so thijt operatioh may continue for up to 
72 hours or in accordance with the Risk Informed Completion Time -Program with no 
more than two pairs of vacuum breakers i~operable in the closed position. 

Each vacuum bre~ker valve's position indication system is of great enough 
sensit1vity to ehsure that th_e fTJaximurn steam bypgss leakage coefficient of 

A 
✓k = 0. 05- ft2 

for the vacuum rel1ef system (assuming one valve fully open) will not be exceeded. 
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CONTAINMENT SYSTEMS 

3/4.6,5 SECONDARY CONTAINMENT 

Secondary containment is designed to minimize any ground level release of 
radioactive material which may result from an accident. The Reactor Enclosure 
and associated structures provide secondary containment during normal operation 
when the drywell is sealed and in service. At other times the drywell may be 
open and, when required, secondary containment integrity is specified. 

Establishing and maintaining a vacuum in the reactor enclosure secondary 
containment with the standby gas treatment system in accordance with the 
Surveillance Frequency Control Program, along with the surveillance of the doors, 
hatches, dampers and valves, is adequate to ensure that there are no violations of 
the integrity of the secondary containment. 

The OPERABILITY of the reactor enclosure recirculation system and the standby 
gas treatment systems ensures that sufficient iodine removal capability will 
be available in the event of a LOCA. The reduction in containment iodine 
inventory reduces the resulting SITE BOUNDARY and Control Room radiation doses 
associated with containment leakage. The operation of these systems and 
resultant iodine removal capacity are consistent with the assumptions used in the 
LOCA analysis. Provisions have been made to continuously purge the filter 
plenums with instrument air when the filters are not in use to prevent buildup of 
moisture on the adsorbers and the HEPA filters. 

As a result of the Alternative Source Term (AST) project, secondary 
containment integrity of the refueling area is not required during certain 
conditions when handling irradiated fuel or during CORE ALTERATIONS and alignment 
of the Standby Gas Treatment System to the refueling area is not required. The 
control room dose analysis for the Fuel Handling Accident (FHA) is based on 
unfiltered releases from the South Stack and therefore, does not require the 
Standby Gas Treatment System to be aligned to the refueling area. 

However, when handling RECENTLY IRRADIATED FUEL, secondary containment 
integrity of the refueling araa is required and alignment of the Standby Gas 
Treatment System to the refueling area is required. The AST fuel handling analysis 
does not include an accident involving RECENTLY IRRADIATED FUEL or an accident 
involving draining the reactor vessel. 

The Standby Gas Treatment System is required to be OPERABLE when handling 
irradiated fuel, handling RECENTLY IRRADIATED FUEL and during CORE ALTERATIONS. 
Fuel Handling Accident releases from the North Stack must be filtered through the 
Standby Gas Treatment System to maintain control room doses within regulatory 
limits. The OPERABILITY of the Standby Gas Treatment System assures that releases, 
if made through the North Stack, are filtered prior to release. 
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CONTAINMENT SYSTEMS 

SECONDARY CONTAINMENT (Continued) 

Surveillances 4.6.5.1.1.a and 4.6.5.1.2.a are each modified by a footnote(*) 
which states the surveillance is not required to be met for up to 4 hours if an 
analysis demonstrates that one standby gas treatment subsystem remains capable of 
establishing the required secondary containment vacuum. Use of the footnote is 
expected to be infrequent but may be necessitated by situations in which secondary 
containment vacuum may be less than the required containment vacuum, such as, but 
not limit€d to, wind gusts or failure or change of operating normal ventilation 
subsystems. These conditions do not indicate any change in the leak tightness of 
the secondary containment boundary. The analysis should consider the actual 
conditions (equipment configuration, temperature, atmospheric pressure, wind 
conditions, measured secondary containment vacuum, etc.) to determine whether, if 
an accident requiring secondary containment to be OPERABLE were to occur, one train 
of standby gas treatment could establish the assumed secondary containment vacuum 
within the time assumed in the accident analysis. If so, the surveillance may be 
considered met for a period up to 4 hours. The 4-hour limit is based on the 
expected short duration of the situations when the footnote wou1d oe appliea. 

Surveillances 4.6.5.1.1.b.2 and 4.6.5.1.2.b.2 require verifying that one 
secondary containment personnel access door in each access opening is closed 
which provides adequate assurance that exfiltration from the secondary 
containment will not occur. An access opening contains at least one ~nner and 
one outer door. The intent is to not breach the secondary containment, wh1ch is 
achieved by maintaining the inner or outer personnel access door closed. 
Surveillances 4.6.5.1.1.b.2 and 4.6.5.1.2.b.2 provide an allowance for brief, 
inadvertent, simultaneous openings of redundant secondary containment personnel 
access doors for normal entry and exit conditions. 

Although the safety analyses assumes that the reactor enclosure secondary 
containment draw down time will take 930 seconds, these surveillance require
ments specify a draw down time of 916 seconds. This 14 second difference is 
due to the diesel generator starting and sequence loading delays which is not 
part of this surveillance requirement. 

The reactor enclosure secondary containment draw down time analyses assumes 
a starting point of 0.25 inch of vacuum water gauge and worst case SGTS dirty 
filter flow rate of 2800 cfm. The surveillance requirements satisfy this as
sumption by starting the drawdown from ambient conditions and connecting the 
adjacent reactor enclosure and refueling area to the SGTS to split the exhaust 
flow between the three zones and verifying a minimum flow rate of 2800 cfm from 
the test zone. This simulates the worst case flow alignment and v~rifies ade
quate flow is available to drawdown the test zone within the required time. 
The Technical Specification Surveillance Requirement 4.6.5.3.b.3 is intended 
to be a multi-zone air balance verification without isolating any test zoDe. 
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co~TAINMENT SYSTEMS 

SECONDARY CONTAINMENI (Continued) 

The SGTS fans are sized for three ZQnes ahd therefore, when aligned to a 
single zone or two zones, will have excess capacity to more quickly drawdown 
the affected zones. There is no maximum flow rimit to individual zones or 
pairs of zones and the air balance and drawdcwn Hme are verified when all 
th~ee tones are connected to the SGTS. 

The three zone air bal~ote verification and drawctown test will ~e dorie 
after any majo,r system alter;;tion, whkh 1s any modification which wi11 have 
an effect on the SGT$ flowrate such th:at the .ability of the sers· to drawdown 
the reactor enclosure to greater than or equal to O. 25 inch of V:acuum water 
gage in less than or equal to 916 seconds could be affected. 
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CONTAINMENT SYSTEMS 

3/4.6.5 SECONDARY CONTAINMENT (Continued) 

The field tests for bypass leakage across the SGTS charcoal 
HEPA filter banks are performed at a flow rate of 5764 ± 10% cfm. 
analysis performed on the SGTS carbon samples will be tested at a 
fpm based on the system residance time. 

adsorber and 
The laboratory 

velocity of 66 

The SGTS fi1ter train pressure drop is a function of air flow rate and 
filter conditions. Surveillance testing is performed using either the SGTS or 
drywell purge fans to provide operating convenience. 

Each reactor enclosure secondary containment zone and refueling area 
secondary containment zone is tested independently to verify the design leak 
tightness. A design leak tightness of 2500 cfm or less for each reactor 
enclosure and 764 cfm or less for the refueling area at a 0.25 inch of vacuum 
water gage will ensure that containment integrity is maintained at an 
acceptable level if all zones are connected to the SGTS at the same time. 

The Reactor Enclosure Secondary Containment Automatic Isolation Valves 
and Refueling Area,Secondary Containment Automatic Isolation Valves can be 
found in the UFSAR. 

The post-LOCA offsite dose analysis assumes a reactor enclosure secondary 
cnntainment post-draw down leakage rate of 2500 cfm and certain post-accident 
X/Q values. While the post-accident X/Q values represent a statistical inter
pretation of historical meteorological data, the highest ground level wind 
speed which can be associated with these values is 7 mph (Pasquill-Gifford 
stability Class G for a ground level release). Therefore, the surveillance 
requirement assures that the reactor enclosure secondary containment is verified 
under meteorological conditions consistent with the assumptions utilized in the 
design basis analysis. Reactor Enclosure Secondary Containment leakage tests that 
are successfully performed at wind speeds in excess of 7 mph would also satisfy 
the leak rate surveillance requirements, since it shows compliance with more 
conservative test conditions. 

3/4,6.6 PRIMARY CONTAINMENT ATMOSPHERE CONTROL 

The primary containment atmospheric mixing system is provided to ensure 
adequate mixing of the containment atmosphere to prevent localized accumulations 
of hydrogen and oxygen from exceeding the lower flammability limit during post
LOCA conditions. 

All nuc1ear reactors must be designed to withstand events that generate 
hydrogen either due to the zirconium metal water reaction in the core or due to 
radiolysis. The primary method to control hydrogen is to inert the primary 
containment. With the primary containment inert, that is, oxygen concentrat1on 
<4.0 volume percent (v/o), a combustible mixture cannot be present in the primary 
containment for any hydrogen concentration. The capability to inert the primary 
containment and maintain oxygen <4.0 v/o works together with Drywell Hydrogen 
Mixing System to provide redundant and diverse methods to mitigate events that 
produce hydrogen. 
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CONfAINMtNT SYSTEMS 

3/4.6.6 PRIMARY CQNTAINM£NI ATMOSFHERE COITTRQL (Continued) 

H oxygen concentration is ~ 4.0 v/o at any time while operating in QPERArIONAL 
CONDiilON 1 or 2, oxygen concentration must be restored to< 4.0 v/o within 72 hour£. 
The 72 hour Completion Time ts allowed wheTI oxygen concentration is~ 4.0 v/o becaus~ 
of the low probabt1 i ty and long duraHon of an event that wcul d generate si gni fi cant 
amounts of hydrogen o.ccurri ng dur1 ng this period. 

The provision of Specificatton 3.0.4.c 1s applicable. T~is allowance permits 
entry into the applicable OPERAtlONAL GONDITION(S) ,while relying on the Actions. This 
allowance is acceptable becaU;se inerting the primary contginment preverits containment 
access wtthout an appropriate breathing apparatus. Therefore, the primary containment 
is inerted as 1ate as possible in the p1ant start~p, after entering OPERATIONAL 
CONDITIONS 1 and 2, and deinerted as soon as possible in the plant shutdown. It- is 
acceptable to intenttonally e~ter the Action prior to a shutdown in order to begin 
deinert1ng tt'te primary containment pri0r to exit1ng the Applicability. 

If oxygen concentration cannot be restO'red to within the limit Within th€ 
required Completion iime, the plant must be brought to a OPERATIONAL CONDITlON in which 
the LCO does not apply. To achieve. this status. power must be reduced to HOT SHUTDOWN 
within 12 hours. The 12 hour Completion Time is reasonable, based on operating 
experience, to reduce reactor power from full power conditions in an orderly manner and 
wjthout cha11eng1ng plant systems. 
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3/4,7 PLANT SYSTEMS 

3/4.7,1 SERVICE WATER SYSTEMS - COMMON SYSTEMS 

The OPERABILITY of the service water systems ensures that sufficient cooling 
capacity is available for continued operation of safety-related equipment during 
normal and accident conditions. The redundant cooling capacity of these systems, 
assuming a single failure, is consistent w1th the assumptions used in the accident 
cond1t1ons within acceptable limits. 

The RHR and ESW systems are common to Units 1 and 2 and consist of two 
independent subsystems each with two pumps. One pump per subsystem (loop) is 
powered from a Unit 1 safeguard bus and the other pump is powered from a Unit 2 
safeguard bus. In order to ensure adequate onsite power sources to the systems 
during a loss of offsite power event, the inoparability of these supplies are 
restricted in system ACTION statements. 

RHRSW is a manually operated system used for core and containment heat 
removal. Each of two RHRSW subsystems has one heat exchanger per unit. Each 
RHRSW pump provides adequate cooling for one RHR heat exchanger. By limiting 
operation with less than three OPERABLE RHRSW pumps with OPERABLE Diesel 
Generators, each unit is ensured adequate heat removal capability for the 
design scenario of LOCA/LOOP on one unit and simultaneous safe shutdown of the 
other unit. 

Each ESW pump provides adequate flow to the cooling loads in its 
associated loop. With only two divisions of power required for LOCA 
mitigation of one unit and one division of power required for safe shutdown of 
the other unit, one ESW pump provides sufficient capacity to fulfill design 
requirements. ESW pumps are automatically started upon start of the 
associated Diesel Generators. Therefore, the allowable out of service times 
for OPERABLE ESW pumps and their associated Diesel Generators is limited to 
ensure adequate cooling during a loss of offsite power event. Alternatively, 
the allowable out-of-service times can be determined in accordance with the 
Risk Informed Completion Time Program. 
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PLANT SYSTEMS 

3/4.7.2 CONTROL ROOM EMERGENCY FRESH AIR SUPPLY SYSTEM· COMMON SYSTEM 
The OPERABILITY of the control room emergency fresh air supply system 

ensures that the control room w1ll remain habitable for occupants during and 
following an uncontrolled release of radioactivity. hazardous chemicals, or 
smoke. Constant purge of the system at 1 cfm is sufficient to reduce the buildup of moisture on the adsorbers and HEPA filters. The OPERABILITY of this system 
1n conjunction with control room design provisions is based on limiting the 
radiatton exposure to personnel occupying the control room to 5 rem or less 
Total Effective Dose Equivalent. This limitation is consistent with the 
requirements of 10 CFR Part 50.67, Accident Source Term. 

Since the Control Room Emergency Fresh Air Supply System is not credited 
for filtration in OPERATIONAL CONDITIONS 4 and 5, applicability to 4 and 5 is 
only required to support the Chlorine and Toxic Gas design basis isolation 
requirements. 

The Control Room Envelope (CRE) is the area within the confines of the CRE 
boundary that contains the spaces that control room occupants inhabit to control the unit during normal and accident conditions. This area encompasses the control room, and other noncritical areas including adjacent support offices, to1let and utility rooms. The CRE is protected during normal operation, natural events, and accident cond1tions. The CRE boundary is the combination of walls, floor, 
ceiling, ducting, valves, doors, penetrations and equipment that physically form the CRE. The OPERABILITY of the CRE boundary must be maintained to ensure that the inleakage of unfiltered air into the CRE will not exceed the 1nleakage 
assumed in the licensing basis analysis of design basis accident (OBA) 
consequences to CRE occupants. The CRE and its boundary are defined in the 
Control Room Envelope Habitability Program. 

In addition, The CREFAS System provides protection from smoke and hazardous chemicals to the CRE occupants. The analysis of hazardous chemical releases 
demonstrates that the toxicity limits are not exceeded in the CRE following a 
hazardous chemical release (Ref. 1). The evaluation of a smoke challenge 
demonstrates that it will not result in the inability of the CRE occupants to 
control the reactor either from the control room or from the remote shutdown 
panels {Ref. 2). 

In order for the CREFAS subsystems to be considered OPERABLE, the CRE 
boundary must be maintained such that the CRE occupant dose from a large 
radioactive release does not exceed the calculated dose in the licensing basis 
consequence analyses for DBAs, and that CRE occupants are protected from 
hazardous chemicals and smoke. 

The LCO is modified by a Note allowing the CRE boundary to be opened 
intermittently under administrative controls. This Note only applies to openings 
in the CRE boundary that can be rapidly restored to the design condition, such as doors, hatches, floor plugs, and access panels. For entry and exit through 
doors, the administrative control of the opening 1s performed by the person(s) 
entering or exiting the area. For other openings, these controls should be 
pr1ceduraliied and consist of stationing a dedtcated individual at the opening 
who 1s in continuous communication with the operators 1n the CRE. This individual 
will have a method to rapidly close the opening and to restore the CRE boundary 
to a condition equivalent to the design condition when a need for CRE isolation 
is indicated. 
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PLANT SYSTEMS 

3/4.7.2 CONTROL ROOM EMERGENCY FRESH AIR SUPPLY SYSTEM - COMMON SYSTEM (Cont1nued) 

If the unfiltered inleakage of potentially contaminated a1r past the CR£ 
boundary and into the CRE can result in CRE occupant radiological dose greater 
than the calculated dose of the licensing basis analyses of OBA consequences 
(allowed to be up to 5 rem TEDE), or inadequate protect1on of CRE occupants from 
hazardous chemicals or smoke, the CRE boundary is inoperable. Actions must be 
taken to restore an OPERABLE CRE boundary within 90 days. 

Ouring the period that the CRE boundary is considered inoperable, action 
must be initiated immediately to implement m1tigating actions to lessen the 
effect on CRE occupants from the potential hazards of a radiological or chemical 
event or a challenge from smoke. Actions must be taken within 24 hours to verify 
that in the event of a DBA, the mitigating actions will ensure that CRE occupant 
radiological exposures will not exceed the calculated dose of the licensing basis 
analyses of OBA consequences, and that CRE occupants are protected from hazardous 
chemicals and smoke. These mitigating actions (i.e., actions that are taken to 
offset the consequences of the inoperable CRE boundary) should be preplanned for 
implementation upon entry 1nto the condition, regardless of whether entry is 
intent1onal or unintentional. The 24 hour Completion Time is reasonable based on 
the low probability of a OBA occurring during this time per1od, and the use of 
mitigating actions. The 90 day Complet1on Time is reasonable based on the 
determination that the mitigating actions will ensure protection of CRE occupants 
within analyzed limits while limiting the probab1lity that CRE occupants will 
have to implement protective measures that may adversely affect their ability to 
control the reactor and maintain 1t in a safe shutdown condition in the event of 
a OBA. In add1tion, the 90 day Complet1on Time is a reasonable time to diagnose, 
plan and possibly repair, and test most problems with the CRE boundary. 

SR 4.7.2.2 verifies the OPERABILITY of the CRE boundary by testing for 
unfiltered air inleakage past the CRE boundary and into the CRE. The details of 
the testing are specified in the Control Room Envelope Habitability Program. 

The CRE is considered habitable when the radiological dose to CRE occupants 
calculated in the licensing basis analyses of OBA consequences is no more than 5 
rem Total Effective Dose Equivalent and the CRE occupants are protected from 
hazardous chemicals and smoke. SR 4.7.2.2 verifies that the unfiltered air 
1nleakage into the CRE is no greater than the flow rate assumed in the licensing 
bas1s analyses of OBA consequences. When unfiltered air inleakage is greater 
than the assumed flow rate, Required Act1on 3.7.2.a.2 must be entered. Requ1red 
Action 3.7.2.a.2.c allows time to restore the CRE boundary to OPERABLE status 
prov1ded mitigating actions can ensure that the CRE remains within the licensing 
basis habitability limits for the occupants following an accident. Compensatory 
measures are discussed in Regulatory Guide 1.196, Section C.2.7.3, (Ref. 3) which 
endorses, with exceptions, NEI 99-03, Section 8.4 and Appendix F (Ref. 4). These 
compensatory measures may also be used as mitigating actions as required by 
Required Act1on 3.7.2.a.2.b. Temporary analytical methods may also be used as 
compensatory measures to restore OPERABILITY (Ref. 5). Options for restoring the 
CRE boundary to OPERABLE status 1nclude changing the licensing basis OBA 
consequence analysis, repair1ng the CRE boundary, or a combination of these 
act1ons. Depending upon the nature of the problem and the corrective action, a 
full scope inleakage test may not be necessary to establish that the CRE boundary 
has been restored to OPERABLE status. 
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3/4.7.2 ~ONTROL ROOM EMERGENCY FRESH AIR SUPPLY SYSTEM - COMMON SYSTEM (Continued) 

REFERENCES 
1. UFSAR Section 6.4 

2. UFSAR Section 9.5 

3. Regulatory Guide 1.196 

4. NEI 99-03, "Control Room Habitability Assessment Guidance," June 
2001. 

5. Letter from Eric J. Leeds (NRC) to James W. Davis (N£I) dated 
January 30, 2004, "NEI Draft White PaQer, Use of Generic Letter 
91-18 Process and Alternative Source Terms in the Context of Control 
Room Habitability." (ADAMS Accession No. ML040300694). 

3/4,7.3 REACTOR CORE ISOLATION COOLING SYSTEM 

The reactor core isolation cooling (RCIC) system is provided to assure 
adequate core cooling in the event of reactor isolation from its primary heat 
sink and the loss of feedwater flow to the reactor vessel without requiring 
actuation of any of the emergency core cooling system equipment. The RCIC 
system is conservatively required to be OPERABLE whenever reactor pressure ex
ceeds 150 ps1g. This pressure is substantially below that for which low 
pressure core cooling systems can provide adequate core cooling. Management of 
gas voids is important to RCIC System OPERABILITY. 

The RCIC system specifications are applicable during OPERATIONAL CONDITIONS 
1, 2, and 3 when reactor vessel pressure exceeds 150 psig because RCIC is the 
primary non-ECCS source of emergency core cooling when the reactor is 
pressurized. 

With the RCIC system inoperable, adequate core cooling is assured by the 
OPERABILITY of the HPCI system and justifies the specified 14 day out-of-service 
period. Alternativelyi out-of-service time can be determined in accordance with 
the Risk Informed Comp etion Time Program. A Note prohibits the application of 
Specification 3.0.4.b to an inoperable RCIC s~stem. There is an tncreased risk 
associated with entering an OPERATIONAL CONDITION or other specified condition 
in the Applicability with an inoperable RCIC subsystem and the provisions of 
Specification 3.0.4.b, which allow entry into an OPERATIONAL CONDITION or other 
specified condition in the Applicability with the L1miting Cond1tion for 
Operation not met after performance of a risk assessment addressing inoperable 
systems and components, should not be applied in this circumstance. 

The survei1lance requirements provide adequate assurance that RCIC will 
be OPERABLE when required. Although all active components are testable and full 
flow can be demonstrated by recirculation during reactor operation, a complete 
functional test requires reactor shutdown. 

Surveillance requirement 4.7.3.c.2 is normally met using re~ctor steam to 
verify the system will develop a flow greater than or equal to 600 gpm in the test 
flow path when steam is suppl1ed to the turb1ne in the range of 150 to 165 psig. 
As an alternative, Auxiliary Steam can be used for the low pressure RCIC testing 
prior to reactor startup. 

During plant startup1 when the RCIC survei1lance test is being performedi 
RCIC is required to be tes~ed within 12 hours of changing modes. The intent or 
this requirement is to verify operability prior to reaching any significant power. 
If RCIC is not successfully demonstrated operable within the 12-hour period, the 
reactor steam dome pressure must be reduced to less than 150 psig within the 
following 72 hours. The intent of the action is to hold pressure at a point where 
sufficient steam is ava11able to test the pump; it does not permit power ascension 
to continue. 
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PLANT SYSTEMS 

3/4.7.3 REACTOR CORE ISOLATION COOLING SYSTEM (Continued) 

The RCIC System flow path piping and components have the potential to 
develop voids and pockets of entrained gases. Preventing and managing gas 
intrusion and accumulation is necessary for proper operation of the required RCIC 
System and may also prevent water hammer, pump cavitation, and pumping of 
noncondensibl€ gas into the reactor vessel. 

Selection of RCIC System locations susceptible to gas accumu1ation is based 
on a review of system design information, including piping and instrumentation 
drawings, isometric drawing$, plan and elevation drawings, and calculations. The 
design review is supplemented by system walk downs to validate the system high 
points and to confirm the location and orientation of important components that 
can become sources of gas or could otherwise cause gas to be trapped or difficult 
to remove during system maintenance or restoration. Susceptible locations depend 
on plant and system configuration, such as stand-by versus operating conditions. 

The RCIC System is OPERABLE when it is sufficiently filled with water. 
Acceptance criteria are established for the volume of accumulated gas at 
susceptible locations. If accumulated gas is discovered that exceeds the 
acceptance criteria for the susceptible location (or the volume of accumulated gas 
at one or more susceptible locations exceeds an acceptance criteria for gas volume 
at the suction or discharge of a pump), the Surveillance is not met. Accumulated 
gas should be eliminated or brought within the acceptance criteria limits. 

RCIC System locations susceptible to gas accumulation are monitored and, if 
gas is found, the gas volume is compared to the acceptance criteria for the 
location. Susceptible locations in the same system flow path which are subject to 
the same gas intrusion mechanisms may be verified by monitoring a representative 
subset of susceptible locations. Monitoring may not be practical for locations 
that are inaccessible due to radiological or environmental conditions, the plant 
configuration, or personnel safety. For these locations alternative methods 
(e.g., operating parameters, remote monitoring) may be used to monitor the 
susceptible location. Monitoring is not required for susceptible locations where 
the maximum potential accumulated gas void volume has been evaluated and 
determined to not challenge system OPERABILITY. The accuracy of the method used 
for monitoring the susceptible locations and trending of the results should be 
sufficient to assure system OPERABILITY during the Surveillance interval. 

Surveillance 4.7.3.a.2 is modified by a Note which exempts system vent flow 
paths opened under administrative control. The administrative control should be 
procedural1zed and include stationing a dedicated individual at the system vent 
flow path who is in continuous communication with the operators in tha control 
room. This individual will have a method to rapidly close the system vent flow 
path if directed. 
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PLANT SYSTEMS 
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.P:LANT SYSTEMS. 

3/4.7.5 S:EALED SOURCE CONTAMINATION 

The JimHations on removable contarninat1on for source-s raquiring leak test1ng, 
1nc1udfog alpha emitters. ts based on 10 CFR 70.3'9(c) limits for plutonium. This 
limitat1on will ensur€ t'hat leakage from byproduct, s-0ur_ce, and special nuclear 
mater1a1 sources will not exceed allowable intake values. Sealed sources are 
cl.assH1ed into thr.e1:r groups according to tbeir us.e, w1th surveillance 
requirements commensurate with the probability of damage to a source tn that 
group. Those sources Which are frequently handled -are requfred to be tested more 
often than those wh1c'h are not. Sealed s-ources which are continuously enclos.ed 
within a shie·lded mechanism~ i .e,, sealed sources within ra-diatfon monitoring 
devices, are considered to be stored and need not be tested unless they are 
removed from the s h1 e.l ded mechanism. 
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PLANT SYSTEMS 

B ES 

3/4 7.8 MAIN TURBINE BYPASS S~S,TfM 

The required OPERABILITY of the main turbine bypass system ts consistent with the 
ass.wmpt1ons of the feedwater controller failure analysis 1n the cycle spec1fic 
transient analysis. 

lhe main tur1>ine bypass ~ystem is required to be OP!RABLE to limit peak pressure 
in the main steam lines and·to maintain reactor pressure with.in acceptable limits 
during events that cause rapid pressuriza.tiOTt such that the Safety Limit MCPR. is 
net exceeded. With the main turbine bypass system inoperable, continued operation 

is based on the -cycle specific transient analysis whtch has t>een perfomed for the 
feedwater control1er failure, maximum demand with bypass failure. 
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314,B EL~CTRICAL POWER SYSTEMS 

BASES 

3/4.8.1, 3/4.8,2, and 3/4,8.3 A.C, SOURCES. p,c, SOURCES. and ONSITE POWER 
DISTRIBUTION SYSTEMS 

The OPERABILITY of the A.C. and D.C. power sources and associated distribution 

systems during operation ensures that sufficient power will be available to supply 

the safety-related equipment required for (1) the safe shutdown of the facility and 

(2) the mitigation and control of accident conditions within the facility. The 

minimum specified independent and redundant A.C. and D.C. power sources and 

distribution systems satisfy the requirements of General Design Criterion 17 of 

Appendix A to 10 CFR Part 50. 

An offsite power source consists of all breakers, transformers, switches, 

interrupting devices, cabling, and controls required to transmit power from the 

offsite transmission network to the onsite Class lE emergency bus or buses. The 

determination of the OPERABILITY of an offsite source of power is dependent upon grid 

and plant factors that, when taken together, describe the design basis calculation 

requirements for voltage regulation. The combination of these factors ensures that 

the offsite source(s), which provide power to the plant emergency buses, will be fully 

capable of supporting the equipment required to achieve and maintain safe shutdown 

during postulated accidents and transients. 

The plant factors consist of the status of the Startup Transformer (#10 and 

#20) load tap changers (LTCs), the status of the Safeguard Transformer (#101 and #201) 

load tap changers (LTCs), and the alignment of emergency buses on the Safeguard Buses 

(101-Bus and 201-Bus). For an offsite source to be considered operable, both of its 

respective LTCs (#10 AND #101 for the source to the 101-Bus, #20 AND #201 for the 

source to the 201-Bus) must be in service, and in automatic. For the third offsite 

source (from 66 kV System) to be considered operable, the connected Safeguard 

Transformer (#101 or #201) LTC must be in service and in automatic. There is a 

dependency between the alignment of the emergency buses and the allowable post 

contingency voltage drop percentage. 

The grid factors consist of actual grid voltage levels Creal time) and the post 

trip contingency voltage drop percentage value. 

The minimum offsite source voltage levels are established by the voltage 

regulation calculation. The transmission system operator (TSO) will notify LGS when 

an agreed upon limit is approached. 

The post trip contingency percentage voltage drop 1s a calculated value 

determined by the TSO that would occur as a result of the tripping of one of the 

Limerick generators. The TSO will notify LGS when an agreed upon limit is exceeded. 

The voltage regulation calculation establishes the acceptable percentage voltage ~rop 

based upon plant configuration; the acceptable value is dependent upon plant 

configuration. 

Due to the 20 Source being derived from the tertiary of the 4A and 4B 

transformer, its operability is influenced by both the 230 kV system and the 500 kV 

system. The 10 Source operability is only influenced by the 230 kV system. 
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3/4,8 ELECTRICAL POWER SYSTEMS 

BASES 

3/4,8,1, 3/4.8.2, and 3/4.8.3 A.C. SOURCES, D,C, SOURCES. and ONSITE POWER 
DISTRlBUTION SYSTEMS 

The anticipated post trip contingency voltage drop for the 66 kV Source 
(Transformers BA/BB) is calculated to be less than th~ 230 kV and 500 kV systems. 
This is attributed to the electrical distance between the output of the Limerick 
gen~rators and the input to the SA/8B transformers. Additionally, the Un1t Auxiliary 
Buses do not transfer to the BA/8B transformers; this provides margin to the 
calculated post trip contingency voltage drop limit. 

There are various means of hardening the 10 and 20 Sources to obtain additional 
margin to the post trip contingency voltage drop limits. These means include, but are 
not limited to, source alignment of the 4 kV buses, preventing transfer of 13 kV 
buses, limiting transfer of selected 13 kV loads, and operation with 13 kV buses on 
the offsite sources. The specific post trip contingency voltage drop percentage 
limits for these alignments are identified in the voltage regulation calculation, and 
controlled via plant procedures. There are also additionaT restrictions that can be 
applied to these limits in the event that an LTC is taken to manual, or if the bus 
alignment is outside the Two Source rule set. 

LGS unit post trip contingency voltage drop percentage calculations are 
performed by the PJM Energy Management System (EMS). The PJM EMS consists of a 
primary and backup system. LGS will be notified if the real time contingency analysis 
capability of PJM lS lost. Upon receipt of this notification, LGS is to request PJM 
to pr-0vide an assessment of the current condition of the grid based on the tools that 
PJM has available. The determination of the operability of the offsite sources would 
consider the assessment provided by PJM and whether the current condition of the grid 
is bounded by the grid studies previously performed for LGS. 

Based on specific design analysis, variations to any of these parameters can 
be determined, usually at the sacrifice of another parameter, based on plant 
conditions. Specifics regarding these variations must be controlled by plant 
procedures or by operability determinations, backed by specific design calculations. 

The ACTION requirements specified for the leve1s of degradation of the 
power sources provide restriction upon continued facility operation commensurate 
with the level of degradation. The OPERABILITY of the power sources are con
sistent with the initial condition assumptions of the safety analyses and are 
based upon maintaining at least two of the onsit€ A.C. and the corresponding 
D.C. power sources and associated distribution systems OPERABLE during accident 
conditions coincident with an assumed loss-of-offsite power and single failure 
of the other onsite A.C. or D.C. source. At least two onsite A.C. and their 
corresponding D.C. power sources and distribution systems providing power for 
at least two ECCS divisions Cl Core Spray loop, 1 LPCI pump and 1 RHR pump in 
suppressiDn pool cooling) are required for design basis accident mitigation as 
discussed in UFSAR Table 6.3-3. 
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3/4,8 ELECTRICAL POWER SYSTEMS 

A,C. SOURCES, D.C, SOURCES, and ONSITE POWER DISTRIBUTION SYSTEMS (Continued) 

Onsite A.C. operability requirements for common systems such as R~RSW and ESW 

are addressed in the appropriate system specification action statements. 

A,C, Sources 

As required by Specification 3.8.1.1, Action e, when one or more diesel 

generators are inoperable, there is an additional ACTION requirement to verify 

that all required systems, subsystems, trains, components, and devices, that 

depend on the remaining OPERABLE diesel generators as a source of emergency power, 

are also OPERABLE. The LPCI mode of the RHR system is considered a four train 

system, of which only two trains are required. The verification for LPCI is not 

required until two diesel generators are inoperable. This requirement is intended 

to provide assurance that a loss-of-offsite power event will not result in a 

c9mplete loss of safety function of critical systems during the period when one or 

more of the diesel generators is inoperable. The term verify as used in this 

context means to administratively check by examining logs or other information to 

determine if certain components are out-of-service for maintenance or other 

r~asons. It does not mean to perform the surveillance requirements needed to 

demonstrate the OPERABILITY of the component. 

Specification 3.8.1,1, Action i, prohibits the application of Specification 

3.0.4.b to an inoperable diesel generator. There is an increased risk associated 

with entering an OPERATIONAL CONDITION or other specified condition in the 

Applicability with an inoperable diesel generator subsystem and the provisions of 

Specification 3.0.4.b, which allow entry into an OPERATIONAL CONDITION or other 

specified condition in the Applicability with the limiting Condition for Operation 

not met after performance of a risk assessment addressing inoperable systems and 

components, should not be applied in this circumstance. 

If it can be determined that the cause of the inoperable EOG does not exist on 

the remaining operable EDG(s), based on a common-mode evaluation, then the EOG start 

test CSR 4.8.1.1.2.a.4) does not have to be performed. If it cannot otherwise be 

determined that the cause of the initial inoperable EOG does not exist on the 

remaining EDG(s), then satisfactory performance of the start test suffices to provide 

assurance of continued operability of the remaining EDG(s). If the cause of the 

initial inoperability exists on the remaining operable EDG(s), the EDG(s) shall be 

aeclared inoperable upon discovery and the appropriate action statement for multiple 

inoperable EDGs shall be entered. In the event the inoperable EOG is restored to 

operable status prior to completing the EOG start test CSR 4.8.1.1.2.a.4) or common

mode failure evaluation as required in Specification 3.8.1.1, the plant corrective 

action program shall continue to evaluate the common-mode failure possibility. 

However, this continued evaluation is not subject to the time constraint imposed by 

the action statement. The provisions contained in the inoperable EOG action 

requirements that avoid unnecessary EOG testing are based on Generic Letter 93-05, 

"Line-Item Technical Specifications Improvement to Reduce Surveillance Requirements 

for Testing During Power Operation," dated September 27, 1993. 
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3/4,B ELECTRICAL POWER SYSTEMS 

A,C, SOURCES, o,c. SOURCES, and ONSITE POWER DISTRIBUTION SYSTEMS (Continued) 

The time, voltage, and frequency acceptance criteria spec1fied for the EOG 
single largest post-accident load rejection test (SR 4.8.1.1.2.e.2) are derived 
from Regulatory Guide 1.9, Rev. 2, December 1979, recommendations. The test is 
acceptable if the EOG speed does not exceed the nominal (synchronous) speed plus 
75% of the difference bet~een nominal speed and the overspeed trip setpoint, or 
115% of nominal, whichever is lower. This computes to be 66.5 Hz for the LGS 
EDGs. The RHR pump motor represents the single largest post-accident load. The 
1.8 seconds specified is equal to 60% of the 3-second load sequence 1nterval 
associated with sequencing the next load following the RHR pumps in response to an 
undervoltage on the electr1cal bus concurrent with a LOCA. This provides 
assurance that EDG frequency does not exceed predetermined limits and that 
frequency stability is sufficient to support proper load sequencing following a 
rejection of the largest single load. 

o,c, sources 

With one division with one or two battery chargers inoperable (e.g., the 
voltage limit of 4.8.2.1.a.2 is not maintained), the ACTIONS provide a tiered 
response that focuses on returning the battery to the fully charged state and 
restoring a fully qualified charger to OPERABLE status in a reasonable time period. 
Action a.1 requires that the battery terminal voltage be restored to greater than 
or equal to the minimum established float voltage within 2 hours. This time 
provides for returning the inoperable charger to OPERABLE status or providing an 
alternate means of restoring battery terminal voltage to greater than or equal to 
the minimum established float voltage. Restoring the battery terminal voltage to 
greater than or equal to the minimum established float voltage provides good 
assurance that, within 18 hours, the battery will be restored to its.fully charged 
condition (Action a.2) from any discharge that might have occurred due to the 
charger inoperability. 

A discharged battery having terminal voltage of at least the minimum 
established float voltage indicates that the battery is on the exponential charging 
current portion (the second part) of its recharge cycle. The time to return a 
battery to its fully charged state under this condition 1s simply a function of the 
amount of the previous discharge and the recharge characteristic of the battery. 
Thus there is good assurance of fully rechargfng the battery within 18 hours, 
avoiding a premature shutdown with its own attendant risk. 

If established battery terminal float voltage cannot be restored to greater 
than or equal to the minimum established float voltage within 2 hours, and the 
charger is not operating in the current-limiting mode, a faulty charger is 
indicated. A faulty charger that is incapable of maintaining established battery 
terminal float voltage does not provide assurance that it can revert to and operate 
properly in the current limit mode that is necessary during the recovery period 
following a battery discharge event that the DC system is designed for. 
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3/4,8 ELECTRICAL POWER SYSTEMS 

A,C. SOURCES, P,C. SOURCES, and ONSITE POWER DISTRIBUTION SYSTEMS (Continued) 

If the charger is operating in the current limit mode after 2 hours that is an 
indication that the battery is partially discharged and its capacity margins will be 
reduced. The time to return the battery to its fully charged condition in this case is a 
function of the battery charger capacity, the amount of loads on the associated DC 
system, the amount of the previous discharge, and the recharge characteristic of the 
battery. The charge time can be extensive, and there is not adequate assurance that it 
can be recharged within 18 hours (Action a.2). 

Action a.2 requires that the battery float current be verified for Divisions 1 and 
2 as~ 2 amps, and for Divisions 3 and 4 as~ 1 amp. This indicates that, if the battery had been discharged as the result of the inoperable battery charger, it has now been 
fully recharged. If at the expiration of the initial 18 hour period the battery float 
current is not within limits this indicates there may be additional battery problems. 

Action a.3 limits the restoration time for the inoperable battery charger to 7 
days or in accordance with the Risk Informed Completion Time Program. This action is 
applicable if an alternate means of restoring battery terminal voltage to greater than or 
equal to the minimum established float voltage has been used (e.g., balance Of plant 
non-Cl ass lE battery charger). The 7 days reflects a reasonable time to effect 
restoration of the qualified.battery charger to OPERABLE status. Alternatively, the 
allowable out•of-servite time can be determined in accordance with the Risk Informed 
Completion Time Program. 

With one or more cells in one or more batteries in one division< 2.07 V, the 
battery cell is degraded. Per Action b.l, within 2 hours, verification of the required 
battery charger OPERABILITY is made by monitoring the battery terminal voltage 
(4.8.2.1.a.2) and of the overall battery state of charge by monitoring the battery float 
charge current (4.8.2.1.a.l). This assures that there is still sufficient battery 
capacity to perform the intended function. Therefore, with one or more cells in one or 
more batteries< 2.07 V, continued operation is permitted for a limited period up to 24 
hours. 

Division 1 or 2 with float current> 2 amps, or Division 3 or 4 with float current 
> 1 amp, indicates that a partial discharge of the battery capacity has occurred. This 
may be due to a temporary loss of a battery charger or possibly due to one or more 
battery cells in a low voltage condition reflecting some loss of capacity. Per Action 
b.2, within 2 hours verification of the required battery charger OPERABILITY is made by 
monitoring the battery terminal voltage. 

Since Actions b.1 and b.2 only specify nperform," a failure of 4.8.2.1.a.1 or 
4.8.2.1.a.2 acceptance criteria does not result in this Action not being met. However, 
if one of the Surveillance Requirements is failed the appropriate Action(s), depending on the cause of the failures, is also entered. 

If the Action b.2 condition is due to one or more cells in a low voltage condition 
but still greater than 2.07 V and float voltage is found to be satisfactory, this is not 
indication of a substantially discharged battery and 18 hours is a reasonable time prior 
to declaring the battery inoperable. 

With one or more batteries in one division with one or more cells electrolyte 
level above the top of the plates, but below the minimum established design limits (i.e., 
greater than minimum level indication mark), the battery still retains sufficient 
capacity to perform the intended function. Per Action b,3, within 31 days the minimum 
established design limits for electrolyte level must be re-established. 
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3/4.8 ELECTRICAL PQWER SYSTEMS 

A.C. SOURCES. D,C. SOURCES, and ONSITE POWER DISTRIBUTION SYSTEMS (Continued) 

With electrolyte level below the top of the p1ates there is a potential for dryout and plate degradat1on. Action b.3 addresses this potential (as well as provisions in 
Specification 6.8.4 .. h, "Battery Monitoring and Maintenance Program"). Within 8 hours level is required to be restored to above the top of the plates. The Action requirement to verify that there js no leakage by visual inspection and the Specification 6.8.4.h item to initiate action to equaltze and test in accordance with manufacturer's 
recommendation are taken from Annex D of IEEE Standard 450-1995. They are performed following the restoration of the electrolyte level to above the top of the plates. Based on the results of the manufacturer's recommended testing the battery may have to be 
declared inoperable and the affected cell(s) replaced. 

Per Action b.4, with one or more batteries in one division with pilot cell 
temperature less than the minimum established design limits, 12 hours is allowed to 
restore the temperature to within limits. A low electrolyte temperature limits the 
current and power availab1e. Since the battery is sized with margin, while battery 
capacity is degraded, sufficient capacity exists to perform the 1ntende<l function and the affected battery is not required to be considered inoperable solely as a result of the pilot cell temperature not met. 

Per Action b.5, with one or more batteries in more than one division with battery parameters not within l1mits there is not suff1cient assurance that battery capacity has not been affected to the degree that the batteries can still perform their required 
function, given that multiple divisions are involved. With multiple divisions involved, this potential could result in a total loss of function on multiple systems that rely (. upon the batteries. The 1 anger restoration times specified for battery parameters on one \._> division not within limits are therefore not appropriate, and the parameters must be restored to with1n limits on all but one division within 2 hours. 

When any battery parameter is outside the allowances of Actions b.l, b.2, b.3, 
b.4, or b.5. sufficient capacity to supply the maximum expected 1oad requirement is not ensured ·and a 2 hour restoration time is appropriate. Add1tionally, discovering one or 
more batteries in one div1sion with one or more battery cells float voltage less than 2.07 V and float current greater than limits indicates that the battery capacity may not be sufficient to perform the intended functions. The battery must therefore be restored 
within 2 hours. 

The OPERABILITY of the minimum specified A.C. and D.C. power sources and 
associated distribution systems during shutdown and refueling ensures that (1) the 
facility can be maintained in the shutdown or refueling condition for extended time 
periods and (2) sufficient instrumentation and control capability is available for 
monitoring and mai ntai ni ng the unit status. r 

The surveillance requirements for demonstrating the OPERABILITY Of the diesel 
generators are 1n accordance with the recommendations of Regulatory Guide 1.9, 
nSelection of Diesel Generator Set Capacity for Standby Power Supplies," March 10, 
1971, Regulatory Guide 1.137 "Fuel-Oil Systems for Standby Diesel Generators," 
Revision 1, October 1979 and Regulatory Guide 1,108, 
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ELECTRICAL POWER SYSTEMS 

BASES 

A.C. SOURCES. D.C. SOURCES. and ONSITE POWER DISTRIBUTION SYSTEMS <Continued) 

"Periodic Testing of Diesel Generator Units Used as Onsite Electric Power 
Systems at Nuclear Power Plants," Revision 1, August 1977 except for 
paragraphs C.2.a(3), C.2.c(l), C.2.c(2), C.2.d(3) and C.2.d(4), and the periodic 
testing will be performed in accordance with the Surveillance Frequency Control Program. 
The exceptions to Regulatory Guide 1.108 allow for gradual loading of diesel generators 
during testing and decreased surveillance test frequencies (in response to Generic Letter 
84-15). The single largest post-accident load on each diesel generator is the RHR pump. 

The Surveillance Requirement for removal of accumulated water from the fuel oil 
storage tanks is for preventive maintenance. The presence of water does not 
necessarily represent failure of the Surveillance Requirement, provided the 
accumulated water is removed during performance of the Surveillance. 
Accumulated water in the fuel oil storage tanks constitutes a col1ection of water 
at a level that can be consistently and reliably measured. The minimum level at 
which accumulated water can be consistently and reliably measured in the fuel 
oil storage tank sump is 0.25 inches. 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 accumulated water from the fuel storage tanks once every (31) 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 estqblished by Regulatory Guide 1.137. 

The survei 11 a nee requirements for demonstrating the OPERABILITY of the 
units batteries are in accordance with the recommendations of IEEE Standard 450-
1995, "IEEE Recommended Practice for Maintenance, Testing, and Replacement of Vented 
Lead-Acid Batteries for Stationary Applications." 

Verifying battery float current while on float charge (4.8.2.1.a.1) is used to 
determine the state of charge of the battery. Float charge is the condition in 
which the charger is supplying the continuous charge required to overcome the 
internal losses of a battery and maintain the battery in a charged state. The float 
current requirements are based on the float current indicative of a charged battery. 

Use of float current to determine the state of charge of the battery is consistent 
with IEEE Standard 450-1995. 

This Surveillance Requirement (4.8.2.1.a.1) states the float current 
requirement is not required to be met when battery termina1 voltage is less than the 
minimum established float voltage of 4.8.2.1.a.2. When this float voltage is not 
maintained, the Actions of 3.8~2.l Action a., provides the necessary and appropriate 
verificQtions of the battery condition. Furthermore, the float current limits are 
established based on the float voltage range and is not directly applicable when 
this voltage is not mQintained. 
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ELECTRICAL POWER SYSTEMS 

BASES 

A.C. SOURCES. D.C. SOURCES. and DNSITE POWER DISTRIBUTION SYSTEMS (Continued) 

Verifying, per 4.8.2.1.a.2, battery terminal voltage while on float charge for 
the batteries helps to ensure the effectiveness of th~ battery chargers, which 
support the ability of the batteries to perform their intended function. Float 
charge is the condition in which the charger is supplying the continuous charge 
required to overcome the internal losses of a battery and maintain the battery in a 
fully charged state while supplying the continuous steady state loads of the 
associated DC subsystem. On float charge, battery cells will receive Qdequate 
current to optimally charge the battery. The voltage requirements are based on the 
minimum float voltage established by the battery manufacturer (2.20 Vpc, average, or 
132 Vat the battery terminals). This voltage maintains the battery plates in a 
condition that supports maintaining the grid life (expected to be approximately 20 
years). 

Surveillance Requirements 4.8.2.1.b.l and 4.8.2.1.c require verification that 
the cell float voltages are equal to or greater than 2.07 V. 

The limit specified in 4.8.2.1.b.2 for electrolyte level ensures that the 
plates suffer no physical damage and maintains adequate electron transfer 
capability. 

Surveillance Requirement 4.8.2.1.b.3 verifies that the pilot cell temperature 
is greater than or equal to the minimum established design limit (i.e., 60 degrees 
Fahrenheit). Pilot cell electrolyte temperature is maintained above this 
temperature to assure the battery can provide the required current and voltage to 
meet the design requirements. Temperatures lower than assumed in battery sizing 
calculations act to inhibit or reduce battery capacity. 

Surveillance Requirement 4.8.2.1.d.1 verifies the design capacity of the 
battery chargers. According to Regulatory Guide 1.32, the battery charger supply is 
recommended to be based on the largest combined demands of the various steady state 
loads and the charging capacity to restore the battery from the design minimum 
charge state to the fully charged state, irrespective of the status of the unit 
during these demand occurrences. The minimum required amperes and duration ensures 
that these requirements can be satisfied. 

Surveillance Requirement 4.8.2.1.d.l requires that each battery charger be 
capable of supplying the amps listed for the specified charger at the minimum 
established float voltage for 4 hours. The ampere requirements are based on the 
output rating of the chargers. The voltage requirements are based on the charger 
voltage level after a response to a loss of AC power. This time period is 
sufficient for the charger temperature to have stabilized and to have been 
maintained for at least 2 hours. 

A battery service test, per 4.8.2.1.d.2, is a special test of the battery's 
capability, as found, to satisfy the design requirements (battery duty cycle) of the 
DC electrical power system. The discharge rate and test length corresponds to the 
design duty cycle requirements as specified in the UFSAR. 
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ELECTRICAL POWER SYST£MS 
BASES 

A,C, SOURCES, D,C, SOURC£S, and ONSITE POWER DISTRIBLJJIDN· 5YSIEMS CContiriued) 

A battery performance discharge test (4.8.2.1.e and f) is a test of constant 
current capacity of a battery, normally done in the as found condition, after having 
been in service, to detect any change in the capacity determined by th~ acceptance 
test. The test is i.ntended to determine overa1 l battery degr~dation due to age and 
usage. Degradation (as used in •4.8 .. 2.1.f) is indicated when the battery capacity 
drops more than 10% from its capacity on the previous perfol"tnance test~ or is below 
90% of the manufacturer's rating. 

Either the battery performance discharge test or the modified performance 
discharge test is acceptable for satisfying 4~8.2.1.e and 4.8.2.l.f; hewever, only 
the modified performance discharge test may be used to satisfy the battery service 
test requirements of 4.8.2~1.d.2. 
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~LECTRLCAL Pm/ER SYSTEMS 

3/4,8,4 ELECTRICAL EOYIPMENJ PBQTECHVE OEVICES 

The RPS Electric Power Monitoring System 1s provided to 1solate the ~PS bus 
from the RPS/UPS inverter or an alternate power supply in th~ event of . 
overvoltage, undervoltage, or und~rfrequency. This system protects the loads· 
connected to the RPS bus from unacceptab1e voltage and frequency conditions. The 
essential equipment powered from the RPS b~ses includes the RPS log1c, scram 

-soleno1ds, and valve isolation logic. 

The ,Allowable Values are derived from equipment de~1gn limits, corrected for 
calibration and instrument errors. The trip setpoints are then determined, 
accounting for the rema1n1ng 1nstrument errors (e.g., drift). The ttip setpoints 
deriveq 1n this marmer provide adequate protect1on and include allow~nces for 
instrumentation uncerta1nt1es, calibration tolerance.s, and instrument dr1ft. 

The Allowable Values for tne instrument settings are based on the· RPS 
providing power w1th1n the design ratings of the associated RPS components (e.g •• 
~PS logic, scram soleno1ds). The most 11mit1ng voltage requirement and associated 
line losses determine the settings of the electric power monitoring instrument 
channels. 
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3/4.9 REFUELING OPERATIONS 

3/4.9.1 REACTOR MODE SWITCH 

Lock1ng the OPERABLE reactor mode switch in the Shutdown or Refuel position. 
as specified, ensures that the restrictions on control rod withdrawal and refueling 
platform movement during the refueling operations are properly activated. These 
conditions reinforce the refueling procedures and reduce the probability of 
inadvertent criticality, damage to reactor internals or fuel assemblies, and 
exposure of personnel to excessive radioactivity. 

A successful test of the required contact(sl of a channel relay may be 
performed by the verification of tne change of state of a single contact of the 
relay. This clarifies what 1s an acceptable CHANNEL FUNCTIONAL TEST of a relay. 
This is acceptable because all of the other required contacts of the relay are 
verified by other Technical Specification and non-Technical Specifications tests 
as determined by the Surveillance Frequency Control Program. 

3/4.9,2 INSTRUMENTATION 

The OPERABILITY of at least two source range monitors ensures that redundant 
monitoring capability is available to detect changes in the reactivity condition 
of the core. The minimum count rate is not required when sixteen or fewer fuel 
assemblies are in the core. During a typical core reloading, two, three or four 
irradiated fuel assemblies will be loaded adjacent to each SRM to produce greater 
than the minimum required count rate. Loading sequences are selected to provide 
for a continuous multiplying medium to be established between the required oper
able SRMs and the location of the core alteration. This enhances the ability 
of the SRMs to respond to the loading of each fuel assembly. During a core un
loading, the last fuel to be removed is that fuel adjacent to the SRMs. 

3/4.9.3 CONTROL ROD POSITION 

The requirement that all control rods be inserted during other CORE 
ALTERATIONS ensures that fuel will not be loaded into a cell without a control 
rod. 

3/4.9.4 DECAY TIME 

The minimum requirement for reactor subcriticality prior to fuel movement 
ensures that sufficient time has elapsed to allow the radioactive decay of the 
short lived fission products. This decay time is consistent with the assump
tions used in the accident analyses. 

3/4.9.5 COMMUNICATIONS 

The requirement for communications capability ensures that refueling station 
personnel can be promptly informed of sign1f1cant changes in the facility status 
or core reactivity condition during movement of fuel within the reactor pressure 
vessel. 
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R~FUELING OPERATIONS 

~Asss ctgntinued1 
3[4.9.6 REfUELl.NG PLATFQ&,l 

The OPERABILITY r~quirements ensure tha:t {1) the r,efueling p1atformw1ll 
be used for handling cQntrol r-ods and fuel a~sernblies witbin the reactor pressure 
vess.el, (2) each hoist has sufficient load capa.c1ty for handling fuel as:rnmtJ.lies 
and control rods, C3} the cors internals and pf"essure vessel are protected from 
excessive 1ifting frrrce in the eve.tit they are inadvertEntly engaged during 
lifting oper.ations, and (4) tna·dvertent criticality will not occur due to foel 
beh1g 1 o~ded into a unrodded ce11 . 

hladv~rten,t ctiti ca 1 i ty i ~ prevented b1 the r'efue71ng i nterl otk& that bl od< 
unacceptu_b1e operations (e.g., loa<ling fuel into a c,e11 with a control rod llltt~<:lrawn or 
w1 thdraw.al of ,a 'ro<l from the core while th.e grapple is over th~ core 0 and l aaded with 
fuel). The hoist loac!.ed values identiffed in Sections 4.9.$.lb and 4.9.6.lc support 
the refuel i11g interlock 1 ogic by er.isuri ng tlJat the hoist fuel 1 oaded swi.tches function 
with a 1oad lighter than th€ weight of a singl~ f~el ~~sernbly in water. Ldad values 
represent fue1 (load)' -cJn tn.e grapple. The values of 485 +/~ ~0 pounds and 5-SO + 0, -
115 pounds are both less than the weight of a sing1e fuel assembly in water ~ttached to 
tlla grapple. These load values enst,H'e ttrat as soon as a fuel, as.semb1y is grapp1ed and 
lifted, the refueling interlocks (control rod block and bridge motion interlock) are 
enforced as required. Tl'\€ tloist load we·tghtng system is compehseted for mast weight to 
ensure that lifting of rzDmpone-nts othe-r than fuel assemblies (-e.g., blade guides) d·o 
rrot ca1,,1•se inadvertent control rod blocks 0r bri d.ge moti Oh stops. 

3/4.9.7 CRANt TRAVEL - SPENT EUEL STORAGE eooL 

The restriction on mov~ment of loads in exc~ss of the nom1nal weight of a 
fue1 assembly and a~so.ciatecj lifting device over othe,r fuel assemblies in the 
storage poo1 ensures that in the event this 7 oad is dropped 1) the activity 
release will oe 1tm1ted to that contained in a single fuel assembly, an~ Zi any 
p0ssible- distortion ot fuel' in the storage racks will not resuH in a critical 
array. This ass.umptlon iS consistent wHh the activity r€lease assumed in the 
safety analyses. 

3/4.~.8 ancj 3/4,9.9 WATER LEVEL - REM:IOR VES:iEi- and, WATER UYfl... - SPENT FUEL 
STORAGE .POOL 

The r~stric;tions on minimum water level ensure that sufficient water d~pth 
is avai 1'ab1 e to raemov~ 99% of the assumed 10% iodine' gap activity released 
from the rupture Of an irradiated fue-l asGembry. This rninimum water depth is tons1stent 
witb the assumptions of the. a.ccident analys1s. 

3/4'.~.lQ CONTROL R-Oo REMOVAL 

These specifications ansure that maintenance Qr repair of ~onttol rods or 
control rod driv~s wili be performed under conditions that 1imit the probability 
of inadV'ertent criticaT1ty. The requirements for simultaneous removal of more 
than one control rod are more stringent Since the SHUTDOWN MARGIN specificat1on 
provides for the core to r-em:afo subcrftical with 0hly one control rod fu1ly withdrawn. 
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REFUELING OPERATIONS 

~ASlS CGontinued) 

3/4.9.11 RESIDUAL HEAT REMOVAL AND COOLANT CIRCULATION 

Irradiated fuel in the shutdown reactor core generates heat during the decay of 
fission products and increases the temperature of the reactor coolant. This decay heat 
must be removed by the RHR system to maintain adequate reactor coolant temperature. 

RHR shutdown cooling is comprised of four (4) subsystems which make two (2) 
loops. Each loop consists of two (2) motor driven pu~ps, a heat exchanger, and 
associated piping and valves. Both loops have a common suction from the same 
recirculation loop. Two (2} redundant, manually controlled shutdown cooling subsystems 
of the RHR system provide decay heat removal. Each pump discharges the reactor 
coolant, after circulation through the respective heat exchanger, to the reactor via 
the associated recirculation loop. The RHR heat exchangers transfer heat to the RHR 
Service Water System. 

An OPERABLE RHR shutdown cooling subsystem consists of one (1) OPERABLE RHR pump, 
on~ (1) heat exchanger, and the associated piping and valves. The requirement for 
having one (1) RHR shutdown cooling subsystem OPERABLE ensures that 1) sufficient 
cooling capacity is available to remove decay heat and maintain the water in the 
reactor pressure vessel below 140°F, and 2) sufficient coolant circulation would be 
available through the reactor core to assure accurate temperature indication. 
Management of gas voids is important to RHR Shutdown Cooling Subsystem OPERABILITY. 

The requirement to have two (2) RHR shutdown cooling subsystems OPERABLE when 
there is less than 22 feet of water above the reactor vessel flange ensures that a 
single failure of the operating loop will not result in a complete loss of residual 
heat removal capability. With the reactor vessel head removed and 22 feet 
of water above the reactor vessel flange, a large heat sink is available for 
core cooling. Thus, in the event of a failure of the operating RHR subsystem, adequate 
time is provided to initiate alternate methods capable of decay heat removal or 
emergency procedures to coo1 the core. 

To meet the LCO of the two (2) subsystems OPERABLE when there is less than 22 
feet of water above the reactor vessel flange, both pumps in one (1) loop or one (1) 
pump in each of the two (2) loops must be OPERABLE. The two (2) subsystems have a 
common suction source and are allowed to have a common heat exchanger and common 
discharge pipi~g. Additionally, each shutdown cooling subsystem can provide the 
required decay heat removal capability; however, ensuring operability of the other 
shutdown cooling subsystem provides redundancy. 

The required cooling capacity of an alternate method of decay heat removal should 
be ensured by verifying its capability to maintain or reduce reactor coolant 
temperature either by calculation (which includes a review of component and system 
availability to verify that an alternate decay heat removal method is available) or by 
demonstration. Decay heat removal capability by ambient losses can be considered in 
evaluating alternate decay heat removal capability. 
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REFUELING OPERATIONS 

BASES 

3/4,9.11 RESIDUAL HEAT REMOVAL AND COOLANT CIRCULATION (Continued) 

RHR Shutdown Cooling System piping and components have ~he potential to develop 
voids and pockets of entrained gases. Preventing and managing gas intrusion and 
accumulation is necessary for proper operation of the RHR shutdown cooling subsystems 
and may also prevent ~ater hammer, pump cavitation, and pump1n~ of non-co~densible gas 
into the reactor vessel. This surveillance verifies that the RHR Shutdown Cooling 
System piping is sufficiently filled with water prior to placing the system in 
operation when in OPCON 5. The RHR Shutdown Cooling System is OPERABLE when 1t is 
sufficiently filled with water to ensure that it can reliably perform its intended 
function. 

The RHR Shutdown Cooling System is a manually initiated mode of the RHR System 
that is aligned for service using system operating procedures that ensure the RHR 
shutdown cooling suction and discharge flow paths are sufficiently filled with water. 
An RHR Shutdown Cooling sub-system that is already in operation at the time of entry 
1 nto the APPLICABILITY is OPERABLE. For an idle RHR Shutdm~n Cool mg subsystem, the 
surveillance is met through the performance of the operating procedures that place the 
RHR Shutdown Cooling subsystem in service. 

With the required decay heat removal subsystem(s) inoperable and the required 
alternate method(s) of decay heat removal not available in accordance with Action "a", 
additional actions are required to minimize any potential fiss1on product release to 
the environment. This includes ensur1ng Refueling Floor Secondary Containment is 
OPERABLE; one (1) Standby Gas Treatment subsystem is OPERABLE; and Secondary 
Containment isolation capability (i.e., one (1) Secondary Containment isolation valve 
and associated instrumentation are OPERABLE or other acceptable administrative controls 
to assure isolation capability) in each associated penetration not isolated that is 
assumed to be isolated to mitigate radioactive releases. This may be performed as an 
administrative check, by examining logs or other information to determine whether the 
components are out of service for maintenance or other reasons. It is not necessary 
to perform the Surveillances needed to demonstrate the OPERABILITY of the components. 
If, however, any required component is inoperable, then it must be restored to OPERABLE 
status. In this case, the surveillance may need to be performed to restore the 
component to OPERABLE status. Actions must continue until all required components are 
OPERABLE. 

If no RHR subsystem is in operation, an alternate method of coolant circulation is 
required to be established within one (1) hour. The Completion Time is modified such 
that one (1) hour is applicable separately for each occurrence involving a loss of 
coolant circulation. 
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3/4,10 SPECIAL TEST EXCEPTIONS 

3,4,10,l PRIMARY CONTAINMENT INTEGRITY 

The requirement for PRIMARY CONTAINMENT INTEGRITY is not applicable during 
the period when open vessel tests are being performed during the low power 
PHYSICS TESTS. 

3/4,10.2 ROD WORTH MINIMIZER 

In order to perform the tests required in the technical specifications 
it is necessary to bypass the sequence restraints on control rod movement. The 
additional surveillance requirements ensure that the specifications on heat 
generation rates and shutdown margin requirements are not exceeded during the 
period ~:hen these tests are being performed and tnat individual rod worths do 
not exceed the values assumed in the safety analysis. 

3/4,10.3 SHUTDOWN MARGIN DEMONSTRATIONS 

Performance of shutdown margin demonstrations with the vessel head removed 
requires additional restr1ctions in order to ensure that criticality does not 
occur. These additional restrictions are specified in this LCD. 

3/4,10.4 RECIRCULATION LOOPS 

This special test exception permits reactor criticality under no flow 
conditions and is required to perform certain startup and PHYSICS TESTS while 
at low THERMAL POWER levels. 

3/4,10,5 OXYGEN CONCENTRATION 

Relief from the oxygen concentration specifications is necessary in order 
to provide access to the primary containment during the initial startup and 
testing phase of operation. Without this access the startup and test program 
could be restricted and delayed. 

3/4.10,6 TRAINING STARTUPS 

This special test exception permits training startups to be performed with 
the reactor vessel depressurized at low THERMAL POWER and temperature while 
controlling RCS temperature with one RHR subsystem aligned in the shutdown 
cooling mode in order to minimize contaminated water discharge to the 
radioactive waste disposal system. 

3/4,10,7 RESERVED - CURRENTLY NOT USED 
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3/4.10 SPECibL TEST EXkEPTIONS 

3/5,10,8 INSERYICE LEAK AND HYDROSTATIC TESTING 

This special test exception permits certain reactor coolant pressure tests to be 
performed in OPERATIONAL CONDITION 4 when the metall.utg1cal characteristics of the 
reacto~ pressure vessel (RPV} or ~lant temperature control capabilities during these 
tests require the pressure testing at temperatures greater than 200°F (normally 
corresponding to OPERATIONAL CONDITION 3). The additionally tmposed OPERATIONAL 
CONDITION 3 requirements for SECONDARY C0HTAINM[NT INTEGRITY provide conserva'ti sm 1 n 
response to an operational Gyent. 

Invoking the requirement for Refueling Area Secondary Containment Integrity along 
with the requirement for Reactor Enclosure Secondary Containment Integrity ~pplies 
the requirements for Reactor Enclosure Secondary Containment Integrity to an 
extended area encompassing Zones 1 and 3. Core alterations and fuel handling .are 
prohibited in this secondary containment configuration. DrawdoWli and inleakage testing 
performed for the combined zone syste~ a1ignment shall be toTisidered adequate to 
demonstrate integrity af the combined zones. 

Inservice hydrostatic testing and inservice leak pressure tests required by Section 
XI of the American Society of Mechanical Engineers (ASME) Boilet and Pressure Vessel 
Code are performed prior to the reactor going critical after a refueling outage. The 
minimum temperatures (at the required pressures} allowed for these tests are 
determined from the RPV pressure and temperature (PIT) limits req..uired by LCD 3.4.6, 
Reactor Coolant System Pressure/Temperature Limits. These limits are conservatively 
based on the fracture toughness of the reactor vessel, taking into account · 
anticipated vessel neutron fluence. With incre_ased reactor fluen:ce over time, the 
minimum allowable vessel temperature increases, at a gtven pressure. 

LIMERICK - UNIT 1 B 3/4 10-2 Amendment No.~ 
~CR 99 00864, * 

Associated with Amendment No. ~. 249 
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3/4.11 RADIOACTIVE EFFLUENTS 

BASES 

3/4.ll.l.l and 3/4,ll.l.,2 (Deleted) 

LIMERICK - UNIT 1 

THE INFORMATION FROM THESE SECTIONS 
HAS BEEN RELOCATED TO THE OD~ 

B 3/4 11-1 Amendment ·No • .zg:48 
JAll 02 \ffl 



RADIOACTIVE EffLUENTS 

at4,lldl,3 (Deleted) - INFORMATION FROM THIS SECTION RELOCATED TO THE OOCM. 

3/4.11,1.4 ~IQUID HOLDUP TANKS 

The tanks listed in this specification include al1 thos~ outdoor radwaste 
tanks that are not surrounded by liners, dikes, or walls Cgpabie of holdtng 
the tank contents and that dO not have tank overflows and surrounding area 
drains connected to the liqu1d radwaste treatment system. 

Restr1ct1ng the quantity of radioactive material contained in the specified 
tanks provides assurance that in the event of an uncontrolled release of the 
tanks' contents, the resulting concentrations wou1d be less than 10 times the 
limits of 10 CFR Part 20, Appendix B, Table 2, Column 2, at the nearest potab1e 
water supply and the nearest surface water supply in an UNRESTRICTED AREA. 

3/4,11.2.1 (De1eted) - INFORMATION FROM THIS SECTION RELOCAT€D TO THE ODCM. 

LIMERICK - UNIT 1 B 3/4 11~2 Amendment No. -2-9, 4& 
Assoctated with Amendment No. 187 
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RADIOACT!VE EFFLUENTS 

BASES 

3/4.ll.2.2 thro~gh 3/4.U.2.4 (Deleted) 

UMERICK ~ UNIT 1 

THE INFORMATION FROM THESE SECTIONS 
HAS BEEN RELOCATED TO THE ODCM •. 

_ B 3/4 l1·3 Amendment ~p._48 
JAN O 2 1591 



RADIOACTIVE EfflUENJS 

3/4,11.2.§ (Delet€;:d) - INFORMATION FROM THIS SECTION RELOCATED TO THE TRM. 

LlMERICk - UNIT 1 B 3/4 11-4 Amendment No. 4,.g, 228 
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AADlOACTIVE EFFLUEN~~ 

BASES 

3/4.11.2.6 MAIN CONDENSER 

Restr1ct1ng th~ gross radioactivity rate of noble gases frotn the main condenser provides reasonable assurance that the total body exposure to. an individual at the exclus1on area boundary will not exceed a small fraction of the limits of 10 CFR Part 100 in the event this effluent is inadvertently discharged directly to the eovironment without treatment. This specfficatton impl~ments the requjrements of General Design Criteria 60 and 64 of Appendix A to 10 CFR Part 50. 

3/4 11.2.7, 3/4 11.3, and 3/A 11.4 (Deleted) - INFORMATION FROM THESE SECTIONS 
RELOCATED TO THE 0004 OR PCP~ 

LIMERICK - UN!i' l B 3/4 11.-5 Amendment No.48 
JAN 02 199i 



INTENTIONALLY LE·FT BLANK 

() 

•'. i 

··~-~. 
·r , ....- ~. 

''· ,. .,.- ,. ~ • 1 ::,:;. 

;-:~·~::,<t;,:~j{: .: ~ ;·' ~~-,, 
,.,.,../ '< -.:- 'A 



I 
I V 

I, 

I ,, 
' 
I -- , 
I 

3/4.12 RAOIOLOOICAL ENVIRONMENTAL MONITORING 

BASES -.-

Seet1on 3/4.12 (Deleted) 

LnERICK - UNIT 1 

THE INFORMATION FROM THIS SECTION HAS BEEN 
RELOCATED TO THE ODCM. BASES PAGE B 3/4 12-2 
HAS BEEN INTENTIONALLY OMITTED. 

B 3/412·1 Amendment No.4e 
.1AH O 2 1991 
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