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L‘ammltmnt Inmvatlon Energ)c

James M. Levine TEL (602)393-5300 Mail Station 7602
Palo Verde Nuclear Senior Vice President FAX (602)393-6077 . P.O. Box 52034

Generating Station Nuclear Phoenix, AZ 85072-2034
102-04055 — JML/AKK/RJR
December 17, 1997

U. S. Nuclear Regulatory Commission
ATTN: Document Control Desk

Mail Station P1-37

Washington, DC 20555-0001

Dear Sirs:

Subject: Palo Verde Nuclear Generating Station (PVNGS)
+ Units 1, 2,and 3
Docket Nos. STN 50-528/529/530
Updated Final Safety Analysis Report, Revision 9

Pursuant to 10 CFR 50.71(e) and in accordance with 10 CFR 50.4(b)(6), Arizona
Public' Service Company (APS) is submitting the original and 10 copies of the
replacement pages, insertion instructions, and a list of effective pages for Revision
9 to the PVNGS Updated Final Safety Analysis Report (UFSAR). One copy is
also being provided to the NRC Region IV Office, the Walnut Creek Field Oﬁ' ce,:
and the NRC Resident Inspector’s Office at PVNGS.

Quality assurance program changes made in accordance with 10 CFR
- 50.54(a)(3), which do not reduce commitments previously accepted by the NRC,
are included in Revision 9.

Should you have any questions, please contact Scott A. Bauer at (602) 393-5978.

Sincerely,

7/”%4%4/\

JML/AKK/RJR/mah
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U. S. Nuclear Regulatory Commission
. ATTN: Document Control Desk
Updated Final Safety Analysis Report, Revision 9

Page 2

cc:. E.W. Merschoff  (w/o Enclosure)
K. E. Perkins (w/o Enclosure)
J. W. Clifford (w/o Enclosure)
J. H. Moorman (w/o Enclosure)
A. V. Godwin (w/o Enclosure)
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STATE OF ARIZONA )
) ss.

COUNTY OF MARICOPA )

I, W. E. Ide, represent that | am Vice President Nuclear Engineering, Arizona Public
Service Company (APS), that the foregoing document has been signed by me on behalf
of APS with full authority to do so, and that to the best of my knowledge and belief, the
statements made therein are true and correct.

2l Gpea

W. E. |de

Sworn To Before Me This /] _ Day OfM1 997.

‘ZfﬁAuuféf? Neadpr

Notary Public

OFFICAL SEAL
X NORAE. MEADOR
3} Notary Public - State of Arizona
MARICOPA COUNTY
My Comun, Expires Apni 6, 15399

My Commission Expires

A i0b,1999
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Enclosure List

Enclosed in this package are the following items:

Cover letter

Enclosure List

Text Insertion Package “A”

Text Insertion Package “B”

Text Insertion Package “C”

Drawing Insertion Package “A”

Drawing Insertion Package “B"

Insertion Instructions for ltems 3, 4, 5,6, and 7
List of Effective Pages, Revision 9

©CINOIORLON =

If for some reason your package is missing any of these items please contact
Rich Rogalski at (602) 393-5806 or E-Mail 299706@apsc.com prior to trying to
update your set of the PVNGS UFSAR.

To complete the up-date, the insertion packages MUST BE completed in the
following order:

Text Insertion Package “A”
Text Insertion Package “B”
Text Insertion Package “C”
Drawing Insertion Package “A”
Drawing Insertion Package “B"
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Commitment. innovation. Energy.
James M. Levine TEL (602)393-5300 Mail Station 7602
Palo Verde Nuclear Senior Vice President FAX (602)393-6077 P.0. Box 52034
Generating Station Nuclear v Phoenix, AZ 85072-2034

102-04055 — IML/JAKK/RJR
December 17, 1997

U. S. Nuclear Regulatory Commission
ATTN: Document Control Desk

Mail Station P1-37

Washington, DC 20555-0001

Dear Sirs:

Subject: Palo Verde Nuclear Generating Station (PVNGS)
Units 1, 2, and 3
Docket Nos. STN 50-528/529/530
Updated Final Safety Analysis Report, Revision 9

Pursuant to 10 CFR 50.71(e) and in accordance with 10 CFR 50.4(b)(6), Arizona
Public Service Company (APS) is submitting the original and 10 copies of the
replacement pages, insertion instructions, and a list of effective pages for Revision
9 to the PVNGS Updated Final Safety Analysis Report (UFSAR). One copy is
also being provided to the NRC Region IV Office, the Walnut Creek Field Office,
and the NRC Resident Inspector's Office at PVNGS.

Quality assurance program changes made in accordance with 10 CFR
50.54(a)(3), which do not reduce commitments previously accepted by the NRC,
are included in Revision 9.

Should you have any questions, please contact Scott A. Bauer at (602) 393-5978.

?/W%%b@é/h

JML/AKK/RJR/mah

Enclosure




PACKAGE A







Text Pages

nsert

\\

3 {4







. Text Insertion Package “C”







® @
PVNGS UPDATED UFSAR

REVISION 9 - PACKAGE A
INSERTION INSTRUCTIONS

Note

These insertion instructions are for Text Insertion Package A.

These pages must be inserted first prior to inserting Text Insertion Package B,
Text Insertion Package C, and Figure Insertion Packages A and B.

_ The following instructions indicate replacement pages and additional pages for

v incorporating Revision 9 into the Updated Final Safety Analysis Report for the Palo
Verde Nuclear Generation Station. Replace the existing pages with the new pages.
Please note, some of these pages will be new pages, as indicated by the word “Insert.”
Retain these instructions in the front of Volume | as a record of changes. '

TOC Pages

XV/IXvi
XXV/XXVi
Xxviifxxviii

Chapter 1
1.1-3/1.1-4

1.2-5/1.2-6
1.2-13/1.2-14
1.2-15/1.2-16

insert 1.2-16.a/1.2-16.b

1.3-15/1.3-16

1.8-19 through 1.8-22

insert 1.8-22.2/1.8-22.b
1.8-59.b/1.8-60

1.8-61/1.8-62 ) .
insert 1.8-62.2/1.8-62.b
1.8-63/1.8-64 )
1.8-67.b/1.8-68

1.8-71 through 1.8-84

replace 1.8-85/1.8-86 with 1.8-85/1.8-85.a
insert 8.1-85.b through 1.8-86
1.8-87/1.8-88
1.8-96.a/1.8-96.b

1.9-9 through 1.9-20
1.9-39/1.9-40




Chapter 2

2-xvii/2-xviii
2.1-5/2.1-6

2.2-5 through 2.2-8
2.2-17 through 2.2-22
insert 2.2-22.a/2.2-22.b
2.2-33/2.2-34

2.3-51 through 2.3-62

2.4-85/2.4-86
2.4-89/2.4-90
2.4-91.b/2.4-92

2.4-115 through 2.4-118

Chapter 3

3-ix/3-x
3-xviil3-xviii
3-xxi/3-xxii
3-xxv/3-xxv.a

3.1-5/3.1-6
3.1-6.a/3.1-6.b
-3.1-9/3.1-10

replace 3.1-15/3.1-16 with 3.1-15/3.1-16a
insert 3.1-15.b through 3.1-16

3.1-17 through 3.1-22
3.1-29/3.1-30

3.2-5/3.2-6
3.2-9/3.2-10
3.2-25/3.2-26
3.2-26.a/3.2-26.b
3.2-33 through 3.2-36

3.5-1/3.5-2
3.5-17/3.5-18

3.6-17/3.6-17.a
3.6-17.b/3.6-18
3.6-35/3.6-36

. 3.6-39/3.6-40

3.6-55/Blank




® N
3.8-33/3.8-34

3.9.1.1/3.9-2

3.9-13/3.9-14

3.9-21/3.9-22

3.9-91/3.9-92

3.9-95/3.9-96

3.9-107 through 3.9-112

3.9-117/3.9-118 ‘

insert 3.9-118.a through 3.9-118.1

at the end of section 3.9, insert Figures 3.9.5-1 through 3.9.5-7

3.11-3 through 3.11-6

3.11-11/3.11-12 o -
3.11-13/3.11-13.a

3.11-15/3.11-16

3A-19/3A-20
3A-21/Blank

3E-Vv/3E-vi
3E-1 through 3E-4
"3E-7/3E-8
- 3E-11 through 3E-14
Figures 3E-1 through 3E-26
insert Figure 3E-26a
Figures 3E-27 through 3E-48
- .Figures 3E-50 through 3E-56

-

Chapter 4

4.3-1/4.3-2
4.3-63/4.3-64 ’ .

Chapter 5

replace 5-iii/5-iv with 5-iii/5-iii.a
insert 5-iii.b/5-iv

5-xiii/5-xiv

5-xv/5-xvi

5-xvii/Blank

5.1-3 through 5.1-6
5.1-35/5.1-36
5.1-47/5/1-48

5.2-23/5.2-24

insert 5.2-24.a/5.2-24.b
5.2-187/5.2-188
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5.3-43/5.3-44
insertA5.3-44.a15.3-44.b

replace 5.4-1/5.4-2 with 5.4-1/5.4-1.a
insert 5.4-1.b/5.4-1.c

insert 5.4-1.d/5.4-2

5.4-17/5.4-18

5.4-29/5.4-30

5.4-37/5.4-38

5:4-49/5.4-50

5.4-63/5.4-64

5.4-89/5.4-90

5.4-107 through 5.4-110

insert 5.4-110.a through 5.4-110.j
5.4-111/5.4-11.a

insert 5.4-111.b through 5.4-111.g

Figure 5.4-5
Figure 5.4-6
Figure 5.4-7

5A-13/5A-14

Chapter 6

6.1-5 through 6.1-8
6.1-11/6.1-12

6.2.1-53/6.2.1-54

6.2.2-1 through 6.2.2-4
6.2.2-7/6.2.2-8
6.2.2-11/6.2.2-12

6.2.4-7/6.2.4-8
6.2.4-11/6.2.4-12

6.2.5-1 through 6.2.5-27/Blank

Figure 6.2.5-2
Figure 6.2.5-3

6.2.6-23/6.2.6-24
6.3-25/6.3-26
6.3-29/6.3-29.a

6.3-31/6.3-32
6.3-49/6.3-50

Page 4



6.3-63 through 6.3-66 ’
6.3-71 through 6.3-76

6.4-7/6.4-8
6.4-19/6.4-20
6.5-7/6.5-8
6.5-8.a2/6.5-8.b
6.5-11/6.5-12
6.5-17/6.5-18
6.5-23/6.5-24

6.5-27 through 6.5-44
6.5-49/6.5-50
6.5-55/6.5-56

6.5-59 through 6.5-74

Chapter 7
7-Xiiil7-xiv

7.1-9 through 7.1-12
insert 7.1-12.a/7.1-12.b
7.1-27/7.1-28

7.2-3/7.2-4
7.2-7/7.2-8
7.2-11 through 7.2-14
7.2-19/7.2-19.a
insert 7.2-19.b through*7.2-20 :
7.2-25/7.2-26 i
7.2-153/7.2-154
7.2-157/7.2-158
replace 7.2-163/7.2-164 with 7.2-163/7.2-163.a
insert 7.2-163.b/7.2-164
. 7.2-165/7.2-166
insert 7.2-166.a/7.2-166.b
7.2-169 through 7.2-172

fnsert Figure 7.2-6
insert Figure 7.2-7

7.3-77.3-8

replace 7.3-9/7.3-10 with 7.3-9/7.3-9.a
insert 7.3-9.b through 7.3-10 :
7.3-10.a through 7.3-20
7.3-25/7.3-26

7.3-31/7.3-32

7.3-32.a/7.3-32.b

7.3-69/7.3-70

Page 5




7.4-1 through 7.4-4
7.4-7/7.4-8 .

7.5-11/7.5-12

7.7-1/7.7-2
insert 7.7.2.a/7.7.2.b

Figure 7.7-4

Chapter 8

8-iii/8-iv
8.1-5/8.1-5.a

8.2-1/8.2-2
8.2-7/8.2-8

8.3-5 through 8.3-14

replace 8.3-15/8.3-16 with 8.3-15/8.3-15.a
insert 8.3-15.b/8.3-16 ’

8.3-19 through 8.3-30

8.3-33/8.3-34

8.3-42.a/8.3-42.b

8.3-43/8.3-44

8.3-47 through 8.3-54

8.3-65 through 8.3-70

8.3-73 through 8.3-74

8.3-95/8.3-96

replace 8.3-97/8.3-98 with 8.3-97/8.3-97.a
insert 8.3-97.b/8.3-98

8.3-99/8.3-100

insert 8.3-100.2/8.3-100.b

8.3-101 through 8.3-104

8.3-111/8.3-112

8.3-123/8.3-124

8.3-131/Blank

Appendix 88

Remove 8B.1-1 through 8B.1-11
Remove Figure 8B.1-1

iinsert 8B.1a-1 through 8B.1a-12
insert Figure 8B.1a-1

insert 8B.1b-1 through 8B.1b-12
insert Figure 8B.1b-1

insert 8B.2a-1 through 8B.2a-12
insert Figure 8B.2a-1




’ insert 8B8.2b-1 through 8B.2b-12 )
insert Figure 8B.2b.-1
insert 8B.3a-1 through 8B.3a-12
insert Figure 8B.3a-1
insert 88.3b-1 through 8B.3b-12
insert Figure 8B.3b-1 )

Chapter 9A — Tabs 9A and 9B may be located prior to, or following Chapter 9.0

9A-41/9A-42

9A-43/9A-43.a

9A-51 through 9A-54

9A-57/9A-58

9A-77 through 9A-86

insert 9A-86.a/9A-86.b

9A-87/9A-88

9A-95/9A-96 4

replace 9A-101/9A-102 with 9A-101/9A-101.a
insert 9A-101.b/9A-102

9A-103/9A-104

insert 9A-104.a through 9A-104.d

replace 9A-105/9A-106 with 9A-105/9A-105.a
insert 9A-105.b/9A-106 ‘ .

Chapter 9B
9B-xv/9B-xvi
9B.1-5/9B.1-6

9B.2-3 through 9B.2-6
9B.2-13/9B.2-14
9B.2-31/9B.2-32

. 9B.2-37/9B.2-38
9B.2-53/9B.2-54
9B.2-75/9B.2-76
9B.2-95 through 9B.2-98
9B.2-101/9B.2-102
9B.2-127/9B.2-128
9B.2-303/9B.2-304
insert 9B.2-304.2/9B.2-304.b
9B.2-307/9B.2-308-
9B.2-319/9B.2-320
9B.2-333/9B.2-334,
9B.2-337/9B.2-338 ..
9B.2-345/9B.2-346
9B.2-361 through 9B.2-364
9B.2-373 through 9B.3-378




9B.2-381/9B.2-382

9B.2-385/9B.2-386

insert 9B.2-386.a2/9B.2-386.b

9B.2-387 through 9B.2-392

9B.2-417 through 9B.2-420

9B.2-425 through 9B.2-434.b

9B.2-441/9B.2-442

9B.2-447 through 9B.2-454 °

9B.2-457/9B.2-458

replace 9B.2-459/9B.2-460 with 9B.2-459/9B.2-459.a
insert 9B.2-459.b/9B.2-460

9B.2-461/9B.2-462

insert 9B.2-462.a/9B.2-462.b

replace 9B.463/9B.2-464 with 9B.2-463/9B.2-463.a
insert 9B.2-463.b/9B.2-464

9B.2-465/9B.2-466

9B.2-513 through 9B.2-516

. 9B.2-519 through 9B.2-526

replace 9B.2-529/9B.2-530 with 9B.2-529/9B.2-529.a
insert 9B.2-529.b/9B.2-530

9B.2-531 through 9B.2-544

9B.2-547 through 9B.2-552

insert 9B.2-552.a/98.2-552.b

9B.2-553/9B.2-554

replace 9B.2-555/9B.2-556 with 9B.2-555/9B.2-555.a

insert 9B.2-555.b/9B.2-556
9B.2-587 through 9B.2-590
9B.2-595/9B.2-596

insert 9B.2-596.a/9B.2-596.b
9B.2-599/9B.2-600

insert 9B.2-600.a/9B.2-600.b
9B.2-601/9B.2-602

insert 9B.2-602.a/9B.2-602.b
9B.2-619/9B.2-620

9B.2-643 through 9B.2-646
insert 9B.2-646.a/9B.2-646.b
9B.2-655/9B.2-656

insert 9B.2-656.a/9B.2-656.b
9B.2-681/9B.2-682
9B.2-693/9B.2-694
9B.2-697/9B.2-698

replace 9B.2-745 with 9B.2-745/9B.2-746
insert 9B.2-747/9B.2-748

9B.3-7/9B.3-8
9B.3-19/9B.3-20
9B.3-25/9B.3-26
9B.3-33 through 9B.3-40
9B.3-63 through 9B.3-66
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Chapter 9

9.1-17/9.1-18

9.1-23/9.3-24 ‘
9.1-24.a/9.1-24.b .
replace 9.1-29/9/1-30 with 9.1-29/9.1-29.a
insert 9.1-29.b/9.1-30 ‘
9.1-33/9.1-34

insert 9.1-34.2/9.1-34.b

replace 9.1-35/9.1-36 with 9.1-35/9/1-35.a
insert 9.1-35.b/9.1-36 i
replace 9.1-39/9/1-40 with 9.1-39/9.1-39.a
insert 9.1-39.b through 9.1-40
9.1-45/9.1-46

9.2-1 through 9.2-4
9.2-11/9.2-12 ’
9.2-15/9.2-16
9.2-21/9.2-22
9.2-25/9.2-26

9.2-31 through 9.2-36
9.2-53 through 9.2-66
9.2-69/9.2-70

9.2-89 through 9.2-98
9.2-101/9.2-102 °
9.2-121 through 9.2-124
9.2-127 through 9.2-130

9.3-17 through 9.3-24
9.3-27/9.3-28
9.3-41 through 9.3-44
9.3-49 through 9.3-52
9.3-69/9.3-70
9.3-81/9.3-82
9.3-85/9.3-86

9.4-1 through 9.4-4
9.4-39/9.4-40

insert 9.4-40.2/9.4-40.b
9.4-41/9.4-42 7
9.4-51 through 9.4-54

9.5-3/9.5-4

9.5-7/9.5-8

9.5-11/9.5-12

9.5-17/9.5-18

replace 9.5-23/9.5-24 with 9.5-23/9.5-23.a
insert 9.5-23.b/9.5-24

9.5-25/9.5-26

Pz;ge 9




9.5-37/9.5-38
9.5-41 through 9.5-44

insert 9.5-44.2/9.5-44.b

9.5-45 through 9.5-52

replace 9.5-53/9.5-54 with 9.5-53/9.5-53.a
insert 9.5-53.b through 9.5-54
9.5-54.a/9.5-54.b

9.5-79/9.5-80

insert 9.5-80.a/9.5-80.b

9.5-81/9.5-82

insert 9.5-82a/9.5-82.b

9.5-83 through 9.5-94

9.5-99/9.5-100

9.5-109/9.5-110

Chapter 10

10.1-1 through 10.1-8
10.2-3/10.2-4

10.3-1 through 10.3-6
10.3-9 through 10.3-12
10.3-19/10.3-20

10.4-7/10.4-8

10.4-13/10.4-14

10.4-17/10.4-18

10.4-25 through 10.4-32

10.4-39 through 10.4-42

insert 10.4-42.2/10.4-42.b

10.4-45 through 10.4-48

replace 10.4-49/10.4-50 with 10.4-49/10.4-49.a
insert 10.4-49.b/10.4-50

replace 10.4-51/10.4-52 with 10.5- 51/10 4, 51 a
insert 10.4-51.b/10.4-52

10.4-57 through 10.4-64

Chapter 11

11-i/11-ii

11.1-1/11.1-2
11.1-56/11.1-6

11.1-11 through 11.1-14
11.1-27 through 11.1-29/Blank

11.2-1/11.2-2

Y e
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11.2-7 through 11.2-10
11.2-19/11.2-20
11.2-23/11.2-24
11.2-29/11.2-30
11.2-33/11.2-33.a

11.3-7/11.3-8
11.3-11/11.3-12
11.3-17/11.3-17.a
11.3-19 through 11.3-22

11.4-1/11.4-2

insert 11.4-2.a/11.4-2.b

11.4-13/11.4-14

11.4-17/11.4-18

replace 11.4-23/11.4-24 with 11.4-23/11.4-23.a
insert 11.4-23.b/11.4-24

11.5-1 through 11.5-4
11.5-45/11.5-46
11.5-49/11.5-50
Chapter 12
12.2-15/12.2-16
12.3-1/12.3-2
12.3-11 through 12.3-14
12.3-21/12.3-22
insert 12.3-22.2/12.3-22.b
12.3-25/12.3-26
12.5-1 through 12.5-4
12.5-9/12.5-9.a
12.5-11 through 12.5-22
Chapter 13
13.1-5 through 13.1-38
Figures 13.1-1 through 13.1-7
13.2-1 through 13.2-4

13.4-1/13.4-2 .
insert 13.4-2.2/13.4.2.b

13.5-3 through 13.5-8
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13A-19/13A-20 |

Chapter 14

14.2-33/14.2-34

14A-5/14A-6

14B-iii/14B-iv

14B-41/14B-42 -
Chapter 15

16-i/15-ii
15-vii/15-viii
16-ix/15-x
insert 15-x.a/15-x.b
) replace 15-xxiii/15-xxiv with 15-xxiii/15-xxiii.a
insert 15-xxiii.b/15-xxiv

15.0-21 through 15.0-24

15.1-17/15.1-18

15.1-19.b/15.1-20

replace 15.1-51/15.1-52 with 15.1-5115.1-51.a
insert 15.1-51.b through 15.1-52

Figures 15.1.6-1 through 15.1.6-26

15.2-3 through 15.2-8

15.2-11 through 15.2-16

replace 15.2-17/15.2-18 with 15.2-17/15.2-17.a
insert 15.2-17.b/15.2-18

15.2-19/15.2-20

156.2-23 through 15.2-28

15.2-31/15.2-32

15.3-5/15.3-6
15.3-9/16.3-10
15.3-13/16.3-13.a
15.3-19 through 15.3-22
15.3-27 through 15.3-30

15.4-13/15.4-14
15.4-31/15.4-32

15.4-35 through 15.4-38
insert 15.4-38.a/15.4-38.b




' 15.4-39 through 15.4-42
15.4-45/15.4-46

15.5-5/15.5-6
15.5-13/15.5-14

15.6-9/15.6-10

15.6-15 through 15.6-18.b

15:6-25 through 15.6-28

15.6-33 through 15.6-36

15.6-45 through 15.6-48

15.6-55 through 15.6-58

15.6-69/15.6-70

replace 15.6-71/15.6-72 with 15.6-71/15.6-71.a
insert 15.6-71.b/15.6-72

15.6-73/15.6-74

15.7-9/156.7-10
15.7-13/15.7-14

15A-43/15A-44

16B-5/16B-6
15B-9 through 15B-14
15B-17/15B-18 ’

15E-13 through 15E-20
156E-23 through 15E-30

Chapter 17 N
17-v/17-vi

17.2-1 through 17.2-6

insert 17.2-6.2/17-2-6.b

17.2-7 through 17.2-14

17.2-17/17.2-18

17.2-21 through 17.2-24 7
17.2-27/17.2-28 .
17.2-47 through 17.2-50

17.2-563/17.2-54

17.2-67 through 17.2-70

17.2-79 through 17.2-80

insert 17.2-80.a/17.2-80.b

17.2-81/17.2-81.a

17.2-83/17.2-84

17.2-87/17.2-88

replace 17.2-91/17.2-92 with 17.2-91/17.2:91.a
insert 17.2-91.b/17.2-92
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17.2-93/1 7.2—9

17.2C-5/17.2C-6
17.2E-1/Blank

17.2F-5/17.2F-6

17.2F-11 through 17.EF-14
17.2F-17/17.2F-18
17.2F-21/17.2F-22
17.2F-25/17.2F-26
17.2F-33 through 17.2F-36

Chapter 18

18.1.A-1/18.1.A-2
18.1.A-5 through 18.1.A-12

18.1.B-1/18.1.B-2
18.1.C-3/18.1.C-4

18.11.B-3/18.1.B-4
18.11.B-21 through 18.11.B-24

18.1.E-11/18.11.E-12

18.111.A-3/18.11l.A-4
18.1Il.A-17/18.11.A-18

18.111.D-1 through 18.111.D-6




PVNGS UPDATED UFSAR
REVISION 9 - PACKAGE B
INSERTION INSTRUCTIONS -

Note

‘These insertion instructions are for Package B.

These pages must be inserted after inserting Text Insertion Package A and prior
to Text Insertion Package C, and Figure Insertion Packages A and B.

LY

The following instructions indicate replacement pages, pages to be removed and
additional pages for incorporating Revision 9 into the Updated Final Safety Analysis
Report for the Palo Verde Nuclear Generation Station. Replace the existing pages with
the new pages. Please note, some of these pages will be new pages, as indicated by
the word “Insert.” Retain these instructions in the front of Volume | as a record of

changes.
Chapter 1
1.2-13/1.2-14

1.3-1/1.3-2

1.8-7/1.8-8
1.8-11/1.8-12
1.8-87/1.8-88

insert 1.8-88.a/1.8-88.b
1.8-101/1.8-102

Chapter 3

3.9-51/3.9-52 .
insert 3.9-52.a/3.9-52.b

Chapter 4
4-i/4-ii

4.2-17/14.2-18
4.2-97/4.2-98
4.2-98.a/4.2-98.b

4.3-5 through 4.3-8
4.3-11 through 4.3-14
4.3-23/4.3-24 ]
insert 4.3-24.2/4.3-24.b
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4.4-39 through 4.4-42

Chapter 6

“B-Viii.al6-viii.b
6-ix/6-x

6.2-111 through 6.2-118

insert 6.2-118.a through 6.2-118.d
6.2-119 through 6.2-122

insert 6.2.1-122a/blank

Figures 6.2.1-21 through 6.2.1-24
insert Figure 6.2.1-25 ~

6.3-29/6.3-29.a
6.3-33.b through 6.3-66
6.3-69/6.3-70

6.3-75 through 6.3-84
6.3-91/6.3-92

insert 6.3-93/6.3-94

Remove all Figures from the following sections:

6.3.3.2
6.3.3.3
6.3.3.4

Replace with the following Figures:

6.3.3.2-1A through 6.3.3.2-1H
6.3.3.2-2A through 6.3.3.2-2H
6.3.3.2-3A through 6.3.3.2-3H
6.3.3.2-4A through 6.3.3.2-4H
6.3.3.2-5A through 6.3.3.3-5H
6.3.3.2-6A through 6.3.3.2-6U
6.3.3.2-7A through 6.3.3.2-7H

6.3.3.3-1A through 6.3.3.3-1H
6.3.3.3-2A through 6.3.3.3-2H
6.3.3.3-3A through 6.3.3.3-3H
6.3.3.3-4A through 6.3.3.3-4H
6.3.3.3-5A through 6.3.3.3-5H
6.3.3.3-6

6.3.3.4-1 through 6.3.3.4-6

Chapter 8
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o insert 15.2-33 through 15.2-60 ‘ :

insert Figure 15.2.3-2A
.insert Figure 15.2.3-3A
insert Figure 15.2.3-4A
insert Figure 15.2.3-5A
insert Figure 15.2.3-7A
insert Figure 15.2.3-10A

Figures 15.2.8-1 through 15.2.8-8
insert Figures 15.2.8-9 through 15.2.8-48

15.3-3/15.3-4.
. replace 15.3-5/15.3-6 with 15.3-5/15.3-5.a
. insert 15.3-5.b/15.3-6 .
. 15.3-11 through 15.3-46
replace 15.3-47 with 15.3-47/15.3-48

Figure 15.3.1-4
Figure 156.3.1-5
Figure 15.3.1-6
Figure 15.3.1-9

remove Figures 15.3.3-1 (sheet 1 through 4) through 15.3.3-10
insert Figures 15.3.4-1 through 15.3.4-8

15.4-11/15.4-12
15.4-19/15.4-20

15.4.23 through 15.4-26 _
15.4-29 through 15.4-34
15.4-39 through 15.4-42
15.4-47 through 15.4-63/blank

15.5-5/15.5-6
15.5-9/15.5-10
15.5-13/15.5-14

15.6-9 through 15.6-12
15.6-25/15.6-26
15.6-29/15.6-30
15.6-39/15.6-39.a .
15.6-41 through 15.6-50
15.6-59 through 15.6-68
15.6-73/15.6-74

15.7-7 through 15.7-10
15.7-13/15.7-14

15C-7/15C-8
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8.2-3/8.2-4

Chapter 9

9-ii/9-iv -

replace 9.1-7/9.1-8 with 9.1-7/9.1-7.a
insert 9.1-7.b/9.1-8

9.1-13 through 9.1-26

9.1-29/9.1-30

9.1-37/9.1-38

9.2-31/9.2-32

remove pages 9.3-85 through 9.3-112
insert pages 9.3-85 through 9.3-127/blank

Chapter 11

11.4-13/11.4-14

11.5-7/11.5-8

Chapter 15

15-ix/15-x _

15.0-9 through 15.0-14
15.0-17 through 15.0-20

15.1-9 through 15.1-20
15.1-25 through 15.1-40
15.1-43 through 15.1-48
15.1-51/15.1-52

insert 15.1-53 through 15.1-64

Figure 15.1.4-1.15
Figure 15.1.4-2.15

15.2-3/15.2-4
insert 15.2-4.a/15.2-4.b . )
replace 15.2-5/15.2-6 with 15.2-56/15.2-5.a
insert 15.2-5.b/15.2-6
insert 15.2-6.2/15.2-6.b
15.2-11 through 15.2-18
15.2-21 through 15.2-32




15C-11/16C-12

15E-23 through 15E-26

Chapter 17
17.2C-3/17.2C-4
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PVNGS UPDATED UFSAR
REVISION 9 - PACKAGE C
INSERTION INSTRUCTIONS

Note

These insertion instructions are for Package C.

These pages must be inserted after inserting Text Insertion Package B and prior
to Figure Insertion Packages A and B.

The following instructions indicate replacement and new pages for incorporation into
Revision 9 of the Updated Final Safety Analysis Report for the Palo Verde Nuclear
Generation Station. Replace the existing pages with the new pages. Retain these
instructions in the front of Volume | as a record of changes.

Chapter 2

2.2-5 through 2.2-8
2.2-21/2.2-22

Figure 2.4-41

Chapter 3

Figure 3.6-23
Figure 3.6-33

3.9-21/3.9-22
3.9-107/3.9-108

Chapter 4
Figure 4.1-1

Chapter 5
5.4-89/5.4-90

Chapter 6

Figure 6.2.4-1, Sheet 9 of 10
Figure 6.2.4-1, Sheet 10 of 10

Chapter 7

7.1-9/7.1-10




7.1-27/7.1-28

Figure 7.2-0F

Insert Figure 7.2-9
Chapter 8

Figure 8.1-1

8.2-3/8.2-4

Chapter 9A

9A-53/9A-54

Chapter 98

9B.2-451/9B.2-452

Chapter 9
9.1-33/9.1-34
9.1-35.b/9.1-36
9.1-39.f/9.1-40
9.2-101/9.2-102

9.5-79/9.5-80
9.5-99/9.5-100

Figure 9.5-6, Sheet 1 of 2
Figure 9.5-6, Sheet 2 of 2

Chapter 10

10.4-63/10.3-64

Chapter 11

11-i/11-ii

Chapter 12

Page 2



. o
7 12.3-21/12.3-22
Chapter 15

15.0-21/15.0-22
15.5-13/15.5-14
16.6-9/15.6-10
15.6-25/15.6-26
16.6-73/16.6-74
Figure 15.6.3-1, Sheet 1 of 4
15.7-13/16.7-14

Figure 15B-1

Folded Figure(s).
Figure 7.2-2

Insert Figure 7.2-8
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’ - . PVNGS UPDATED FSAR REVISION 9.
FIGURE PACKAGE A&B INSERTION INSTRUCTIONS -

These pages must be inserted after inserting Text Insertion Package C.

Please note that the Volume Number is no longer given as some UFSAR sets have had binders
replaced and or contents split and moved to into additional binders. Also note that depending
upon how the set of UFSAR volumes were originally configured and maintained, the specific
order of sheets within a set of figures may vary. Example 1: all Unit 1 figures sheets may be in
order (U1, Sheet 1 of 2, Unit 1 Sheet 2 of 2, Unit 2 Sheet 1 of 2, etc.). Example 2: figures may be
grouped by sheet number (Unit 1 sheet 1 of 2, Unit 2 Sheet 1 of 2, Unit 3 Sheet 1 of 2, Unit 1

Sheet 2 of 2 etc.)

>

O Replace Figure 1.2-3 éheet 1 of 2, Revision 1 with Revision 9

O Replace Figure 1.2-8, Original with Revision 9

O Replace Figure 1.2-9, Original with Revision 9

O Replace Figure 1.2-12, Original with Revision 9

O Replace Figure 1.7-2 Sheet 1 of 4, Revision 7 with Revision 9

0 Replace Figure 3.8-36, Revision 8 with Revision 9

O Replace Figure 5.1-1 Unit 2 Sheet 1 of 3, Revision 8 with Revision 9 X

O Replace Figure 5.1-1 Unit 3 Sheet 2 of 3, Revision 8 with Revision 9 then add Unit 3 to the
Title Block ’

C Replace Figure 5.2-3 Unit 1, Revision 4 yvith Révision 9

G Remove Figure 5.2-3 Units 2 & 3, Original

C insert Figure 5.2-3 Unit 2, Revision 9

0 Insert Figure 5.2-3 Unit 3, Revision 9 .

O Replace Figure 6.3-1 Unit 1 Sheet 2 of 3, Revision 8 with Revision 9

O Replace Figure 6.3-1 Unit 2 Sheet 2 of 3, Revision 8 with Revision 9

O Replace Figure 6.3-1 Unit 3 Sheet 2 of 3, Revision 8 with Revision 9

- O Replace Figure 8.3-2 Unif 1, Revision 7 with Revision 9 -

O Replace Figure 8.3-2 Unit 3, Revision 7 with Revision 9 .

0 Replacé Figure 8.3-4 Unit 1 Sheet 2 of 2, Revision 8 with Revision 9

O Replace Figuré 9.1-8 Unit 2, Revision 8 with Revision 9

O Replace Figure 9.1-8 Unit 3 Sheet 1 of 1, Revision 8 with Revision9

O Replace Figure 9.2-1 Unit 1 Sheet 1 of 2, Revision 8 with Revision 9

O Replace Figure 9.2-1 Unit 2 Sheet 1 of 2, Revision 8 with Revision 9 then add Unit 2 to the
Title Block ' '

O Replace Figure 9.2-1 Unit 3 Sheet 1 of 2, Revision 8 with Revision 9

O Replace Figure 9.2-1 Unit 3 Sheet 1A of 2, Revision 7 with Revision 9

O Replace Figure 9.2-3 Unit 1, Revision 8 with Revision 9

0 Replace Figure 9.2-3 Unit 2, Revision 7 with Revision 9
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@ rvncs UPDATED FSAR REVISION 9 ’ e
CTIONS -

FIGURE PACKAGE A&B INSERTION INSTRU

O Replace Figure 9.2-3 Unit 3, Revision 7 with Revision 9

O Replace Figure 9.2-4 Unit 3 Sheet 3 of 3, Revision 7 with Revision 9 then add Umt 3to the
Title Block

O Replace Figure 9.2-6 Sheet 1 of 4, Revision 8 with Sheet 1 of 3 Revision 9 then change sheet
number to 1 of 4

O Replace Figure 9.2-6 Sheet 2 of 4, Revision 8 with Sheet 2 of 3 Revision 9 then change sheet
number to 2 of 4

O Replace Figure 9.2-6 Sheet 3 of 3, Revision 8 with Sheet 3 of 3 Revision 9 then change sheet
number to 3 of 4 :

O Replace Figure 9.2-7 Unit 1, Revision 8 with Revision 9

0J Replace Figure 9.2:7 Unit 2, Revision 8 with Revision 9

O Replace Figure 9.2-7 Unit 3, Revision 8 with Revision 9

{1 Replace Figure 9.2-8 Unit 1 Sheet 1 of 3, Revision 8 with Revision 9

O Replace Figure 9.2-8 Unit 2 Sheet 1 of 3, Revision 8 with Revision 9

O Replace Figure 9.2-8 Unit 3 Sheet 1 of 3, Revision 8 with Revision 9

0O Replace Figure 9.2-10 Unit 1, Revision 8 with Revision 9

0 Replace Figure 9.2-10 Unit 2, Revision 8 with Revision 9~

0 Replace Figure 9.2-10 Unit 3, Revision 8 with Revision 9

O Replace Figure 9.3-1 Unit 1 Sheet 2 of 2, Revision 8 with Revision 9

0 Replace Figure 9.3-1A Unit 1 Sheet 1 of 2, Revision 8 with Revision 9

0 Replace Figure 9.3-1 Unit 2 Sheet 2 of 2, Revision 8 with Revision 9

O Replace Figure 9.3-1A Unit 2 Sheet 1 of 2, Revision 8 with Revision 9

O Replace Figure 9.3-1 Unit 3 Sheet 2 of 2, Revision 8 with Revision 9

0 Replace Figure 9.3-1A Unit 3 Sheet 2 of 2, Revision 8 with Revision 9

O Replace Figure 9.3-2 Unit 1 Si;eet 1 of 2, Revision 8 with Revision 9

0 Replace Figure 9.3-2 Unit 1 Sheet 2 of 2, Revision 8 with Revision 9

gd Replace' Figure 9.3-2A Unit 2 Sheet 1 of 2, Revision 8 with Revision 9

O Replace Figure 9.3-2A Unit 2 Sheet 2 of 2, Revision 8 with Revision 9

O Replace Figure 9.3-2A Unit 3 Sheet 1 of 2, Revision 7 with Revision 9

O Replace Figure 9.3-2A Unit 3 Sheet 2 of 2, Revision 7 with Revision 9

O Replace Figure 9.3-2C Unit 1 Sheet 1 of 2, Revision 8 with Revision 9 -

0 Replace Figure 9.3-2C Unit 1 Sheet 2 of 2, Revision 8 with Revision 9

{J Replace Figure 9.3-2 Unit 3 Sheet 1 of 2, Bevision 8 with Revision 9

0O Replace Figure 9.3-2 Unit 3 sheet 2 of 2, Revision 8 with Revision 9

0 Replace Figure 9.3-3 Unit 2 sheet 1 of 3, Revision 8 with Revision 9

O Replace Figure 9.3-3 Unit 3 Sheet 1 of 3, Revision 7 with Revision 9

O Replace Figure 9.3-3 Unit 1 Sheet 1A of 3, Revision 8 with Revision 9
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- ' . PVNGS UPDATED FSAR REVISION 9’

FIGURE PACKAGE A&B INSERTION INSTRUCTIONS

0 Replace Figure 9.3-3 Unit 2 Sheet 1A of 3, Revision 8 with Revision 9
0O Replace Figure 9.3-3 Unit 2 Sheet 1B of 3, Revision 8 with Revision 9

0 Replace Figure 9.3-3 Unit 1 Sheet 2A of 3, Revision 7 with Sheet 2A of 5 Revision 9 then

change sheet number to 2A of 3 f
O Replace Figure 9.3-3 Unit 3 Sheet 1A of 3, Revision 7 with Revision 9
0O Replace Figure 9.3-3 Unit 3 Sheet 1B of 3, Revision 7 with Revision 9
0 Replace Figure 9.3-3 Unit 1 Sheet 3 of 3, Revision 6 with Revision 9
0 Replace Figure 9.3-3 Unit 2 Sheet 3 of 3, Revision 6 with Revision 9
O Replace Figure 9.3-3 Unit 3 Sheet 3 of 3, Revision 7 with Revision 9
0O Replace Figure 9.3-5 Unit 1, Revision 8 with Revision 9
0 Replace Figure 9.3-5 Unit 2, Revision 8 with Revision 9
(3 Replace Figure 9.3-5 Unit 3, Revision 8 with Revision 9
J Replace Figure 9.3-7 Unit 1, Revision 8 with Revision 9
O Replace Figure 9.3-7 Unit 2, Revision 8 with Revision 9
00 Replace Figure 9.3-7 Unit 3, Revision 8 with Revision 9
00 Replace Figure 9.3-8 Unit 1, Revision 8 with Revision 9
O Replace Figure 9.3-8 Unit 2, Revision 8 with Revision 9
{J Replace Fi:qure 9.3-8 Unit 3, Revision 8 with Revision 9
0 Replace Figure 9.3-10 Unit 1 Sheet 2 of 3, Revisiqn 8 with Revision 9
{0 Replace Figure 9.3-10 Unit 2 Sheet 1 of 3, Revision 8 with Revision 9
(0 Replace Figure 9.3-10 Unit 3 Sheet 1 of 3, Revision 2 with Revision 9
00 Replace Figure 9.3-11 Unit 1 Sheet 3 of 4, Revision 8 with Revision 9,
0 Replace Figure 9.3-11 Sheet 4 of 4, Revision 8 with Revision 9
0 Replace Figure 9.3-12, Revision 6 with Revision 9
0] Replace Figure 9.3-13 Unit 1 Sheet 2 of 5, Revision 8 with Revision 9
{J Replace Figure 9.3-13 Unit 2 St;eet 2 of 5, Revision 8 with Revision 9
0 Replace Figure 9.3-13 Unit 3 Sheet 2 of 5, Revision 8 with Revision 9
(] Replace Figure 9.3-13 Unit 3 Sheet 2A of 5, Revision 8 with Revision 9
0 Replace Figure 9.3-14 Unit 1 Sheet 1 of 3, Revision 8 with Revision 9
{0 Replace Figure 9.3-14 Unit 2 Sheet 1 of 3, Revision 7 with Revision 9
0O Replace Figure 9.3-14 Unit 1 Sheet 2 of 3, Revision 7 with Revision 9
0 Replace Figure 9.3-14 Unit 2 Sheet 2 of 3, Revision 7 with Revision 9
0 Replace Figure 9.3-14 Unit 3 Sheet 1 of 3, Revision 8 with Revision 9
{J Replace Figure 9.4-1 Unit 1 Sheet 1 of 2, Revision 8 with Revision 9
O Replace Figure 9.4-1 Unit 1 Sheet 2 of 2, Revision 8 with Revision 9
O Replace Figure 9.4-1 Unit 2 Sheet 1 of 3, Revision 8 with Revision 9 |
00 Replace Figure 9.4-1 Unit 2 Sheet 2 of 3, Revision 8 with Revision 9
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. PVNGS UPDATED FSAR REVISION 9.

FIGURE PACKAGE A&B INSERTION INSTRUCTIONS

0O Replace Figure 9.4-1 Unit 3 Sheet 1 of 2, Revision 8 with Revision 9
0 Replace Figure 9.4-1 Unit 3 Sheet 2 of 2, Revision 8 with Revision 9
O Replace Figure 9.4-13 Unit 1, Revision 7 with Revision 9

O Replace Figure 9.4-13 Unit 2, Revision 8 with Revision 9

O Replace Figure 9.4-16 Unit 2, Revision 5 with Revision 9

O Replace Figure 9.5-1 Unit 1 Sheet 1 of 6, Revision 8 with Revision 9
0 Replace Figure 9.5-1 Unit 2 Sheet 1 of 6, Revision 8 with Revision 9
O Replace Figure 9.5-1 Unit 3 Sheet 1 of 6, Revision 8 with Revision 9
{J Replace Figure 9.5-1 Unit 3 Sheet 3 of 6, Revision 8 with Revision 9
0 Replace Figure 9.5-1 Unit 1 Sheet 4 of 6, Revision 8 with Revision 9
0 Replace Figure 9.5-1 Unit 2 Sheet 4 of 6, Revision 8 with Revision 9
0 Replace Figure 9.5-1 Unit 3 Sheet 4 of 6, Revision 8 with Revision 9
0 Replace Figure 9.5-1 Sheet 5 of 6, Revision 8 with Revision 9

0 Replace Figure 9.5-7 Unit 2, Revision 8 with Revision 9

O Replace Figure 9B-8, Revision 8 with Revision 9

00 Replace Figure 9B-9, Revision 8 with Revision 9

O Replace Figure 9B-10, Revision 8 with Revision 9

. O Replace Figure 9B-11, Revision 8 with Revision 9

O Replace Figure 9B-12, Revision 8 with Revision 9

0O Replace Figure 9B-33, Revision 8 with Revision 9

0 Replace Figure 10.2-1 Unit 1 Sheet 1 of 3, Revision 8 with Revision 9
O Replace Figure 10.2-1 Unit 1 Sheet 2 of 3, Revision 7 with Revision 9
O Replace Figure 10.2-1 Unit 2 Sheet 2 of 3, Revision 7 with Revision 9
D, Replace Figure 10.2-1 Unit 3 Sheet 2 of 3, Revision 3 with Revision 9
O Replace Figure 10.2-2 Unit 1 Sheet 1 of 5, Revision 7 with Revision‘9
O Replace Figure 10.2-2 Unit 2 Sheet 1 of 5, Revision 8 with Revision 9
O Replace Figure 10.2-2 Unit 3 Sheet 1 of 5, Revision 7 with Revision 9
O Replace Figure 10.2-2 Unit 2 Sheet 3 of 5, Revision 8 with Revision 9,
0 Replace Figure 10.2-2 Unit 3 Sheet 3 of 5, Revision 7 with Revision 9
0 Replace Figure 10.2-2 Unit 1 Sheet 5 of 5, Revision 8 with Revision 9
0 Replace Figure 10.2-2 Unit 3 Sheet 5 of 5, Revision 8 with Revision 9
0 Replace Figure 10.3-1 Unit 1 Sheet 2 of 3, Revision 8 with Revision 9
O Replace Figure 10.3-1 Unit 2 Sheet 2 of 3, Revision 8 with Revision 9
{0 Replace Figiure 10.3-2 Unit 1, Revision 8 with Revision 9

0 Replace Figure 10.3-3 Unit 1, Revision 8 with Revisiqn 9

O Replace Figure 10.3-3 Unit 2, Revision 8 with Revisidn 9

O Replace Figure 10.4-1 Unit 2, Revision 8 with Revision 9
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FIGURE PACKAGE A&B INSERTION INSTRUCTIONS

0O Replace Figure 10.4-1 Unit 3, Revision 7 with Revision 9
O Replace Figure 10.4-2 Unit 1, Revision 7 with Revision 9
O Replace Figure 10.4-2 Unit 2, Revision 7 with Revision 9
0. Replace Figure 10.4-2 Unit 3, Revision 7 'with Revision 9
0 Replace Figure 10.4-4 Unit 1, Revision 8 with Revision 9
O Replace Figure 10.4-4 Unit 2, Revision 8 with Revision 9
O Replace Figure 10.4-4 Unit 3, Revision 8 with Revision 9
O Replace Figure 10.4-7 Unit 1 Sheet 1 of 2, Revision 8 with Revision 9
O Replace Figure 10.4-7 Unit 2 Sheet 1 of 2, Revision 8 with Révision 10
O Replace Figure 10.4-7 Unit 3 Sheet 1 of 2, Revis!pn 8 with Revision 9
O Replace Figure 10.4-7 Unit 3 Sheet 2 of 2, Revision 8 with Revision 9
0O Replace Figure 10.4-9 Unit 1 Sheet 1 of 5, Revision 7 with Revision 9
0O Replace Figure 10.4-9 Unit 2 Sheet 1 of 5, Revision 7 with Revision 9
O Replace Figure 10.4-9 Unit 3 Sheet 1 of 5, Revision 7 with Revision 9
O Replace Figure 10.4-9 Unit 3 Sheet 2 of 5, Revision 7 with Revision 9
O Replace Figure 10.4-9 Unit 3 Sheet 3 of 5, Revision 7 wjth Revision 9
O Replace Figure 10.4-10 Unit 1, Revision 8 with Revision 9
0O Replace Figure 10.4-10 Unit 2, Revision8 with Revision 9

~ O Replace Figure 10.4-10 Unit 3, Revision 8 with Revision 9
O Raoplace Figure 10.4-11 Unit 1, Revision 8 with Revision9
0O Replace Figure 10.4-11 Unit 3, Revision 8 with Revision 9
0O Replace Figure 11.2-2 Unit 1 Sheet 1 of 3, Revision 8 with Revision 9 )
O Replace Figure 11.2-2 Unit 2 sheet 1 of 3, Revision 8 with Revision 9
0 Replace Figure 11.2-2 Unit 3 Sheet 1 of 3, Revision 8 with Revision 9
O Replace Figure 11.2-2 Unit 1 Sheet 2 of 3, Revision 6 with Revision 9
O Replace Figure 11.2-2 Unit 2 Sheet 2 of 3, Revision 8 with Revision 9
O Replace Figure 11.2-2 Unit 3 Sheet 2 of 3, Revision 7 with Revision 9
O Replace Figure 11.2-2 Unit 3 Sheet 2A of 3, Revision 7 with Revision 9
O Replace Figure 11.4-2 Unit 1 Sheet 1 of 3, Revision 7 with Revision 9
g Repléce Figure 11.4-2 Unit 2 Sheet 1 of 3, Revision 7 with Revision 9 -
0 Replace Figure 11.4-2 Unit 3 Sheet 1 of 3, Revision 7 with Revision 9 -
O Replace Figure 18.111.A-2, Revision 6 with Revision 9
O Replace Figure 18.111.A-3, Revision 5 with Revision 9
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f VOLUME | 1.2-12 0 1.741 3
1.213 8 172 ]
it 1.2-14 3 1.7:3 6
v 1.2-14.a 1 1.7-4 6
v 1.2-14.b 1 1.7-5 8
vi 1.2-15 5 1.7-6 6
vil 1.2-16 8 1.7-7 8
viil 1.2-17 5 1.7-8 6
tx 1.2-18 8 1.7-9 8
X 0 1.2-19 0 1.7-10 6
« 0 1.2-20 8 1.7-11 8
il 0 Fig. 1.2-1 0 1.7-12 6
xiil 8 Fig. 1.2-2 0 1.7-13 (]
v 6 L. 1.7-14 (]
xv.a 1 1 1.7-15 6
xiv.b 1 8 1.7-18 ]
xv 0 0 1.7-17 6
xvi 3 5 1.7-18 6
xvil 7 0 1,7-19 8
xviil 5 8 1.7-20 6
xviila 1 0 1.7-21 6
xiilb 1 0 1.7-22 6
xix 5 0 1.7-23 6
X 5 8 1.7-24 6
xd 0 0 1.7-25 8
od 6 0 1.7-26 6 )
it 6 1.7-27 6
w4V 6 1.7-28 6
0V 6 1.7-29 6
sovi 6 1.3-1 1.7-30 6 '
xoxvil 6 1.32 0 1.7-31 8 ™~
ooviil 8 1.33 0 1.7-32 6
xix 6 1.3-4 0 1.7-33 6
00¢ 6 1.3-6 0 1.7-34 (]
00d 6 1.3-6 0 1.7-35 6 ;
1.37 0 6 ;
CHAPRTER 1 TAB - 1.3-8 0 6 (
‘ 139 0 6 )
‘) 14 0 1.3-10 0 6
1l 4 1.3-11 0 8
1-5if 0 1.3-12 0 6
' EY 6 1.3-13 0 6
! v 0 1.3-14 ) 0 6
| 1.3-15 0 6
1.1 Tab - 1.3-18 0 6
6
: 1.141 4 1.4 Tab - 6
: 112 4 : P
1.1-3 4’ 1.4-1 ) 6
1.1-4 4 1.4-2 0 6
1.4-3 0 6 v
1.2 Tab - 1.4-4 0 6
6
12-1 V] 1.5 Tab - [}
1.2-2 0 6
1.2:3 0 1.5-1 0 8
1.2-4 0 6
1.2:5 0 1.6 Tab - 1.7-58
1.2-6 7 1.7-59 6
1.27 0 1.6-1 0 1.7-60 8
1.2-8 0 1.8-2 ' 0 1.7-61 8
1.2-9 0 1.7-62 6
1.2-10 0 1.7 Tab - 1.7-63 6
3 1.2-11 0 1.7-64 P
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1.7-65 [} 1.8-33 0 1.8-85.a 8
1.7-68 6 1.8-34 0 1.8-85.b 1
1.7-67 8 1.8-35 0 1.8-88 0
1.7-68 ] 1.8-36 0 1.8-87 0
1.7-69 8 1.8-37 0 1.8-88 0
1.7-70 6 1.8-38 3 1.8-89 (]
1.7-71 6 1.8-38.a 3 1.8-90 0
1.7-72 6 1.8-38.b 3 1.8-91 (]
1.7-73 6 1.8-39 3 1.68-92 (4]
1.7-74 6 1.8-40 3 1.8-93 3
1.7-75 [} 1.8-41 3 1,8-93.a 3
1.7-76 6 1.8-42 3 1.8-93.b 3
1777 8 1.8-43 0 1.8-94 7
1.7-78 6 1.8-44 0 1.8-95 0
1.7-79 6 1.8-45 0 1.8-96 8
1.7-80 6 1.8-48 3 1.8-96.a 7
1.7-81 6 1.8-47 0 1.8-98.b 7
1.7-82 6 1.8-48 0 1.8-96.¢c 6
1.7-83 6 1.8-49 0 1.8-96.d 8
1.7-84 6 1.8-50 0 1.8-97 4
Fig. 1.7-1 (Unit 1) (1] 1.8-51 /] 1.8-98 4
Fig. 1.7-1 (Unit 2) [+] 1.8-52 o 1.8-99 8
Fig. 1.7-1 (Unit 3) 0 1.8-53 0 1.8-100 1
Fig. 1.7-2 1.8-54 [o] 1.8-100.a 1
(Sh 1 of 4) 7 1.8-55 0 1.8-100.b 1
(Sh2of 4) 8 1.8-56 o] 1.8-101 8
(Sh 3ot 4) 7 1.8-57 0 1.8-102 0
(Sh4of4) 7 1.8-58 3 1.8-103 8
1.8-59 3 1.8-103.a 8
VOLUME |l Title Page - 1.8-59.a 6 1.8-104 0
1.8-59.b 2 1.8-105 6
1.8 Tab - 1,8-60 0 1.8-106 0
1.8-61 0 1.8-107 0
1.8-1 [+] 1.8-62 7
1.8-2 0 1.6-63 7 1.9 Tab -
1.8-3 (1] 1.8-64 8
1.84 [+] 1.8.64.a ] 1.9-1 0
1.8-5 [v] 1.8.64b 5 1.9-2 [+]
1.8-8 [} 1.8-65 1 1.9-3 ]
1.8-7 0 1.8-66 8 1.9-4 0
1.8-8 7 1.8-67 8 1.9-5 0
1.8-9 7 1.8-67.a 8 1.9-6 [}
1.8-10 7 1.8-67.b 8 1.9-7 (o]
1.8-11 (] 1.8-68 8 1.9-8 (/]
1.8-12 0 1.8-69 1 1.9-9 7
1.8-13 (o] 1.8-69.a 1 1.9-10 ]
1.8-14 0 1.8-69.b 1 1.9-11 ]
1.8-15 3 1.8-70 4 1.9-12 3
1.8-18 ] 1.8-70.a 2 1.9-13 ]
1.8-17 0 1.8-70.b 2 1.9-14 0
1.8-18 0 1.8-71 7 1.9-15 1
1.8-19 [+] 1.8-72 6 1.9-16 8
1.8-20 8 1.8-73 1 1.9-17 (o]
1.8-21 0 1.8-74 1 1.9-18 (1]
1.8-22 0 1.8-76 7 1.9-19 0
1.8-23 (] 1.8-76 6 1.9-20 8
1.8-24 [+] 1.8-77 7 1.9-21 1]
1.8-25 [+] 1.8-78 3 1.9-22 1
1.8-26 0 1.8-79 7 1.9-23 5
1.8-27 0 1.8-80 s 1.9-24 5
1.8-28 0 1.8-81 8 1.9-25 0
1.8-29 0 1.8-82 7 1.9-26 (1]
1.8-30 0 1.8-83 7 1.9-27 0
1.8-31 0 1.8-84 [} 1.9-28 0
1.8-32 0 1.8-85 8 1.9-29 0
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1.9-30 V] Fig. 2.1-9 [+] 23-14 7
1.8-31 0 Fig. 2.1-10 (4] 2.3-15 [+]
1.8-32 0 Fig. 2.1-11 0 2.3-16 (1]
1.9-33 0 Fig. 2.1-12 [} 2.3-17 ]
1.9-34 [+] Fig. 2.1-13 (] 2.3-18 [+]
1.9-35 ] Fig. 21-14 0 2.3-19 0
1.9-38 V] Fig. 2.1-15 (1] 2.3-20 0
1.9-37 0 2.3-21 ]
1.9-38 1 2.2 Tab - 2322 0
1.9-39 1 23-23 (4]
1.9-40 8 2.2-1 2 2.3-24 0
222 K] 2.3-25 0
CHAPTER 2 TAB - 2.2-3 (] 2.3-26 0
2.2-4 0 2.3-27 [+]
24 4 225 0 23-28 1]
24 (1] 226 0 2.3-29 ]
2-0i (4] 2.2-7 [} 2.3-30 o
2-v 1 2.2-8 o} 2.3-31 [+]
2v 4 2.2-9 0 2.3-32 0
v . 0 2.2-10 ] 2.3-33 0
2-vil 1] 2.2-11 3 23-34 (]
2-viil ] 22-12 3 2.3-35 (]
2-ix ] 22-13 3 2.3-36 (o]
22X 4 2.2-14 3 2.3-37 0
2-x1 [} 2.2-15 [+] 2.3-38 0
2-xil 0 2.2-16 0 2.3-39 0
2-xii 0 2217 0 2.3-40 0
2-xiv (o] 22-18 3 2.3-41 0
2-xv [+] 22-19 (o] 2.3-42 0
2-xvi 1 2.2-20 (] 2.3-43 o
2-xvil 4 22-21 ] 2.3-44 (]
2-xviil 4 22-22 [+] 2.3-45 (]
2-xix (o] 2.2-23 ] 2.3-46 (]
2-xx (] 2.2-24 0 2347 [+]
2-0d [+] 2.2-25 (] 2.3-48 0
2-xdi (4] 2.2-26 [+] 2.3-49 [s]
2227 6 2.3-50 0
2.1 Tab - 22-28 (o] 2.3-51 (]
2229 0 2.3-52 V]
2.1-1 .0 2230 0 2.3-53 0
2.1-2 0 2.2-31 1] 2.3-54 V]
2.1-3 [+] 2.2-32 0 2.3-55 0
214 (] 2.2-33 [+] 2.3-56 [v]
215 [+] Fig. 2.2-1 0 2.3-57 0o
21-8 0 Fig, 22-2 [+] 2.3-58 2
217 (o] Fig. 2.2-3 0 2.3-59 2
2.1-8 V] Fig. 22-4 ] 2.3-60 (]
2.1-9 0 2.3-61 V]
2.1-10 0 2.3 Tab - 2.3-62 0
2.1-11 [+] 2.3-63 (1]
2.1-12 o] 2341 0 2.3-64 2
2.1-13 (o] 23-2 (] 2365 V]
2.1-14 ] 233 2 2.3-66 1]
2.1-15 [+] 2.3-4 (] 2.3-67 0
2.1-16 1] 23-5 V] 2.3-68 0
2.1-17 (o] 23-6 [} 2.3-69 1]
2.1-18 (o] 237 0 2.3-70 (]
Fig. 2.1-1 3 23-8 0 2.3-71 (4]
Fig. 2.1-2 0 239 (o] 2.3-72 (]
Fig. 2.1-3 [+] 2.3-10 0 2.3-73 7
Fig. 2.1-4 0 23-11 2 Fig. 2.3-1 0
Fig. 2.1-5 0 2.3-12 0 Fig. 2.3-2 0
Fig. 2.1-6 (] 23-13 7 Fig. 2.3-3 0
Fig. 2.1-7 ] 23-13.a 7 Fig. 2.3-4 [}
Fig. 2.1-8 [+] 23-13b 7 Fig. 23-5 0
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Fig. 236 0 2.4-43 0 2.4-104 0 ;
Fig. 2.3-7 0 2.4-44 0 2.4-105 0 '
Fig. 2.3-8 0 2.4-45 0 2.4-108 0
Fig. 239 0 2.4-48 0 2.4-107 0
Fig. 2.3-10 0 2.4-47 0 2.4-108 0 |
Fig. 23-11 ] 2448 ] 2.4-109 8 }
Fig. 2.3-12 0 2.4-49 0 24-109.a 3
Fig. 2.3-13 0 2.4-50 0 2.4-109.b 3
Fig. 2.3-14 (] 2.4-51 0 2.4-110 0
Fig. 23-16 0 2.4-52 0 2.4-111 ] ‘
Fig. 2.3-16 (] 2.4-53 0 2.4-112 0 ‘
Fig. 2.3-17 0 24.54 0 2.4-113 (] ‘
Fig. 2.3-18 0 2.4-55 0 2.4-114 0 !
Fig. 2.3-19 0 2.4-56 0 2.4-115 1 |
Fig. 2.3-20 0 2.4.57 0 2.4-116 (i i
Fig. 2.3-21 0 2.4-58 3 2.4-117 0 !
Fig. 23-22 0 2.4-59 0 2.4-118 0
Fig. 2.3-23 0 2.4-60 0 2.4-119 3 ¢
2.4-61 0 2.4-120 0 :
VOLUME Il Title Pago - 24-62 ' 0 2.4-121 0
2.4-63 0 24-122 0~ ‘
2.4 Tab - 2.4-64 (] 2.4-123 7 '
2.4-65 0 Fig. 2.4-1 0 |
24-1 0 2.4-68 0 Fig. 2.4-2 1 |
24-2 0 2.4-67 3 Fig. 2.4-3 o 1
243 7 2.4-68 0 Fig. 2.4-4 2 s
2.4-4 0 2.4-69 0 Fig. 2.4-5 0 ¢
245 0 2470 0 Fig. 2.4-6 0 !
248 0 247 0 Fig. 24-7 (] '
247 0 2472 0 Fig. 2.4-8 0
248 0 2.4-73 0 Fig. 2.4-9 0
249 0 2.4-74 0 Fig. 2.4-10 0 ‘
24-10 0 24.75 7 Fig. 2.4-11 0 |
2.4-11 0 2.4-76 7 Fig. 2.4-12 0 '
2.4-12 0 2.4-77 0 Fig. 2.4-13 0
2.4-13 0 2.4-78 7 Fig. 2.4-14 (]
2.4-14 0 24-79 0 Fig. 2.4-15 ‘
2.4-15 0 2.4-80 7 (Sh 1 of 4) 0
2.4-18 0 2.4-81 7 (Sh20f4) 0
2.4-17 0 2482 7 (Sh3ofd) 0
24-18 0 2.4-83 7 (Sh 4 of 4) 0
24-19 o 24-83a 7 Fig. 2.4-16 0
2.4-20 0 2.4-83b 7 Fig. 2.4-17 o
2.4-21 2 2.4-84 ] Fig. 2.4-18 0
2422 0 2.4.85 8 Fig. 2.4-19
2.4-23 0 2.4-86 8 (sh10f2) (]
2.4-24 0 24-07 (i (sh20of2) 0
24-25 0 2.4-88 3 Fig. 2.4-20 (]
24-26 0 2.4-89 ] Fig. 2.4-21 0 ]
24-27 0 2.4-90 (] Fig. 2.4-22 (1] |
24-28 o 8 Fig. 24-23 0 E
2.4-29 0 1 Fig. 2.4-24 1 :
2.4-30 (V) 1 Fig. 2.4-25 1 i
24.31 0 8 Fig. 2.4-26 0 {
24-32 0 8 Fig. 2.4-27 0
2.4-33 o o Fig. 2.4-28 1 !
2.4-34 0 0 Fig. 2.4-29 0 !
2.4-35 0 0 Fig. 2.4-30 0 |
2.4-38 0 0 Fig. 2.4-31 0 |
2.4-37 0 0 Fig. 2.4-32 o
2.4-38 0 0 Fig. 2.4-33 0
2.4-39 0. ] Fig. 2.4-34
2.4-40 0 0 (Sh 1 of 3) 0
24-41 0 0 (Sh20t3) (]
2.4-42 0 0 (Sh30f3) 0
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Fig. 24-35 2.5-38 0 2.5-103 0 \‘L
(Sh 1 of 3) 0 2.5-39 o] 2.5-104 ‘0 |
(Sh 20t 3) 0 2.6-40 0 2.5-105 0 |
(Sh3of3) o 2.5-41 o 2.5-106 0 H
Fig. 2.4-38 2.5-42 0 2.5-107 0 ‘;
(Sh 1 of 4) 0 2.5-43 0 2.5-108 o |
(Sh 2 of 4) o 2.5-44 0 2.5-109 o '
(Sh 3 of 4) 0 25-45 o 25-110 0 |
(Sh 4 of 4) 0 2.5-46 0 25111 o .
Fig. 2.4-97 2.5-47 (o} 2.5-112 0 A |
(Sh 1 of 4) 0 2.5-48 0 25113 0 I
(Sh2ot4) 0 2.5-49 0 25-114 0 L
(Sh3of 4) 0 2550 o 25-115 0 o
(Sh4ofd) (4] 2551 [0} 25-118 0
Fig. 24-38 2.5-52 0 25-117 0
(Sh1of6) 0 25-53 0 25-118 ] '
(Sh2of6) o 2.5-54 3 25-119 0 {
(Sh3of6) 0 2.5-55 0 2.5-120 0 '
(Sh 4 of 6) 0 2.5-56 0 2.5-121 o
(sh § of 6) 0 2.5-57 (] 2.5-122 0 !
(sheofe) 0 2.5-58 0 2.5-123 0
Fig. 2.4-39 1 2.5-59 o 25-124 o
Fig. 2.4-40 o 2.5-60 (o] 25-125 0
Fig. 2.4-41 0 2561 ] 2.5-126 3
Fig. 2.4-42 2 2.5-62 0 2.5-127 (o}
25-63 0 2.5-128 o
2.5 Tab - 2.5-64 0 25-129 0
2.5-65 0 25-130 0
2.5-1 3 2566 0 2.5-131 0 r
252 0 2.5-67 0 2.5-132 0 |
253 0 2.5-68 0 25-133 0
254 (o] 2.5-89 0 2.5-134 3
256 0 2.5-70 0 2.5-135 0
25-6 0 2,571 0 2.5-136 0
257 ] 2572 0 2.5-137 0
258 0 2573 0 25-138 o g
25-9 0 2.5-74 0 2.5-139 0 B
25-10 0 2.5-75 0. 2.5-140 0 4
2.5-11 . 0 25-76 3 2.5-141 3
25-12 () 2577 o} 2.5-142 0 j
2513 0 25-78 o} 25-143 3 ]
25-14 o 2.5-79 0 2.5-144 3 !
25-15 0 2.5-80 (o} 2.5-145 3 ,
25-16 0 2.5-81 3 2.5-146 3 |
2.5-17 0 25-82 0 25-147 3 1
25-18 3 25-83 0 2.5-148 0
25-19 o 2.5-84 0 25-149 o
2.5-20 0 25-85 0 2.5-150 0
2.5-21 3 2.5-86 0 2.5-151 3
2.5-22 0 2.5-87 0 25-152 3
25-23 0 2.5-88 0 2.5-153 0
2.5-24 0 2.5-89 (4] 2.5-154 0
2.5-25 0 2.5-90 o 2.5-155 3
2.5-26 0 2.5-91 0 25-156 3
2527 0 2.5-92 o 2.5-157 o
2.5-28 0 2.5-93 0 25-158 0
2.6-20 o] 2.5-94 0 2.5-159 3
2.5-30 0 2.5-95 (o} 2.5-160 0
2.5-31 o} 2.5-96 0 2.5-161 0
25-32 0 2.5-97 (4} 25-162 3
2.5-33 3 2.5-98 0 2.5-163 0
25-34 0 2.5-99 0 2.5-164 3
2.5-35 0 2.5-100 0 2.5-165 3
2.5-36 0 2.5-101 0 2.5-168 3
2.5-37 0 25-102 .0 2.5-167 3
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2.5-168 0 Fig. 2.5-27 0 (Sh1of3) 0
2.5-169 () Fig. 2.5-28 0 (Sh2of3) (]
2.5-170 3 Fig. 2.5-28A 0 (sh3of ) 0
25171 ] Fig. 2.6-29 0 Fig. 2.5-58
25-172 0 Fig. 2.5-30 0 (Sh 1 of 3) 0
25-173 0 Fig. 2.5-30A o (Sh2of 3 0
25174 0 Fig. 2.5-308 0 (Sh3of 9) 0
25175 0 Fig. 2.5-30C 0 Fig. 2.5-59 0
25178 3 Fig. 2.5-30D 0 Fig. 2.5-60 0
25177 0 Fig. 2.5-30E 0 Fig, 2.5-61 o
25-178 ] Fig. 2.5-30F 0 Fig. 2.5-62 0
25179 0 Fig. 2.5-30G <0 Fig. 2.5-63 0 ,
25-180 8 Fig. 25-30H 0 Fig. 2.5-64 0
25-181 3 Fig. 2.5-301 0 Fig. 2.5-65 0
25-182 0 Fig. 2.5-30J ] Fig. 2.5-66 0
25183 0 Fig. 2.6-31 0 b
2.5-184 0 Fig. 25-31A 0 VOLUME V Title Pago - |
2.5-185 3 Fig. 25-31B 0 '
25-188 0 Fig. 2.5-32 0 Fig. 2.5-67 0 '
2.5-187 0 Fig. 2.5-33 0 Fig. 2.5-68 0 ‘
2.5-188 3 Fig. 2.5-34 0 Fig. 2.5-69 0 I
2.5-189 0 Fig. 25-35 0 Fig. 25-70 0
25-190 4 Fig. 2.6-35A 0 Fig. 2.5-71 0
2.5-191 0 Fig. 2.6-35B 0 Fig. 25-72 0
25-192 0 Fig. 2.5-35C 0 Fig. 2573 (] b
25-193 0 Fig. 2.5-38 0 Fig. 2.5-74 0 (N
25-194 o Fig. 2.5-36A o Fig. 2575 o Co
25-195 0 Fig. 2.5-368 0 Fig. 2.5-76 ] o
2.5-198 0 Fig. 2.5-36C 0 Fig. 2.5-77 0 b
26197 ] Fig. 2,5-36D 0 Fig. 2.5-78 0 f
25-198 0 Fig. 2.6-37 0 Fig. 2.6-79 o ]
25-199 0 Fig. 2.5-37A 0 Fig. 2.5-80 0
2.5-200 0 Fig. 2.5-378 0 Fig. 2.5-81 0
2.5-201 0 Fig. 2.5-38 0, Fig. 2.5-82 0 Co
2.5-202 0 Fig. 2.5-36A 0 Fig. 2.5-83 0 ;o
Fig. 2.5-38B 0 Fig. 2.5-84 0 1
VOLUME IV Title Page - Fig. 2.6-38C (] Fig. 2.5-85 o
Fig. 2.5-38D 0 Fig. 2.5-88 0
Fig. 2.5-1 0 Fig. 2.5-39 0 Fig. 2.5-87 0
Fig. 2.5-2 o Fig. 2.5-30A 0 Fig. 2.5-68 0 \
Fig. 25-3 0 Fig. 25-398 0 Fig. 2.5-89 0 ‘
Fig. 254 0 Fig. 25-39C 0 Fig. 2.5-90 0
Fig. 25-5 0 Fig. 25-39D 0 Fig. 2.5-91
Fig. 256 0 Fig. 2.5-39E 0 {Unit 1) 8
Fig. 25-7 0 Fig. 2.5-40 0 (Unit 2) 6
Fig. 2.5-8 0 Fig. 2.5-41 0 {Unit 3) 6
Fig. 259 0 Fig. 2.5-42 0 Fig. 2.5-92 6
Fig. 2.5-10 0 Fig. 2.5-43 0 Fig. 2.5-93 0
Fig. 2.5-11 0 Fig. 2.5-44 0 Fig. 2.5-94 0 ‘
Fig. 25-12 0 Fig. 2.5-45 0 '
Fig. 25-13 0 Fig. 2548 (] 2A Tab -
Fig. 2.5-14 0 Fig. 2.5-47 0
Fig. 2.5-15 0 Fig. 2.5-48 0 Appendix 2A Tile Page 0 )
Fig. 25-18 0 Fig. 2.5-49 0 P
Fig. 2.5-17 0 Fig. 2.5-50 0 2AJil 0 }
Fig. 25-18 0 Fig. 2.5-51 0 2A-v 0 |
Fig. 25-19 0 Fig. 2.5-52 0 2A-v 0
Fig. 2.5-20 (VIEN Fig. 2.5-53 0 2A41 4
Fig. 2.5-21 0 Fig. 2.5-54 ] 2A-1.a 4
Fig. 2522 0 Fig. 2.5-65 0 2A-1.b 4
Fig. 25-23 0 Fig. 2.5-56 2A-2 4
Fig. 2.5-24 0 (Sh1of3) 0 2A-3 0
Fig. 25-24A 0 (Sh 2 of ) 0 2A-4 0
Fig. 2525 0 (Sh30t3) 0 275 0
Fig. 2526 0 Fig. 2.5-57 2A-6 0
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&

Page or Figure No, Revision Page or Figure No. Rovision Pago or Figure No. Ravision
2A-7 4 2A-70 0 2D-17 0
2A-8 4 2A-71 4] 2D-18 0
2A-9 0 2A-72 0 20-19 0
2A-10 (o] 2A-73 0 Fig. 2D-1 [o]
2A-11 4 2A-74 0 Fig. 20-2 1]
2A-12 4 2A75 0o Fig. 2D-3 0
2A-13 4 2A-78 0 Fig. 2D-4 0
2A-14 4 2A-77 0 Fig. 20-5 0
2A-14.a 4 2A-78 0 Fig. 2D-68 0
2A-14b 4 2A79 0

2A-16 0 Fig. 2A-1 0 2E Tab -
2A-16 0 Fig. 2A-2 0

2A-17 0 Fig. 2A-3 0 AppendIx 2E Titlo Page 0
2A-18 o Fig. 2A4 0

2A-19 0 Fig. 2A-5 0 2E-1 o
2A-20 0 Fig. 2A-6 0 2E-2 0
2A-21 0 Fig. 2A-7 0

2A-22 0 Fig. 2A-8 0 2F Tab -
2A-23 0 Fig. 2A-9 0

2A-24 0 Fig. 2A-10 0 Appendix 2F Title Page 0
2A-25 0 Fig. 2A-11 ]

2A-26 0 2F-1 0 '
2A-27 0 2B Tab - 2F-2 3
2A-28 0 2F-3 0
2A-29 0 Appendix 2B Tile Page 0 2F-4 (]
2A-30 0 2F-5 0
2A-31 1] 28-1 (V] 2F-8 (1]
2A-32 0 28-2 o 2F-7 0
2A-33 0 2B-3 o 2F-8, 0
2A-34 0 2B-4 (] 2F-9 0
2A-35 o] 28-5 (/] 2F-10 L]
2A-36 0 2F-11 0
2A-37 [+] 2C Tab - 2F-12 (/]
2A-38 [+] 2F-13 ]
2A-39 0 Appondix 2C Title Page 0

2A-40 0 2G Tab -
2A-41 0 2C-1 0

2A-42 o 2Cc-2 0 Appendix 2G Tille Page (o]
2A-43 0 2C-3 0

2A44 0 2C4 0 2G-iii 0
2A-45 [ 2C-5 o 2G-iv (o]
2A-46 (o] 2Gwv 0
2A47 (1] 2D Tab - 2G-1 (]
2A-48 [+] 2G-2 o
2A-49 (o] Appendix 2D Title Page (4] 2G-3 0
2A-50 0 2G-4 o]
2A-51 0 20+l 3 2G-S 0
2A-52 [v] 2D-v ] 2G-8 V]
2A-53 [ 2D-v 0 2G-7 0
2A-54 4 2D-1 0 2G-8 o
2A-55 0 20-2 0 2G-9 0
2A-58 0 203 0 Fig. 2G-1 0
2A-57 0 2D-4 0

2A-58 o 2D0-5 0 CHAPTER 3 TAB -
2A-59 0 206 3

2A-60 0 2D7 0 3 (o]
2A-81 0 208 0 3l 0
2A-62 0 2D-9 0 3-ii 5
2A-63 0 2D-10 = 0 3iv 0
2A-64 (] 2D0-11 0 3v 4
2A-65 4 2D-12 0 3vi 0
2A-68 0 2D-13 0 3-vil 3
2A-67 0 2D-14 0 3-viii 0
2A-68 (o] 20-15 0 3-ix (]
2A-69 0 2D-18 0 3x 3
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Page or Figure No. Rovision Page ot Figuro No. Revision Page or Figuro No. Rovision
3-d 3 3.2-10 8 3.5-15 3
3-xii 7 J.2-11 0 3.5-16 0
3-xil 0 3.2-12 7 3.5-17 (o]
3-xiv ] 3.2-13 ] 35-18 1]
3-xv 0 3.2-14 0 3.5-19 o
3-xvi 0 3.2-15 3 3.5-20 (o]
3-xvil 0 3.2-16 0 3.5-21 [
3-xviil ¢ 7 3.217 0 3.5-22 0
3-xdil 0 32-18 0 3.5-23 0
3-xix 0 3.2-19 [} 3.5-24 ]
3-xx 7 3.2-20 0 3.5-25 0
3-xd 7 3.2-21 0 3.5-26 ]
3-xdi ] 3.2-22 0 3.5-27 V]
3-xdil 0 3.2-23 0 3.5-28 0
3-xxiv (o] 3.2-24 0 3.5-29 [+]
3-xxv 0 3.2-25 5 3.5-30 0
3.2-26 7 3.5-31 4]
3.1 Tab - 3.2-26.a 5 3.5-32 4
3.2-26.b 5 35-32a 4
3.1-1 0 3.2-27 [ 3.5-32b 4
3.1-2 [+] 3.2-28 8 3.5-33 V]
3.1-3 0 3.2-29 5 3.5-34 0
3.14 0 3.2-30 5 3.5-35 0
3.1-5 8 3.2-31 (1] 3.5-36 [+]
3.1-6 5 3.2-32 (1] 3.5-37 V]
3.1-86.a 5 3.2-33 8 3.5-38 0
3.1-6b 5 3.2-34 8 3.5-39 ]
3.1-7 ] 3.2-35 7 3.5-40 [»)
3.1-8 o 3.2-38 8 3.5-41 0
3.1-9 0 3.2-37 3 3.5-42 0
3.1-10 (o] 3.2-38 3 3.5-43 4
3.1-11 0 3.2-39 5 Fig. 3.5-1 0
3.1-12 0 3.2-40 0 Fig. 3.5-2 0
3.1-13 3 3.2-41 8 Fig. 3.5-3 0
3.1-14 0 3.2-42 8 Fig. 3.5-4 0
3.1-15 0 Fig. 3.5-5 0
3.1-16 (] 3.3 Tab - Fig. 3.5-6 V]
3.1417 0 Fig. 3.5-7 0
3.1-18 ] 3.3-1 1]
3.1-19 o 3.3-2 o VOLUME VI Title Page -
3.1-20 0 3.3-3 0
3.1-21 o 3.34 0 3.8 Tab -
3.1-22 [+] 3.3-5 [v]
3.1-23 3 3.6-1 o
3.1-24 0 3.4 Tab - 3.6-2 0
3.1-25 0 3.6-3 0
3.1-26 0 3.4 [ 3.6-4 0
3.1-27 ] 3.4-2 ] 3.6-5 [v]
3.1-28 0 3.6-8 (]
3.1-29 [} 3.5 Tab - 3.6-7 7
3.1-30 [+] 3.6-8 0
3.1-31 0 3.5-1 0 3.6-9 0
3.1-32 0 352 o 3.6-10 0
353 0 3.6-11 7
3.2 Tab - 3.54 0 3.6-12 6
3.5-56 0 3.6-13 6
3.2-1 2 3.5-6 0 3.6-14 6
3.2-2 4] 357 (] 3.6-15 6
323 0 3.5-8 0 J.6-16 8
324 5 3.5-9 0 3.6-17 6
3.2-5 0 3.5-10 8 3.6-17.a 6
3.26 0 3.5-11 0 3.6-17.b 8
3.27 0 3.5-12 0 3.6-18 0
328 8 35-13 0 3.6-19 0
3.2-9 0 3.5-14 6 3.6-20 0
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Page or Figure No. Ravislon Page or Figure No. Rovision Page or Figure No, Ravision
3.6-21 0 Fig. 3.6-29 4 3.7-58 0
3.6-22 0 Fig. 3.6-30 4 3.7-56 6
3.6-23 7 Fig. 3.6-31 8 3.7-57 0
3.6-24 0 Fig. 3.6-32 6 3.7-58 0
3.6-25 0 3.7-59 0
3.6-26 7 3.7 Tab - 3.7-60 3
3.6-27 0 3.7-61 3
3.6-28 7 3.7-1 4 3.7-62 0
3.6-29 3 3.7:2 4 Fig. 3.7-1 0
3630 0 373 0 Fig. 3.7-2 0
3.6-31 6 3.74 4 Fig. 3.7-3 o
3.6-32 8 3.7-5 0 Fig. 3.7-4 0
3.6-33 2 3.7-6 0 Fig. 83.7-6 o
3.6-34 o 3.7.7 0 Fig. 3.7-6 0
3.6-35 0 3.7-8 0 Fig. 3.7-7 0
3.6-38 7 3.79 0 Fig. 3.7-8 0
3.6-37 7 3.7-10 0 Fig. 3.7-9 0
3.6-38 7 3.7-11 (] Fig. 3.7-9A [+]
3.6-39 7 3.7-12 [+) Fig. 3.7-10 0
3.6-40 2 3.7-13 o) Fig. 3.7-11 [+]
3.6-41 0 3.7-14 0 Fig. 3.7-12 0
3.6-42 0 3.7-15 0 Fig. 3.7-13 0
3.6-43 2 3.7-16 0 Fig. 3.7-14 0
3.6-44 0 3.7-17 0 Fig. 3.7-15 0
3.645 0 3.7-18 0 Fig. 3.7-16 0
3.6-46 0 3.7-19 0 Fig. 3.7-17 0
3.6-47 o 3.7-20 0 Fig. 3.7-18 0
3.648 0 3.7-21 0 Fig. 3.7-19 0
3.6-49 0 3.7-2 0 Fig. 3,7-20 0
3.6-50 0 3.7-23 0 Fig. 3.7-21
3.6-51 0 3.7-24 0 (Sh 1 of 14) 0
3.6-52 o 3.7-25 0 (Sh 2 of 14) 0
3.6-53 0 3.7-26 0 (Sh 3 of 14) o
3.6-54 7 3.7-27 0 (Sh 4 of 14) (]
3.6-65 (o] 3.7-28 0 (Sh 5 of 14) 0
Fig. 3.6-1 3.7-29 0 (Sh 8 of 14) 0
(Sh1of2) 0 3.7-30 0 (Sh 7 of 14) 0
(sh2of2) 0 3.7-31 0 (Sh 8 of 14) 0
Fig. 3.6-2 0 3.7-32 4 (Sh 9 of 14) 0
Fig. 3.6-3 0 3.7-32.a 4 (Sh 10 of 14) 0
Fig. 3.6-4 0 3.7-32b 4 (Sh 11 of 14) o
Fig. 3.6-5 0 3.7-33 0 (Sh 12 of 14) 0
Fig. 3.6-6 0 3.7-34 0 (Sh 13 of 14) 0
Fig. 3.6-7 ] 3.7-35 0 (Sh 14 of 14) 0
Fig. 3.6-8 0 3.7-38 0 Fig. 3.7-22
Fig. 3.6-8 0 3.7-37 0 (Sh 1 of 12) 0
Fig. 3.6-10 7 3.7-38 0 (Sh 2 of 12) o
Fig. 3.6-11 7 3.7-39 4 (Sh3of12) 0
Fig. 3.6-12 7 3.7-40 0 (Sh 4 of 12) (4]
Fig. 3.6-13 7 3.7-41 0 (Shs5o0f12) (]
Fig. 3.6-14 7 3.7-42 8 (Sh 6 of 12) 0
Fig. 3.6-15 7 3.7-42.a 8 (Sh 7 of 12) 0
Fig. 3.6-16 7 3.7-42b 8 (Sh 8 of 12) 0
Fig. 3.6-17 7 3.7-43 0 (Sh 9 of 12) 0
Fig. 3.6-18 7 3.7-44 7 (Sh 10 of 12) 0
Fig. 3.6-19 7 3.7-45 7 (Sh 11 of 12) 0
Fig. 3.6-20 [} 3.7-46 7 (Sh 12 of 12) 0
Fig. 3.6-21 7 3.7-47 ) Fig. 3.7-23
Fig. 3.6-22 7 3.7-48 3 (Sh 1 of 22) 0
Fig. 3.6-23 7 3.7-49 3 (Sh 2 of 22) 0
Fig. 3.6-24 0 3.7-50 3 (Sh3of 22) 0
Fig. 3.86-25 0 3.7-51 3 {Sh 4 of 22) 0
Fig. 3.6-26 4 3.7-52 3 (Sh 5 of 22) 0
Fig. 3.6-27 7 3.7-63 3 (Sh 6 of 22) 0
Fig. 3.6-28 4 3.7-54 - (Sh 7 of 22) 0
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Pago or Figure No,

%

Page or Figure No.

g

Page or Figure No.

%

(sh 8 of 22) 0 3.8-30 0 3.8-95 0
(Sh 9 of 22) 0 3.8-31 0 3.8-96 0
(Sh 10 of 22) 0 3.8-32 0 3.897 0
(Sh 11 o 22) 0 3.6-33 0 3.8-98 ()
(Sh 12 of 22) 0 3.8-34 0 3.8-99 0
(Sh 13 of 22) 0 3.8-35 (s 3.8-100 ()
(Sh 14 of 22) 0 3.8-36 0 3.8-101 0
(Sh 15 of 22) 0 3.8-97 0 3.8-102 0
(Sh 18 of 22) 0 38-38 0 38103 0
(Sh 17 of 22) 0 3.8-39 0 3.8-104 0
(Sh 18 of 22) 0 3.8-40 ) 3.8-105 0
(Sh 19 of 22) 0 3.6-41 0 38106 0
(Sh 20 of 22) 0 3842 0 38107 0
(sh 21 of 22) 0 3.6-43 0 38108 0
(Sh 22 of 22) 0 3.8-44 0 3.8-109 0
Fig. 3.7-24 0 3.845 0 3.8-110 0
Fig. 3.7-25 0 3.8-48 3 38111 0
Fig. 3.7-26 0 3.8-47 () 3.8-112 0
Fig. 3.7-27 0 3.6-48 0 38-113 6
Fig. 3.7-28 0 3.8-49 ° 38-113a 6
Fig. 3.7-29 0 3.6-50 0 3.6-113b 4
Fig. 3.7-30 0 3.8-51 () 3.6-114 4
Fig. 3.7-31 0 3.8-52 [ 3.8-115 0
Fig. 8.7-32 () 3653 () 38-116 2
Fig. 3.7-33 0 3.8-54 o 38117 0
Fig. 3.7-34 () 3.8-55 0 38118 2
Fig. 3.7-35 0 3.8-56 0 38119 o
Fig. 8.7-36 0 3.8-57 0 3.8-120 0
Fig. 3.7-37 0 3858 0 3.8-121 o
Fig. 3.7-38 0 3859 0 38-122 ()}
Fig. 3.7-39 0 3.8-60 0 38123 0
3.6-61 ) 3.8-124 0
VOLUME VIl Title Page - 3862 0 38125 0
3.863 0 3.8-126 ()
3.8 Tab - 3.8-64 o 3.8-127 o
3.8-65 0 3.6-128 ()
3.8-1 0 3.6-68 2 3.8-129 0
382 0 3.8-67 2 3.8-180 2
383 0 3.8-68 7 3.8-131 8
384 0 3.8-69 0 3.8-132 0
385 0 3.8-70 0 3.8-133 0
386 . 0 3871 0 38134 ()
387 ( 3872 2 3.8-135 0
368 0 3873 0 3.6-136 0
3.8-9 .0 3674 0 3.8-137 0
3.6-10 0 3.875 0 38-138 0
3811 0 38-76 () 38139 0
38-12 o 3.877 () 3.8-140 0
3813 0 3878 0 Fig. 3.8+1 0
3814 0 3.6-79 0 Fig. 3.8-2 0
38-15 0 3.8-60 0 Fig. 3.8-3
38-16 o 3.6-81 0 (sht1ot2) 0
3617 0 3.8-82 0 (Sh2ot2) 0
38-18 0 38-63 0 Fig. 3.6-4 0
3819 3 3.8-04 0. Fig. 3.8-5 0
3620 () 3.8-85 0 Fig. 3.6-6
3.8-21 0 36-88 0 (sh1ot2) )
3.8-22 0 3.6-67 0 (Sh20f2) 0
3.6-23 0 3.8-60 0 Fig. 3.87 0
3.68-24 o 3.8-89 ) Fig. 3.8-8 ()
38-25 () 3.8-90 o Fig. 3.89 0
3.826 0 3.8-91 0 Fig. 3.6-10 0
3827 0 3692 0 Fig. 3.8-11 0
3.8-20 0 3693 0 Fig. 3.8-12 0
3.8-29 () 38-94 0 Fig. 3.8-13 0
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Page or Figure No. Revision Page or Figure No. Revision Page or Figure No. Revision
Fig. 3.6-14 [} 3.9-28 [+] 3.9-93 8
Fig. 3.8-15 0 3.9-29 ] 3.9-94 8
Fig. 3.8-16 0 3.9-30 (o] 3.9-95 8
Fig. 3.8-17 0 3.9-31 0 3.9-96 8
Fig. 3.8-18 4 3.9-32 (] 3.9-97 8
Fig. 3.8-19 (] 3.9-33 [+] 3.9-98 8
Fig. 3.8-20 3 3.9-34 (] 3.9-99 3
Fig. 3.8-21 0 3.9-35 0 3.9-100 0
Fig. 3.8-22 1] 3.9-368 0 3.9-101 [v]
Fig. 3.8-22A 0 3.9-37 V] 3.9-102 7
Fig. 3.8-23 0 3.9-38 V] 3.9-103 (]
Fig. 3.8-24 0o 3.9-39 o} 3.9-104 (4]
Fig. 3.8-25 3 3.9-40 0 3.9-105 (o]
Fig. 3.8-26 (o] 3.9-41 ] 3.9-108 3
Fig. 3.8-27 0 3.9-42 V] 3.9-107 (o]
Fig. 3.8-28 0 3.9-43 V] 3.9-108 [+
Fig. 3.8-29 ] 3.9-44 [+] 3.9-109 ]
Fig. 3.8-30 [} 3.9-45 [+] 3.9-110 ]
Fig. 3.8-31 [+] 3.9-48 [+] 3.9-111 1]
Fig. 3.8-32 0 3.9-47 0 3.9-112 3
Fig. 3.8-33 0 3.9-48 0 3.9-112a 3
Fig. 3.8-34 3.9-49 o 3.9-112b 3
(Sh 10f2) 0 3.9-50 ] 3.9-113 0
(Sh20t2) (] 3.6-51 0 3.9-114 (o}
Fig. 3.8-35 0 3.9-52 0 3.9-116 0
Fig. 3.8-38 8 3.9-63 0 3.9-116 (o]
Fig. 3.8-37 0 3.9-54 0 3.9-117 0
Fig. 3.8-38 8 3.9-65 (o] 3.9-118 o
Fig. 3.8-39 7 3.9-56 0 3.9-119 (]
3.9-57 (o] 3.9-120 3
3.9 Tab - 3.9-58 [+] 3.9-121 [+]
3.9-122 1]
3.9-1 8 3.9-59 ] 3.9-123 (]
39-1a | 8 3.9-60 (] Fig. 3.9-1 0
3.9-1.b 8 3.9-61 [+]
3.9-1.c 8 3.9-62 0 VOLUME Vil Title Pago -
3.9-1.d 8 3.9-63 0
3.9-1.0 8 3.9-64 (o] 3,10 Tab -
3.9-1.f"° 8 3.9-66 V]
3.9-2 (] 3.9-67 (o] 3.10-1 3
3.9-3 [+] 3.9-68 [+] 3.10-2 3
3.94 0 3.9-69 0 3.10-3 3
3.9-5 (o] 3.9-70 (/] 3.104 3
396 1] 3.9-71 [+] 3.10-5 3
3.9-7 [} 3.9-72 Y 3.10-6 3
3.9-8 (o] 3.9-73 (/]
3.9-9 (o] 3.9-74 1] 3.11 Tab -
3.9-10 V] 3.9-75 4]
3.9-11 ] 3.9-76 (o] 3.11-1 8
3.9-12 ] 3.9-77 (1] 3.11-2 8
3.9-13 (4] 3.9-78 [} 3.11-3 8
3.9-14 ] 3.9-79 0 3.11-4 8
3.9-16 [+] 3.9-80 4 3.11-6 8
3.9-16 [+] 3.9-81 0 3.11-8 8
3.9-17 0 3.9-82 (/] 3.11-7 8
3.9-18 4 3.9-83 0 X 3.11-8 8
3.9-19 (/] 3.9-84 0 3.11-9 8
3.9-20 (o] 3.9-85 0 3.11-10 8
3.9-21 1] 3.9-88 0 3.11-11 8
3.9-22 0 3.9-87 0 3.11-12 8
3.9-23 0 3.9-88 0 3.11-13 8
3.9-24 0 3.9-89 0 3.11-13.a 8
3.9-25 0 3.9-90 - (] 3.11-13.b 8
3.9-26 0 3.9-91 1] 3.11-14 8
3.9-27 0 3.9-92 /] 3.11-15 8
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Page or Figure No. Revision Page ot Figure No. Revislon Page or Figure No. Revision
3.11-18 8 38-xi 0 Fig. 38.3-11 o
3B-dil 0 Fig. 38.3-12 0
3A Tab - 3B-xiv 0 Fig. 3B.3-13 0
3B-xv 0 Fig. 38.3-14 0
Appeondix 3A Title Page 0 3B-xvi 0 Fig. 38.3-15 (o}
3B-xvil 0 Fig. 3B.3-18 0
SA-ll 5 3B-xviil 0 Fig. 38.3-17 0
JA-lv 0 3B-xix (] Fig. 38.3-18 (1]
3AvV 0 3B8-xx 1 Fig. 3B.3-19 0o
3Avi 0 38.1-1 [+} 3B.4-1 0
3A-1 V] 38.1-2 1 3B4-2 V]
3A-2 0 3B.1-3 (o] 3B.4-3 (o]
JA-3 o 3B.1-4 0 3B8.4-4 (o]
3A4 0 3B.1-5 0 3B.4-5 0
3A-5 (4] 3B.2-1 L] 3B.4-6 3
3A-8 0 3B.2-2 0 Fig. 38.4-1
3A-7 7 38.2-3 0 (Sh10f2) 0
3A-8 7 38.2-4 0 (Sh20of2) 0
3A-9 7 38.2-5 0 Fig. 38.4-2
3A-10 7 3B.2-6 o (Sh1of2) 0
JA-11 7 38.2-7 0 (Sh20of2) 0
JA-12 7 38.2-8 0 Fig. 38.4-3
3A-12.a 7 3B8.2-9 o (Sh1ot2) 0
3A-12b 7 3B8.2-10 0 (Sh20t2) ()
3A-13 0 3B.2-11 [+] Fig. 3B8.4-4
3A-14 0 3B.2-12 o} (Sh1of2) 0
3A-15 0 Fig. 3B.2-1 [ (Sh20of2) o
3A-18 o Fig. 38.2-2 0 Fig. 3B.4-5 b
3A-17 0 Fig. 3B.2-3 0 (Sh1of2) 0
3A-18 0 Fig. 3B.24 0 (Sh2o0f2) 0
3A-19 (] Fig. 3B.2-5 0 Fig. 3B.4-6
3A-20 4 Fig. 3B.2-8 0 (Sh1of2 0
JA-214 8 Fig. 38.2-7 0 {(Sh2ot2) (]
3A-21.a 8 Fig. 3B.2-8 0 Fig. 38.4-7 0
3A1-1 0 Fig. 38.2-9 0 Fig. 3B.4-8 (]
3A1-2 v 0 Fig. 38.2-10 0 Fig. 3B.4-9
Fig. 3A-1 0o Fig. 3B.2-11 0 (Sh 1 ot2) 0
Fig. 3A-2 (4} Fig. 38.2-12 0 (Sh2of2) 0
Fig. 3A-3 7 Fig. 3B.2-13 (o] Fig. 38.4-10
Fig. 3A4 Fig. 3B.2-14 o (Sh1of2) 0
(Sh1of2) 7 Fig. 3B.2-15 [ (Sh2of2) 0
(Sh2of2) 7 Fig. 3B.2-16 0 Fig. 3B.4-11
Fig. 3A-4A 7 Fig. 3B.2-17 0 (Sh10t2) 0
Fig. 3A-5 7 Fig. 38.2-18 0 (Sh20of2) o
Fig. 3A-6 7 Fig. 38.2-19 0 Fig. 3B.4-12
Fig. 3A-6A 7 Fig. 3B.2-20 0 {(sh1of2) 0
Fig. 3A-68 7 3B.3-1 0 (Sh20f2) 0
Fig. 3A-7 0 3B.3-2 0 Fig. 3B.4-13
Fig. 3A-8 0 38.3-3 0 (Sh10f2) 0
3B.3-4 0 (Sh20t2) 0
3B Tab -~ 3B.3-5 0 Fig. 3B.4-14
38.3-6 0 (Sh10f2) 0
Appendix 3B Title Page 0 38.3-7 0 (Sh20of2) 0
38.3-8 0 Fig. 38.4-15
3B-iil 0 38.3-9 o] (Sh10f2) o
3B-tv 0 Fig. 3B.3-1 0 (Sh20f(2) 0o
aBv V] Fig. 3B.3-2 (] Fig. 3B.4-16 [»)
38-v 0 Fig. 38.3-3 0 Fig. 3B.4-17 0
3B-vil 0 Fig. 3B.34 0 Fig. 38.4-18 0
3Bwviil 1 Fig. 38.3-5 0 Fig. 38.4-19 0
3Bwiila 1 Fig. 3B.3-6 0 Fig. 3B.4-20 0
3B-viilb 1 Fig. 38.3-7 0 Fig. 3B.4-21 0
8B-Ix 0 Fig. 38.3-8 0 Fig. 3B.4-22 0
38-x 0 Fig. 38.3-9 0 Fig. 3B.4-23
38-x 1 Fig. 3B.3-10 0 (Sh1of2) 0
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Page or Figure No. Revision Page or Figure No. Revision Page or Figure No. Revision
(sh20ot2) 0 Fig. 38.6-13 (] 3B.10-43 o
Fig. 38.8-14 0 3B.10-44 V]
VOLUME IX Title Page - Fig. 38.8-15 0 Fig. 38.10-1 (]
Fig. 3B8.8-16 [} Fig. 3B8.10-2 0
3B.5-1 0 3B.9-1 ] Fig. 3B.10-3 ]
3B.5-2 [+] 38.9-2 (] Fig. 3B.10-4 (]
3B.53 0 3B.9-3 0 Fig. 3B.10-5 [+]
38.5-4 0 3B.94 1] Fig. 38.10-6 0
3B.5-5 0 38.9-5 0 Fig. 3B.10-7 [+]
3B.6-1 0 3B8.9-6 (] Fig. 3B.10-8 (]
3B.6-2 o] 3B.9-7 (o] Fig. 38.10-9 [+]
3B.6-3 ] 3B8.9-8 [+] Fig. 3B.10-10 (]
38.6-4 ] Fig. 3B.9-1 o] Fig. 3B.10-11 [+]
3B.6-5 [+] Fig. 38.9-2 [+] Fig. 3B.10-12 0
3B.6-6 0 Fig. 38.9-3 [+] Fig. 3B.10-13 [+]
3B.6-7 0 Fig. 38.9-4 ] Fig. 3B.10-14 4]
Fig. 3B.6-1 0 Fig. 3B.9-5 0 Fig. 38.10-15 0
Fig. 3B.6-2 /] Fig. 38.9-6 [4) Fig. 3B.10-16 (]
38.7-1 0 Fig. 38.9-7 (o] Fig. 3B.10-17 (4]
3B.7-2 0 Fig. 38.9-8 0 Fig. 3B.10-18 0
3B.7-3 [+] Fig. 3B.9-9 1] Fig. 3B.10-19 (]
3B.74 0 Fig. 3B.9-10 0 Fig. 38.10-20 ]
3B.7-5 (1] Fig. 38.9-11 o Fig. 38.10-21 0
3B.7-6 (] 3B.10-1 0 Fig. 3B.10-22 [+]
3B.7-7 0 3B.10-2 4 Fig. 3B.10-23 0
Fig. 38.7-1 (/] 3B.10-3 0 38.11-1 [v]
Fig. 3B.7-2 [+] 3B.10-4 0 3B8.11-2 (o]
Fig. 3B.7-3 0 3B.10-5 (] 3B.11-3 (V]
3B.8-1 (1] 3B.10-6 (1] 3B.11-4 (]
3B.8-2 ] 38.10-7 (1] 3B.11-5 [+]
38.8-3 0 38.10-8 [+] 3B.11-6 o]
3B.8-4 [+] 38.10-9 ] 3B.11-7 (o]
3B.8-§ V] 3B.10-10 [} 3B.11-8 0
3B.6-6 [+] 3B.10-11 o 3B.11-9 [+]
3B.8-7 0 3B.10-12 0 3B.11-10 [+]
38.8-8 [} 3B.10-13 (1] 38.11-11 [+]
3B.8-9 0 3B.10-14 [+] 3B.11-12 0
38.8-10 0 3B.10-15 o 3B.11-13 0
3B.8-11 0 3B.10-16 (V] 3B.11-14 [+]
3B.8-12 1] 38.10-17 [} 3B.11-15 0
3B.8-13 0 38.10-18 0 38.11-16 0
3B.8-14 0 3B.10-19 (1] 3B.11-17 [+]
3B.8-15 (o] 3B.10-20 [+] 3B.11-18 (]
3B.8-16 [+] 3B.10-21 (] 38.11-19 o]
3B.8-17 0 3B.10-22 1] 3B.11-20 0
3B.8-18 0 38.10-23 ] Fig. 3B.11-1 (]
3B.8-19 o] 3B.10-24 V] Fig. 3B.11-2 [+]
3B.8-20 1] 3B.10-25 [o] 3B.12-1 4]
3B.8-21 ] 3B.10-26 L] 3B8.12-2 b [+]
38.8-22 (1] 3B.10-27 (] 38.12-3 V]
38.8-23 1] 3B.10-28 0 3B.13-1 (]
3B.8-24 1] 3B.10-29 [+] 3B.13-2 )
38.8-25 0 38.10-30 V] 38.13-3 0
Fig. 3B.8-1 (1] 38.10-31 ] 3B.13-4 (0]
Fig. 3B.8-2 (4] 3B.10-32 (] 3B.13-5 (4]
Fig. 3B.8-3 [} 38.10-33 o] 3B.13-6 (o]
Fig. 3B.64 [+] 3B.10-34 4] 3B.13-7 (V]
Fig. 3B.8-5 ] 3B.10-35 (o] 3B.13-8 ]
Fig. 3B.8-6 (] 3B.10-36 ] 3B.13-9 3
Fig. 3B.8-7 [+] 3B.10-37 (] 38.13-10 (]
Fig. 3B.6-8 0 3B.10-38 o] 3B.13-11 0
Fig. 38.8-9 0 3B.10-39 0 3B.13-12 0
Fig. 3B8.8-10 1] 3B.10-40 0 3B.13-13 0
Fig. 3B.8-11 [+] 3B.10-41 (] 3B.13-14 V]
Fig. 3B.8-12 0 3B.10-42 .0 3B.13-15 (4]
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LIST OF EFFECTIVE PAGES (Continued)

Kl
Page or Figure No. Rovision Page or Figure No. Revision Pago or Figure No. Ravigion .
3B.13-16 (] 3C.26 [+] Fig. 3D-25 o]
Fig. 8B.13-1 0 3C27 0 Fig. 3D-26 0
Fig. 3B.13-2 0 3C28 (] Fig. 3D0-27 0
Fig. 3B.13-3 3C29 0 Fig. 3D-28 0
(Sh 1 of 3) 0 3c.2-10 0 Fig. 3D-29 0
(Sh 2ot 3) o Fig. 3C.2-1 0 Fig. 30-30 0
(Sh3of3) 0o Fig. 3C.2-2 0 Fig. 3D-31 (]
Fig. 3B.13-4 0 Fig. 3C.2:8 0 Fig. 3D0-32 0
Fig. 3B.13-5 0 3C.3-1 o Fig. 30-33 0
Fig. 3B.13-6 3C.3-2 0 Fig. 3D-34 0
(Sh1of2) 0 3C.3-3 0 Fig. 3D-35 (o]
(Sh20f2) 0 3C.3-4 0 Fig. 3D-36 0
Fig. 3B.13-7 0 3C.3-5 ] Fig. 3D-37 0
Fig. 3B.13-8 0 3C.3-8 0
Fig. 3B.13-9 0 3C.3-7 0 3E Tab -
Fig. 3B.13-10 V] 3C.3-8 0
Fig. 3B.13-11 0 3C.39 o] Appendix 3E Titlo Page 7
Fig. 3B.13-12 [+] 3C.3-10 o]
Fig. 3B.13-13 [+) 3C.3-11 o] SE-lil 7
Fig. 3B.13-14 V] 3C.3-12 ] 3E-lv 7
Fig. 8B.13-15 o] 3C.3-13 3 3Ev 7
Fig. 3B8.13-18 (] 3C.3-14 (o] 3Evi 7
Fig. 3B.13-17 0 3C.3-15 0 3E-vii 7
3B.14-1 (4] 3C.3-18 o]
3B.15-1 0 3C.3-17 o QE-viii 7
3B.15-2 0 3C.3-18 0 3E-1 7
3B.15-3 0 3C.3-19 o] 3E-2 7
3B8.154 0 Fig. 3C.3-1 0 3E-3 7
3B.15-5 0 Fig, 3C.3-2 0 3E-4 7 )
3B.15-6 0 3C.4-1 3 3E-5 7
Fig. 3B.15-1 0 3C.4-2 3 3E-6 7
Fig. 3B.15-2 (o] 3C.4-3 3 3E-7 7
3B.16-1 1 3C.4-4 3 3E-8 7
3B.17-1 1 SE-9 7
3B.17-2 1 3D Tab - 3E-10 7
3B.17-3 1 3E-11 7
3B.174 1 Appendix 3D Title Page 0 3E-12 7
3B.17-5 1 3E-13 7
38.17-6 1 3Dt [+] 3E-14 7
3B.17-7 3 3D-iv 0 Fig. 3E-1 7
38.17-8 4 3D-v (o] Fig. 8E-2 7
3B.17-9 1 Fig. 3D-1 0 Fig. 3E-3 7
3B.17-10 1 Fig. 3D-2 0 Fig. 3E-4 7
Fig. 3B.17-1 1 Fig. 3D-3 0 Fig. 3E-5 7
Fig. 3B.17-2 1 Fig. 3D-4 0 Fig. 3E-6 7
Fig. 3B.17-3 1 Fig. 3D-5 0 Fig. 3E-7 7
Fig. 38.17-4 1 Fig. 3D-8 o Fig. 3E-8 7
Fig. 3B.17-5 1 Fig. 3D-7 0 Fig. 3E-9 7
Fig. 3D-8 (o] Fig. 3E-10 7
VOLUME X Title Page - Fig. 3D-9 0 Fig. 3E-11 7
Fig. 3D-10 [0} Fig. 3E-12 7
3C Tab - Fig. 3D-11 (o] Fig. 3E-13 7
Fig. 3D-12 0 Fig. 3E-14 7
Appendix 3C Title Page ] Fig. 3D-13 (] Fig. 3E-15 7
Fig. 3D-14 [v] Fig. 3E-16 7
3CHit 0 Fig. 3D-15 0 Fig. 3€-17 7
3C-iv 0 Fig. 3D-16 0 Fig. 3E-18 7
3Cv 0 Fig. 3D-17 [ Fig. 3€-19 7
3C.1-1 0 Fig. 3D-18 0 Fig. 3E-20 7
3C.1-2 (o] Fig. 3D-19 [+] Fig. 3E-21 7
3C.2-1 3 Fig. 3D-20 0 Fig. 3E-22 7
3C22 0 Fig. 3D-21 0 Fig. 3E-23 7
3C.2-3 0 Fig. 3D-22 0 Fig. 3E-24 7
3C24 0o Fig. 3D-23 0 Fig. 3E-25 7
3C25 0 Fig. 3D-24 0 Fig. 3E-26 7
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Page or Figure No. Rovision Page or Figure No. Ravision Page or Figure No. Ravision
Fig. 3E-27 7 3G-13 0 4.2-15 3
Fig. 3E-28 7 3G-14 (1] 42-18 3
Fig. SE-29 7 3G-15 0 4217 2
Fig. 3E-30 7 3G-16 0 4.2-18 2
Fig. 3E-31 7 3G-17 0 4.2-19 2
Fig. 3E-32 7 3G-18 0 4.2-19.a 2
Fig. 3E-33 7 3G-19 0 4.2-19.b 2
Fig. 3E-34 7 3G-20 0 4,2-20 2
Fig. 3E-35 7 3G-21 0 4,2-21 3
Fig. 3E-38 7 3G-22 0 4.2-22 1
Fig. 3E-37 7 3G-23 o 4223 2
Fig. 3E-38 7 3G-24 0 4.2-24 1
Fig. 3E-39 7 3G-25 0 4,2-25 1
Fig. 3E-40 7 3G-26 0 4.2-26 2
Fig. 3E-41 7 Fig. 3G-1 [+] 4,2.27 2
Fig. 3E-42 7 - Fig. 3G-2 0 4,228 2
Fig. 3E43 7 Fig. 3G-3 o 4,.2-29 1
Fig. 3E-44 7 Fig. 3G4 0 4.2-30 1
Fig. 3E-45 7 Fig. 3G-5 0 4.2-31 1
Fig. 3E-46 7 4.2-32 1
Fig. 3E-47 7 3H Tab - 4.2-33 1
Fig. 3E-48 7 4234 3
Fig. 3E49 7 Appondix 3H Title Page 0 4.2-35 1
Fig. 3E-50 7 4.2-36 1
Fig. 3E-51 7 3H41 (o] 4.2-37 1
Fig. 3E-52 7 3H-2 0 4.2-38 1
Fig. 3E-53 7 3H-3 o 4.2-39 1
Fig. 3E-54 7 Fig. 3H-1 0 4.2-40 1
Fig. 3E-55 7 Fig. 3H-2 0 4.2-41 1
Fig. 3E-58 7 Fig. 3H-3 [+] 4.2-42 1
' 4.2-43 1
3F Tab - CHAPTER 4 TAB - 4.2-44 2
4,2-45 6
Appendix 3F Title Page 0 44 6 4.2-46 <]
41 7 4.2-47 3
3F-il 0 41l 1 4.2-48 3
3F-iv o 4-v 1 4,2-49 1
aF-1 0 4-v 7 4.2-50 1
3F-2 (V] 4-vi 7 4.2-51 3
3F-3 [+] 4-vii 7 4.2-51.a 2
3F-4 0 4-viil 7 4.2-51.b 2
3F-5 3 4-ix 1 4,2:62 1
3F-6 0 4.2-53 1
3F-7 0 4.1 Tab - 4.2-54 6
3F-8 0 4.2-55 1 !
4.1-1 3 4,2-56 1
3G Tab - 4.1-2 3 4,2-57 1
Fig. 4.1-1 3 4.2-58 1
Appendix 3G Title Page 0 4,2-59 1
4,2 Tab - 4,2-60 6
3G-il 0 4.2-81 6.
3G-lv (o] 4,241 1 4.2-61.a 6
3G-v 0 4.2-2 1 4.2-81.b 6
3G-1 o 4.2-3 1 4,2-62 1
3G-2 (] 4.2-4 1 4.2-63 1
3G-3 (] 4.2-5 1 4.2-64 1
3G4 o 4.2-6 1 4.2-65 1
3G-5 0 427 1 4.2-66 1
' 3G-6 0 42-8 2 4.2-67 7
3G-7 0 4.2-9 1 4.2-68 7
3G-8 0 4,210 3 4.2-69 1
3G9 0 4.2-11 1 4.2-70 1
3G-10 0 4.2-12 2 4.2-71 1
3G-11 0 4.2-13 2 4.2-72 2
3G-12 0 42-14 ] 4,273 2
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Page or Figuro No. Revision Page of Figure No. Revislon Pago or Figure No. Ravision
4.2-74 1 4,3 Tab - 4,3-64 7
4.2-76 3 4.3-65 7
4.2.76 1 4,341 5 Fig. 4.3-1 7
4.2-77 1 4.3-2 1 Fig. 4.3-15 1
4.2-78 1 4.3-3 5 Fig. 4.3-16 1
4.2-79 1 4.34 7 Fig. 4.3-18 1
4.2-80 1 4.3-5 7 Fig. 4.3-19 1
4.2-81 3 436 7 Fig. 4.3-20 1
4.2-82 1 4.3-7 7 Fig. 4.3-23 1
4.2-83 1 4.3-8 7 Fig. 4.3-24 1
4.2-84 1 4.3-9 8 Fig. 4.3-25 2
4.2-85 1 4.3-10 7 Fig. 4.3-26 1
4.2-88 3 4.3-11 7 Fig. 4.3-27 1
4.2-87 3 43-12 7 Fig. 4.3-33 1
4.2-88 3 4.3-13 7 Fig. 4.3-34 1
4.2-89 1 4.3-14 7 Fig. 4.3-35 1
4,2-90 1 4.3-15 7 Fig. 4.3-36 1
4.2-91 2 4,3-16 7 Fig. 4.3-37 1
4.2.92 1 4.3-17 7
4.2-93 2 43-18 7 4.4 Tab -
4.2-94 2 4.3-19 7
4.2-95 1 4.3-20 7 4.4-1 1
4.2.98 1 4.3-21 7 4.4-2 0
4.2-97 1 4.3-22 7 4.4-3 0
4.2-98 ] 4.3-23 7 4.4-4 V]
4.2-98.a 6 4.3-24 7 4.4-4.a 2
4.2-98.b 8 4.3-25 7 4.4-4b 2
42-99 1 4.3-26 7 4.44.c 7
4.2-100 1 4.3-27 7 4.4-4d 1
4.2-101 2 4.3-28 7 445 6
4.2-102 1 4.3-29 7 448 8
4.2-103 1 4.3-30 7 447 6
4.2-104 1 4.3-31 7 448 6
4.2-105 1 4.3-32 7 449 6
4.2-108 2 4.3-33 7 4.4-10 1
4.2-107 1 4,3-34 7 4.4-11 2
4.2-108 2 4.3-35 7 4.4-12 7
4.2-109 1 4.3-38 7 4413 3
4.2-110 1 4.3-37 7 4.4-14 1
42111 1 4.3-38 7 4.4-15 1
4.2-112 ] 4.3-39 7 4.4-18 1
4.2-113 7 4.3-40 7 4.4-17 1
4.2-114 8 4.3-41 7 44-18 1
42-115 6 4.3-42 7 4.4-19 2
4.2-116 6 4.3-43 7 4.4-20 2
4.2-117 8 4344 7 4.4-21 1
4.2-118 8 4.3-45 7 4.4-22 1
4.2-119 6 4.3-46 7 44-23 1
4.2-120 ] 4.3-47 7 4.4-24 1
4.2-121 8 4.3-48 7 4.4-25 4
4.2-122 8 4.3-49 7 4.4-26 1
4.2-123 ] 4.3-50 7 4.4-27 1
Fig. 4.2-1 1 4.3-51 7 4.4-20 1
Fig. 4.2-2 1 4.3-52 7 4.4-29 1
Fig. 4.2-3 1 4.3-53 7 4.4-30 1
Fig. 4.2-4 1 4.3-54 7 4.4-31 1
Fig. 4.2-5 1 4.3-55 7 4.4-32 1
Fig. 4.2-6 1 4.3-56 7 4.4-33 1
Fig. 4.2-7 1 4.3-57 7 4.4-34 1
Fig. 4.2-8 1 4.3-58 7 4.4-35 1
Fig. 4.2-9 1 4.3-59 7 4.4-36 1
Fig. 4.2-10 1 4.3-60 7 4.4-37 5
4.3-81 7 4.4-38 5
VOLUME Xl Title Page - 4.3-62 7 4,4-39 1
4.3-63 7 4.4-40 7
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Page or Figure No. Revision Page or Figure No. Revision Page or Figure No. Ravision
4.4-41 7 &-viil (o] (Unit 2, Sh 1 of 3) 8
4.4-42 7 5-ix (] (Unit 3, Sh 1 of 3) 8
4.4-43 1 5x 0 (Unit 1, Sh 2 of 3) 8
4.4-44 3 5xl o (Unit2, Sh2of 9 8
4.4-45 3 Sxil 1] {Unit 3, Sh 2 of 3) 8
4.4-48 1 &-xdil 4] (Unit 1, Sh 3 of 3) 5
4.4-47 2 6-xiv 0 (Unit 2, Sh 3 of 3) 5
4.4-48 1 5-xv 0 (Unit 3, Sh 3 of 3) 5
4.4-49 1 E-xvi 0
4.4-50 1 5-xvil 4 5.2 Tab -
4.4-51 1
4.4-52 1 5.1 Tab - 5.2-1 0
4.4-53 1 §.2-2 [+]
4.4-54 3 5.1-1 7 523 [v]
4.4-55 1 51-2 4 5.2-4 [+]
4.4-56 1 §.1-3 4 525 o]
4.4-57 1 5.1-4 4 5.2-6 (4]
4.4-58 1 5.1-5 (o] 5.2-7 8
4.4-59 1 5.1-6 0 52-8 1]
4.4-60 3 5.1-7 4 5.2-9 (4]
4.4-61 1 5.1-8 0 5.2-10 0
4.4-62 1 5.1-9 4 5.2-11 0
4.4-63 3 5.1-10 4 5.2-12 0
4.4-64 1 5.1-11 0 5.2-13 [+]
4.4-65 1 §.1-12 4 5.2-14 5
4.4-68 1 5.1-13 4 5.2-15 5
4.4-67 7 5.1-14 4 5.2-18 o]
Fig. 4.4-1 (1] 5.1-15 (1] §.2-17 5
Fig. 4.4-1A 1 5.1-16 4 52-18 [+]
Fig. 4.4-2 1 5.1-17 [+] 5.2-19 [+]
Fig. 4.4-3 1 5.1-18 V] 5.2-20 0
Fig. 4.4-4 1 5.1-19 [+] 5.2-21 ]
Fig. 4.4-5 1 5.1-20 4 5.2-22 0
Fig. 4.4-6 1 5.1-21 4 5.2-23 0
Fig. 4.4-7 1 5.1-22 7 5.2-24 7
Fig. 4.4-8 1 5.1-23 0 52-25 7
5.1-24 0 5.2-26 (1]
VOLUME XI Title Page . - 5.1-25 4 5.2-27 1]
5.1-26 4 5.2-28 0
4.5 Tab - 5.1-27 4 5.2-29 [+]
5.1-28 0 5.2-30 V]
4.5-1 [+] 5.1-29 o] 5.2-31 ]
5.1-30 1] 5.2-32 0
4.6 Tab - 5.1-31 0 5.2-33 (]
6.1-32 0 5.2-34 (]
4.6-1 [+] 5.1-33 1] 5.2-35 V]
5.1-34 [+] 5.2-38 (1]
4A Tab b 5.1-35 ] 5.2-37 [+]
5.1-38 [+] 5.2-38 V]
Appendix 4A Title Page 0 5.1-37 0 5.2-39 0
5.1-38 0 5.2-40 0
4A-il 0 5.1-39 4 5.2-41 0
4A-1 0 6.1-40 0 §.2-42 [}
4A-2 0 5.1-41 7 5.2-43 (o]
4A-3 (4] 5.1-42 7 5.2-44 [+]
5.1-43 4 5.2-45 [}
CHAPTER 5 TAB - 5.1-44 7 5.2-46 o]
5.1-45 7 5.2-47 /]
& [+] 5.1-48 ] 5.2-48 (]
5l ] 5.1-47 [+] 5.2-49 V]
&-iil 4 5.1-48 4 5.2-50 0
5v 0 5.1-49 (/] 5.2-51 (1]
5v ] 5.1-50 (1] 5.2-52 (4]
5-vi 0 Fig. 5.1-1 5.2-53 [+]
Svil 0 {Unit 1, Sh 1 of 3) 8 5.2-54 0
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Page or Figure No. Revision Page or Figure No. Revision Page or Figure No. Ravision
5.2-85 0 5.2-120 0 6.2-185 0
5.2.58 0 5.2-121 0 5.2-188 0
§.2-57 0 5212 [+] 5.2-187 0
5.2-58 0 52123 0 5.2-188 0
5.2-59 0 5.2-124 0 5.2-189 0
5.2.60 0 52-125 0 6.2-190 0
5.2-61 (o] 5.2-126 o 5.2-191 [}
5.2-62 ] 5.2-127 (o] 5.2-192 6
5.2-63 1] 5.2-128 0 5.2-193 ]
5.2-64 (o] 5.2-129 [+] 5.2-194 1]
5.2-65 ] 5.2-130 [+] 5.2-195 ]
5.2-66 [+] 5.2-131 [+] 5.2-196 [+]
6.2-67 [+] 5.2-132 (o] 6.2-197 ]
5.2-68 0 52-133 0 5.2-198 o
5.2-69 V] 5.2-134 [}

5270 0 5.2-135 0 VOLUME Xilll Title Page -
5.2-71 0 5.2-136 0

5272 0 5.2-137 0 Fig. 5.2-1 4
5.2-73 0 5.2-138 0 Fig. 5.2-2

5274 0 5.2-139 0 (Sh10f5) 8
5.2-75 0 5.2-140 0 (Sh 2 of 5) 8
52-76 0 5.2-141 0 (Sh 3 of 5) 8
5277 0 5.2-142 0 (Sh 4 ot 5) 8
5278 0 5.2-143 0 (Sh 5 of §) 8
5279 0 5.2-144 o Fig. 5.2-3

5.2-80 (o] 5.2-145 V] (Unit 1) 4
5.2-81 0 5.2-146 0 (Unit 2 and 3) 0
5.2-82 0 5.2-147 o Fig. 5.2-4

5.2-83 0 5.2-148 0 (Sh 1 of 20) 0
5.2-84 ] 5.2-149 [+] (Sh 2 of 20) 0
5.2-85 0 5.2-150 0 (Sh 3 ot 20) 0
5.2-68 (] 5.2-151 o (Sh 4 of 20) 0
5.2-87 0 5.2-152 0 (Sh 5 of 20) 0
5.2-88 0 5.2-153 0 (Sh 6 of 20) o
5.2-89 ] 5.2-154 [+] {Sh 7 ot 20) [}
5.2-90 0 5.2-155 0 (Sh 8 of 20) 0
5.2-91 0 52-158 0 (Sh 9 of 20) 0
52-92 0 5.2-157 0 (Sh 10 of 20) 0
5.2-93 0 5.2-158 0 (Sh 11 of 20) 0
5.2-94 0 5.2-159 o (Sh 12 0f 20) - 0
5.2-95 0 5.2-160 0 (Sh 13 of 20) 0
5.2-96 0 5.2-161 0 {Sh 14 of 20) 0
5.2-97 0 5.2-162 0 (Sh 15 of 20) 0
5.2-98 0 5.2-163 0 (Sh 16 of 20) 0
52-99 0 5.2-164 o (Sh 17 of 20) 0
5.2-100 0 52-165 0 (Sh 18 of 20) 0
§.2-101 o} 5.2-166 [+] (Sh 19 of 20) 0
5.2-102 (] 652167 1] (Sh 20 of 20) V]
5.2-103 0 5.2-168 0 Fig. 5.2-5

5.2-104 0 5.2-169 0 (Sh 1 of 15) 0
5.2-105 0 5.2-170 0 (Sh 2 of 15) 0
5.2-108 [+] 5.2-171 (1] (Sh 3 of 15) 0
5.2-107 0 52-172 o (Sh 4 of 15) 0
5.2-108 0 52173 0 (Sh 5 of 15) 0
5.2-109 0 52-174 0 (Sh 6 of 15) 0
5.2-110 0 5.2-175 0 (Sh 7 of 15) 0
5.2-111 0 5.2-176 0 (Sh 8 of 15) 0
52-112 0 5.2-177 0 (Sh 9 of 15) 0
§2-113 0 5.2-178 o] (Sh 10 of 15) (4]
5.2-114 1] 5.2-179 ] (Sh 11 of 15) V]
5.2-115 0 §.2-180 0 (Sh 12 of 15) ()
5.2-118 0 5.2-181 0 (Sh 13 of 15) 0
5.2-117 0 5.2-182 0 {Sh 14 of 15) 0
52-118 0 5.2-183 0 {Sh 15 of 15) 0
5.2-119 0 5.2-184 o Fig. 5.2-6
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LIST OF EFFECTIVE PAGES (Continued)

Page or Figure No. Revislon Page or Figure No. Revision Pago or Figure No. Revision
(Sh 1 of 16) o] 5.3-42 (V] 5.4-23 3
(Sh 2 of 18) 0 5.343 0 5.4-24 0
(sh 3 of 18) [+] 5.3-44 (/] 5.4-25 ]
(Sh 4 of 18) 0 5.3-45 0 5.4-26 0
(Sh 5 of 18) 0 5.3-48 0 5.4-27 0
(Sh 6 of 18) 0 5.3-47 0 5.4-28 0
(Sh 7 of 18) (] 5.3-48 ] 5.4-29 0
(Sh 8 of 18) 0 5.3-49 0 6.4-30 0
(sh 9 of 18) [4) 5.3-50 0 5.4-31 0
{Sh 10 of 18) (4] 5.3-51 ] 5.4-32 0
(Sh 11 of 18) 0 5.3-52 0 5.4-33 1]
{Sh 12 of 18) 0 5.3-53 0 5.4-34 0
(Sh 13 of 18) [+] 5.3-54 [+] 5.4-35 V]
{Sh 14 of 18) 0 6.3-566 ] 5.4-38 [+]
(Sh 15 of 18) (1] 5.3-56 ] 5.4-37 )]
(Sh 16 of 18) 1] 53-57 [+] 5.4-38 (4]
(Sh 17 of 18) 0 5.3-58 0 5.4-39 0
(sh 18 of 18) ] 5.3-59 (0] 5.4-40 (o]

Fig. 5.2-7 0 5.3-60 (] 5.4-41 0

Fig. 5,28 0 5.3-61 (] 6.4-42 0

Fig. 5.2-9 [+] 5.3-62 (] 5.4-43 (/]

5.3-63 (o] 5.4-44 (]

6.3 Tab - 5.3-64 1 (o] 5.4-45 [+]

5.3-65 (] 5.4-46 V]

53-1 0 5.3-68 [+] 5.4-47 0

53-2 [+] 5.3-67 [+] 5.4-48 ]

5.3-3 ] 5.3-68 o] 5.4-49 ]

534 o] 5.3-69 (] 5.4-50 (o]

535 [+] 6.3-70 (o] 5.4-51 (]

53-6 [+] §3-71 0 5.4-52 (]

53-7 ] 5.3-72 o] 5.4-53 1]

53-8 0 63-73 ] 5.4-54 [+]

5.3-9 0 5.3-74 (1] 5.4-55 ]

5.3-10 0 56.3-75 [+] 5§.4-56 ]

53-11 1] Fig. 6.3-1 V] 6.4-57 0

5.3-12 0 Fig. 5.3-2 (] 5.4-58 0

5.3-13 4] Fig. 5.3-3 V] 5.4-59 [+]

56.3-14 ] Fig. 5.3-3A L] 6.4-60 ]

5.3-15 (o] Fig. 5.3-4 [} 6.4-61 1]

5.3-16 [+] Fig. 5.3-5 (] 5.4-62 (o]

6.3-17 (o] 5.4-63 0

5.3-18 [+] 5.4 Tab - 5.4-64 ]

5.3-19 o] 65.4-65 ]

5.3-20 (o] 5.4-1 ] 5.4-66 0

5.3-21 0 5.4-2 (] 5.4-67 (]

5.3-2 ] 54-3 [v] 6.4-68 ]

5.3-23 (4] 5.4-4 o] 5.4-69 (o]

6.3-24 (/] 54-5 ] 5.4-70 V]

5.3-25 (o] 54-6 V] 5.4-71 0

5.3-26 V] 5.4-7 0 5.4-72 ]

5.3-27 0 54-8 0 5.4-73 0

5.3-28 (/] 5.4-9 4] 5.4-74 0

5.3-29 [+] 5.4-10 0 5.4-75 (1]

6.3-30 0 5.4-11 V] 5.4-76 ]

5.3-31 (o] 54-12 (o] 5.4-77 V]

5.3-32 0 5.4-13 [+] 5.4-78 (]

5.3-33 [+] 5.4-14 0 5.4-79 0

5.3-34 (o] 5.4-15 (] 5.4-80 [0}

5.3-35 4 5.4-18 1] 5.4-81 0

5.3-36 0 5.4-17 [v] 6.4-82 [+]

5.3-37 0 5.4-18 0 5.4-82.a 6

56.3-38 4 5.4-19 0 5.4-82b 2

5.3-39 ] 5.4-20 * 0 5.4-83 [}

5.3-40 0 5.4-21 0 5.4-84 2!

5.3-41 0 5.4-22 V] 5.4-85 0
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LIST OF EFFECTIVE PAGES (Continued)

Page or Figure No. Ravision Page of Figure No. Rovision Page or Figure No. Raevision
5.4-86 2 6-ii 6 68.2.1-27 4
5.4-87 0 6-lv 5 6.2.1-28 4
5.4-68 0 8-v 5 6.2.1-29 [v]
5.4-89 [+] 6-vi 0 6.2.1-30 5
5.4-90 0 6-vil 0 6.2.1-31 4]
5.4-91 (] B-viil 3 6.2.1-32 V]
5.4-92 o] 6-viil.a 5 6.2,1-33 )
5.4-93 (o] 8-viil.b 3 6.2.1-34 4
5.4-94 L] 6-ix (] 6.2.1-35 (]
5.4-95 [v] 6-x 3 6.2.1-36 [¢]
5.4-96 0 6-xd 3 6.2.1-37 (o]
54-97 2 8-xii 3 6.2.1-38 (o]
5.4-98 (o] 6-xiil 3 6.2,1-39 [+]
5.4-99 (1] 6-xitv 3 6.2.1-40 (1]
5.4-100 (] 6-xv 3 6.2.1-41 V]
§.4-101 1] 6-xvi 3 6.2.1-42 (o]
5.4-102 ] 6-xvii 3 6.2.1-43 (/]
5.4-103 ] 6-xviii 3 6.2.1-44 0
5.4-104 5 6-xix 3 8.2.1-45 0
5.4-105 4] 6-xx 3 6.2.1-46 [v]
5.4-106 7 8- 5 6.2,1-47 0
5.4-107 (] 6.2.1-48 o]
5.4-108 8 6.1 Tab - 6.2.1-49 (]
5.4-109 V] 6.2.1-50 0
5.4-110 8 6.1-1 0 6.2.1-51 [+]
§.4-110.a 8 6.1-2 (] 6.2.1-62 ]
54-110.b 8 6.1-3 ] 6.2.1-53 (1]
§4-111 7 6.1-4 (4] 6.2.1-54 [+)
Fig. 5.4-1 1 6.1-5 (V] 6.2.1-55 0
Fig. 5.4-2 7 6.1-6 0 6.2.1-58 0
Fig. 5.4-3 7 6.1-7 0 6.2.1-57 ]
6.1-8 0 6.2.1-58 )
Fig. 5.4-4 7 6.1-9 [+] 6.2.1-59 ]
6.1-10 6 6.2.1-60 [+]
5A Tab - 6.1-11 V] 6.2.1-61 [¢]
6.1-12 V] 6.2.1-62 (1]
Appendix 5A Title Page 0 6.2,1-83 0
6.2.1 Tab - 6.2.1-64 [+]
SA-ll 0 6.2.1-65 V]
SA-1 [+] 6.2.1-1 (V] 6.2.1-68 [}
5A-2 0 8.2.1-2 0 6.2.1-67 [¢]
5A-3 0 6.2.1-3 V] 6.2.1-68 (]
SA-4 2 6.2.1-4 (] 8.2.1-69 (o]
5A-5 2 8.2.1-5 0 6.2.1-.70 (¢}
SA-6 ] 6.2.1-8 )] 6.2.1-71 [+]
SA-7 ] 8.2.1-7 0 8.2.1-72 ]
5A-8 0 6.2.1-8 (] 6.2.1-73 (V]
5A-9 V] 6.2.1-9 7 6.2.1-74 0
65A-10 0 6.2.1-10 o] 6.2,1-75 [s)
5A-11 4] 8.2.1-11 0 6.2.1-76 0
5A-12 0 6.2.1-12 0 8.2.1-77 V]
SA-13 [+) 6.2.1-13 0 6.2.1-78 [4)
5A-14 [} 6.2.1-14 o] 6.2.1-79 [+}
SA-15 [+] 8.2.1-15 3 6.2.1-80 (]
5A-16 1] 6.2.1-16 0 6.2.1-81 [+]
5A-17 (] 6.2.1-17 4] 6.2.1-82 7
5A-18 o 6.2.1-18 0 6.2,1-83 7
Fig. 5A-1 2 8.2.1-19 (] 6.2.1-84 7
6.2.1-20 [} 6.2.1-85 7
VOLUME XIV Title Page - 6.2.1-21 0 6.2.1-86 7
6.2.1-22 [v] 6.2.1-87 7
CHAPTER 6 TAB - 8.2.1-23 0 6.2.1-88 7
8.2.1-24 0 6.2.1-89 7
6 0 6.2.1-25 o 68.2.1-90 7
6-ii 4 6.2.1-26 4 6.2.1-91 7
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LIST OF EFFECTIVE PAGES (Continued)

Page or Figure No. Revision Page or Figure No. Revision Page or Figure No. Revision
6.2.1-02 7 (Sh3o0f?7) [+] (Sh 3 of 10) ]
6.2.1-03 7 (Sh4ol?) (] {(Sh 4 of 10) (]
6.2.1-94 7 (shsof?) 0 (Sh 6 of 10) o]
6.2.1-85 7 (Sh6of7) (1] (sh 6 of 10) o
6.2.1-96 7 (Sh7ot7) (o} {(sh 7ol 10) 7
6.2.1-97 7 Fig. 6.2.1-19 [¢] (sh 8 of 10) 0
6.2.1-98 0 Fig. 6.2.1-20 (] (Sh 9 of 10) (]
6.2.1-99 [+] Fig. 6.2.1-21 (4] (Sh 10 of 10) (o]
6.21-100 ] Fig. 6.2.1-2 L]
6.2.1-101 0 Fig. 6.2.1-23 (o] 6.2.5 Tab -
6.2.1-102 [+] Fig. 6.2.1-24 (] \
6.2.1-103 0 6.2.5-1 0
6.2.1-104 0 6,.2.2 Tab - 8.2.5-2 5
6.2.1-105 0 6.2.5-3 [+]
6.2.1-108 (1] 6.2.2-1 (o] 6.2.5-4 5
6.2.1-107 0 8.22-2 (o] 6.2.5-5 0
6.2.1-108 V] 6.2.2-3 7 6.25-6 5
6.2.1-109 ] 6.2.2-4 0 6.2.5-7 0
6.2.1-110 (/] 8.2.2:5 0 6.2.5-8 (o}
6.2.1-111 0 6.2.2-6 [+] 8.2.5-9 3
8.2.1-112 1 6.2.2-7 (] 6.2.5-10 ]
6.2.1-113 [+] 6.2.2-8 (] 6.2.5-11 . [+]
8.2.1-114 (4] 6.2.2-9 ] 6.2.5-12 [+]
6.2.1-115 ] 6.2.2-10 3 6.25-13 6
6.2.1-116 [+] 6.2.2-11 7 6.2.5-14 6
6.2.1-117 [+] 6.2.2-12 [+] 6.25-14.a 5
6.2.1-118 (] 68.2.2-13 [+] 6.2.5-14b 4
6.2.1-119 (] 6.2.5-15 (o]
8.2.1-120 7 6.2.3 Tab - 6.2.5-16 e
6.2.1-121 ] 8.2.5-17 (o]
6.2.1-122 8 6.2.3-1 0 8.2.5-18 0
Fig. 8.2.1-1 [+] 6.2.5-19 3
Fig. 6.2.1-2 0 6.2.4 Tab - 6.2.5-20 0
Fig. 6.21-3 0 6.2.5-21 [+]
Fig. 8.2.14 0 6.2.4-1 0 8.2.5-22 0
Fig. 6.2.1-5 V] 6.2.4-2 ] 6.2.5-23 (]
Fig. 8.2.1-6 ‘ 6.2.4-3 1 6.2.5-24 0
(Sh 1 of 5) [+] 6.244 (o] 6.25-25 0
(Sh2of5) 0 6.24.5 (o} 6.25-26 [+]
(Sh3ot5) 0 6.24-6 0 8.2.5-27 ]
(Sh 4 of 5) 0 6.2.4-7 0 Fig. 6.2.5-1
(Shs5ols) 0 8.24-8 (] (Unit 1) 8
Fig. 8.2.1-7 0 8.2.4-9 [+] (Unit 2) 8
Fig. 6.2.1-8 0 6.2.4-10 ] (Unit 3) 8
Fig. 6.2.1-9 0 8.2.4-11 8 Fig. 6.2.5-2 6
Fig. 6.2.1-10 [¢] 6.2.4-12 1 Fig. 6.2.5-3 8
Fig. 6.2.1-11 [s] 6.2.4-13 8
Fig. 6.2.1-12 6.24-14 0 6.2.6 Tab -
(Sh1ot2) , 0 6.24-15 0
(Sh2ol2) 0 6.2.4-16 ] 6.2.6-1 0
Fig. 6.2.1-13 0 6.2.4-17 8 6.2.6-2 0
Fig. 6.2.1-14 0 6.2.4-18 ] 6.2.6-3 (]
Fig. 8.2.1-15 0 6.2.4-19 8 6.2.64 0
Fig. 6.21-16 0 6.2.4-20 0 6.26-5 [s)
Fig. 6.2.1-17 6.24-21 0 6.2.6-6 .0
(Sh1of?7) 0 6.2.4-22 0 6.26-7 o
{sh2dt7) ) 6.2.4-23 3 6.2.6-8 0
(Sh3of7) 0 6.2.4-24 o] 6.2.6-9 0
(Shaot?) 0 8.2.4-25 0 8.26+10 0
(Sh50l7) [+] 6.2.4-26 (o] 6.2.6-11 7
(Sheot?) 0 8.2.4-27 o 6.2.6-12 0
(Sh7ol7) 0 8.2.4-28 0 6.2.6-13 0
Fig. 6.2.1-18 Fig. 6.2.4-1 6.2.6-14 0
(Sh1of?7) 0 (Sh 1 of 10) 0 6.2.6-15 0
Sh2ot?) (o] (Sh 2 of 10) ] 6.2.6-16 [+]
June 1996 -21- ~ Revision 8
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LIST OF EFFECTIVE PAGES (Continued)

Page or Figure No. Revision Page or Figure No. Raevision Page or Figure No. Revision
8.2.6-17 [+] 6.3-51 3 Fig. 6.3.3.2-28 3
6.26-18 0 6.3-52 3 Fig. 6.3.3.2-2C 3
8.2.6-19 0 8.3-53 3 Fig. 6.3.32-2D.1 , 3
6.2.6-20 0 6.3-54 5 Fig. 6.3.3.2-2D.2 3
6.2.6-21 0 8.3-55 5 Fig. 6.3.3.2-2E 3
8.26-2 o 6.3-56 3 Fig. 6.3.3.2-2F 3
6.2.6-23 o 6.3-57 5 Fig. 6.3.3.2-2G 3
6.26-24 0 6.3-58 3 Fig. 6.3.3.2-2H 3
6.3-59 3 Fig. 6.3.3.2-3A 3
6.3 Tab - 6.3-60 5 Fig. 6.3.3.2-3B 3
6.3-61 5 Fig. 6.3.3.2-3C 3
6.3-1 0 8.3-62 3 Fig. 6.3.3.2-3D.1 3
6.3-2 1] 6.3-63 3 Fig. 6.3.3.2-3D.2 3
6.3-3 (4] 6.3-64 3 Fig. 6.3.3.2-3E 3
6.34 1 8.3-65 5 Fig. 6.3.3.2-3F 3
6.3-6 3 6.3-66 3 Fig. 6.3.3.2-3G 3
6.3-6 0 6.3-67 4 Fig. 6.3.3.2-3H 3
6.3-7 7 6.3-68 4 Fig. 6.3.3.24A - 3
6.3-8 7 6.3-69 3 Fig. 6.3.3.2-4B 3
8.3-9 7 8.3-70 3 Fig. 6.3.3.2-4C 3
6.3-10 7 6.3-71 5 Fig. 6.3.3.2-4D.1 3
6.3-11 (o] 6.3-72 3 Fig. 6.3.3.24D.2 3
6.3-12 [+] 6.3-73 3 Fig. 6.3.3.24E 3
6.3-13 [+] 6.3-74 3 Fig. 6.3.3.2-4F 3
6.3-14 0 6.3-75 3 Fig. 6.3.3.2-4G 3
6.3-15 1] 6.3-76 7 Fig. 6.3.3.24H 3
6.3-16 8 6.3-77 3 Fig. 6.3.3.2:5A 3
6.3-17 o 8.3-78 6 Fig. 8.3.3.2-5B 3
6.3-18 1 6.3-79 7 Fig. 6.3.3.2-5C 3
6.3-19 0 6.3-80 7 Fig. 6.3.3.2-50.1 3
6.3-20 7 6.3-81 7 Fig. 6.3.3.2-50.2 3
6.3-21 0 6.3-82 7 Fig. 86.3.3.2-5E 3
6.3-22 -0 6.3-83 7 Fig. 6.3.3.2-5F 3
6.3-23 3 6.3-84 3 Fig. 6.3.3.2-5G 3
6.3-24 3 8.3-85 3 Fig. 6.3.3.2-5H 3
6.3-25 (4] 6.3-88 3 Fig. 6.3.3.2-5 3
6.3-26 o 6.3-97 3 Fig, 6.3.3.2-58J 3
6.3-27 7 6.3-88 3 Fig. 6.3.3.2-5K 3
6.3-28 7 6.3-89 3 Fig. 6.3.3.2-5L 3
6.3-29 3 6.3-90 8 Fig. 6.3.3.2-5M 3
8.3-29.a 1 6.3-91 3 Fig. 6.3.3.2-5N 3
8.3-29.b 1 6.3-92 5 Fig. 6.3.3.2-50 3
6.3-30 0 Fig. 6.3.3.2-5P 3
6.3-31 o VOLUME XV Title Page - Fig. 6.3.3.2-5Q 3
6.3-32 7 Fig. 6.3.3.2-5R 3
6.3-33 7 Fig. 8.3-1 Fig. 6.3.3.2.55 3
6.3-33.a 7 (Unit 1, Sh 1 of 3) 8 Fig. 6.3.3.2-5T 3
8.3-33.b 7 (Unit2, Sh 1 of 3) 8 Fig. 6.3.3.2-5U 3
6.3-34 3 (Unit 3, Sh 1 of 3) 8 Fig. 6.3.3.2-6A 3
6.3-35 3 (Unit 1, Sh2 of 3) 8 . Fig. 6.3.5.2-6B 3
6.3-36 3 (Unit 2, Sh 2 of 3) 8 Fig. 6.3.3.2-6C 3
6.3-37 3 (Unit 3, Sh 2 of 3) 8 Fig. 6.3.3.2-6D.1 3
6.3-38 3 (Unit 1, 8h 3ol 3) 8 Fig. 6.3.3.2-6D.2 3
8.3-39 5 (Unit 2, Sh 3 of 3) 8 Fig. 6.3.3.2-6E 3
6.3-40 8 {Unit 3, Sh 3 of 3) 8 Fig. 6.3.3.2-6F 3
6.3-41 7 Fig. 6.3.3.2-1A 3 Fig. 6.3.3.2-6G 3
6.3-42 3 Fig. 6.3.3.2-18 3 Fig. 6.3.3.2-6H 3
6.3-43 3 Fig. 6.3.3.2-1C 3 Fig. 6.3.3.2-6l 3
6.3-44 3 Fig. 6.3.3.2-1D.1 3 Fig. 6.3.3.2-6J 3
6.3-45 3 Fig. 6.3.3.2-1D.2 3 Fig. 6.3.3.2-6K 3
6.3-46 3 Fig. 6.3.3.2-1E 3 Fig. 6.3.3.2-6L 3
8.3-47 5 Fig. 6.3.3.2-1F . 3 Fig. 6.3.3.2-6M 3
6.3-48 5 Fig. 8.3.3.2-1G 3 Fig. 6.3.3.2-6N 3
6.3-49 3 Fig. 6.3.3.2-1H 3 Fig. 6.3.3.2-60 3
6.3-50 3 Fig. 6.3.3.2-2A 3 Fig. 6.3.3.2-6P 3
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Page or Figure No.

Page or Figure No. Ravision Page or Figure No. Ravigion Ravision
Fig. 8.3.3.26Q 3 Fig. 6.3.3.3-5B 3 6.5Tab - -
Fig. 6.3.3.2:6R 3 Fig. 6.3.3.3-5C 3

Fig. 6.3.3.2:68 3 Fig. 6.3.3.3-5D 3 8.5-1 0
Fig. 6.3.3.2.7A 3 Fig. 6.3.3.3-5E 3 6.52 (]
Fig. 6.3.3.2.78 3 Fig. 6.3.3.3-5F 3 6.53 " 1
Fig. 6.3.3.2-.7C 3 Fig. 6.3.3.3-5G 3 6.54 1
Fig. 6.3.3.2-7D.1 3 Fig. 8.3.3.3-5H 3 8.5-5 1
Fig. 6.3.9.2.7D.2 3 Fig. 6.3.3.3-6A 3 6.5-6 0
Fig. 6.3.3.2.7E 3 Fig. 6.3.3.3-6B 3 8.5-7 0
Fig. 6.3.3.2-7F 3 Fig. 6.3.3.3-6C 3 658 3
Fig. 6.3.3.2-.7G 3 Fig. 6.3.3.3-6D 3 6.58a 3
Fig. 6.3.3.2-7H 3 Fig. 6.3.3.3-6E 3 6.58.b 3
Fig. 6.3.3.2:8A 3 Fig. 6.3.3.3-6F 3 859 0
Fig. 6.3.3.2-6B 3 Fig. 6.3.3.3-6G 3 6.5-10 ()
Fig. 6.3.3.2:6C 3 Fig. 6.3.3.3-6H 3 8.5-11 8
Fig. 6.3.3.2:8D.1 3 Fig. 6.3.3.3-7 3 8.5-12 0
Fig. 6.3.3.2:8D.2 3 Fig. 6.3.3.4-1 5. 8.5-13 4
Fig. 6.3.3.2-8E 3 Fig. 6.3.3.4-2 3 8.5-14 4
Fig. 6.3.3.2:6F 3 Fig. 6.3.3.4-3 3 8.5-15 0
Fig. 6.3.3.2:8G 3 Fig. 6.3.3.44 3 8.5-16 0
Fig. 6.3.3.2-8H 3 Fig. 6.3.3.4-5 3 8.5-17 4
Fig. 6.9.3.2-0A 3 Fig. 6.3.3.4-6 3 6.56-18 7
Fig. 6.0.3.2-08 3 Fig. 6.3.3.5-1 6.5-19 7
Fig. 6.3.3.2-0C 3 (Sh 1 of 6) 3 6.6-20 7
Fig. 6.3.3.2-0D.1 3 (Sh2ol6) 3 6.5-21 7
Fig. 6.3.3.2-9D.2 3 (Sh3ol6) 3 6.5-22 7
Fig. 6.3.3.2-9E L] (Sh 4 of 6) 3 6.5-23 7
Fig. 6.3.3.2:9F 3 (Shsole 3 6.5-24 7
Fig. 6.3.3.2:9G 3 (Sh 6 of 6) 3 6.5-25 0
Fig. 6.9.3.2-9H 3 6.5-26 0
Fig. 6.3.3.2-10 3 VOLUME XVI Title Page - 8.5-27 0
Fig. 6.3.3.2-11 3 6.5-28 0
Fig. 6.3.3.3-1A 3 6.4 Tab - 6.5-20 )
Fig. 6.3.3.3-1B 3 - 6.5-30 ()
Fig. 6.3.3.3-1C 3 8.41 0 6.5-31 0
Fig. 6.3.3.3-1D 3 6.4-2 0 6.6-32 0
Fig. 6.3.3.3-1E 3 8.4:3 o 6533 0
Fig. 6.3.3.9-1F 3 8.4-4 5 6.5-34 0
Fig. 6.3.3.3-1G 3 6.4-5 0 6.5-35 0
Fig. 6.3.3.3-1H 3 6.4-6 o 6.5-38 0
Fig. 6.3.3.3-2A 3 8.4-7 0 6.5-37 0
Fig. 6.9.3.3-2B 3 6.4-8 8 6.5-38 0
Fig. 6.3.3.3-2C 3 8.4-9 8 6.5-39 0
Fig. 6.3.3.3-2D0 3 6.4-10 ) 6.5-40 0
Fig. 6.3.3.3-2E 3 6.4-11 0 6.5-41 0
Fig. 6.3.3.3-2F 3 6.4-12 7 6.5-42 0
Fig. 6.3.3.3-2G 3 6.4-13 0 6.5-43 1
Fig. 6.3.3.3-2H 3 6.4-14 2 6.5-44 0
Fig. 6.3.3.3-3A 3 8.4-15 0 6.5-45 0
Fig. 6.3.3.3-38 3 8.4-16 0 6.5-48 0"
Fig. 6.3.3.3-3C 3 6.4-17 5 8.5-47 (]
Fig. 6.3.3.3-30 3 8.4-18 [ 6.5-48 0
Fig. 6.3.3.3-3E 3 6.4-18.a 5 6.5-49 )
Fig. 6.3.3.3-3F 3 6.4-18.b 5 6.5-50 o
Fig. 6.3.3.3-3G 3 6.4-19 8 6.5-51 7
Fig. 6.3.3.3-3H 3 6.4-20 0 8.5-562 0
Fig. 6.3.3.34A 3 6.4-21 0 6.5-53 7
Fig. 6.3.3.348 3 8.4-22 () 6.5-54 1
Fig. 6.3.3.34C 3 8.4-23 0 . | 65-54.a 1.
Fig. 6.3.3.34D 3 6.4-24 o 7 ]|esssd 1 :f‘
Fig. 6.3.3.34E 3 6.4-25 4 8.5-55 0
Fig. 6.3.3.34F 3 6.4-26 1 8.5-56 0
Fig. 6.3.3.34G 3 6.4-27 o ' |ess? 0
Fig. 6.3.3.34H 3 6.4-28 7 8.5-58 3
Fig. 6.3.3.3-5A 3 Fig. 6.4-1 5 6.5-59 8
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LIST OF EFFECTIVE PAGES (Continued)

Page or Figure No.

Page or Figure No. Revision Revision Page ot Figure No. Ravision
6.5-60 (] GA-28.a 4 7.2 Tab . -
6.5-61 [+] ‘6A-28.b 4
6.5-62 ] B8A-20 0 7.2-1 1
6.5-63 [+] 8A-30 3 722 1
6.5-64 0 6A-31 0 7.2-3 8
6.5-65 0 BA-32 ] 7.24 7
6.5-66 0 Fig. BA-1 0 7.2:5 1
8.5-67 0 Fig. 6A-2 (o] 7.2:8 6
6.5-68 [+] Fig. 6A-3 0 727 3
6.5-69 [+] Fig. A4 [+] 7.2-8 1
6.5-70 0 Fig. 6A:5 0 7.2:9 1
6.5-71 (4] 7.2-10 1
8.5-72 0 CHAPTER 7 TAB - 7.2-11 7
8.5-73 0 7.2-12 2
6.5-74 [+] 7 [v] 7.2-13 2
Fig. 6.5-1 7 7-0 0 7.2-14 1
Fig. 8.5-2 5 7-hil 1 7.2-15 1
Fig. 6.5-3 /] 7-v 2 7.2-16 2
Fig. 6.5-4 0 7-v 6 7.2-17 2
Fig. 6.5-5 (o] 7vi ] 7.2-18 3
Fig. 6.5-6 [+] 7vil 7 7.2-18.a 3
Fig. 8.5-7 0 7-viil 7 7.2-18b N 3
Fig. 6.5-8 0 7-x 7 7.2-19 7
Fig. 6.5-9 0 7-% 7 7.2-19.a 7
7-xd 7 7.2-19.b 7
6.6 Tab - 7l 7 7.2-20 1
7-xiil 7 7.2-21 2
6.6-1 [s) 7-xiv 7 7.2-22 2
6.6-2 [+] 7.2-23 2
7.1 Tab - 7.2-24 3
6A Tab - 7.2:25 1
7.1-1 (o] 7.2-26 2
Appendix 6A Titie Page [0} 7.1-2 [+] 7.2-27 1
7.1-3 ] 7.2-28 5
BA-il [+] 7.1-4 3 7.2-29 1
BAlv (o] 7.1-5 3 7.2-30 1
BA-v 0 7.1-8 0 7.2-31 1
6A-1 0 747 8 7.2-32 2
6A-2 (4] 7.1-8 o] 7.2-33 7
6A-3 8 7.1-9 0 7.2-34 2
BA-4 0 7.1-10 0 7.2-35 . 2
6A-6 [¢] 7.1-11 0 7.2-38 2
6A-6 0 7.1-12 1 7.2-37 2
6A-7 0 7.1-13 3 7.2-38 5
6A-8 0 7.1-14 3 7.2-39 3
BA-9 (o] 7.1-1§ [+] 7.2-40 5
6A-10 3 7.1-18 [s) 7.2-41 2
6A-11 o] 7.4-17 [+] 7.2-42 2
BA-12 (o] 7.1-18 8 7.2-43 2
B6A-13 (o} 7.1-19 [} 7.2-44 2
6A-14 (] 7.1-20 [+] 7.2-45 2
6A-15 o 7.1-21 4] 7.2-48 2
6A-18 [+] 7.1-22 (] 7.2-47 2
GA-17 ] 7.1-23 0 7.2-48 2
GA-18 (o} 7.1-24 o] 7.2-49 2
6A-19 0o 7.1-25 0 7.2-50 2
6A-20 0 7.1-28 o 7.2-51 2
6A-21 0 7.1-27 0 7.2-52 2
6A-22 0 7.1-28 0 7.2-53 2
6A-23 0 7.1-29 0 7.2-54 2
B6A-24 0 7.1-30 3 7.2-55 2
B6A-25 0 7.1-31 3 7.2-58 2
BA-26 0 7.1-32 3 7.2-57 5
6A-27 4 Fig. 7.1-1 0 7.2:58 5
6A-28 4 7.2-89 5
June 1966 -24- Ravision 8




PVNGS UPDATED FSAR

LIST OF EFFECTIVE PAGES (Continued)

Pago or Figure No. Revision Page or Figure No. Revision Pago or Figure No. Revision
-

7.2-60 5 7.2-125 2 Fig. 7.2-0C 1
7.2-61 5 7.2-126 2 Fig. 7.2-0D 1
7.2-62 5 7.2-127 2 Fig. 7.2-0E 1
7.2-63 5 7.2-128 2 Fig. 7.2-0F 1
7.2-64 5 7.2-129 2 Fig. 7.2-0G 1
7.2-65 5 7.2-130 2 Fig. 7.2-1 0
7.2-68 5 7.2-131 2 Fig. 7.2-:2 0
7.2-67 5 7.2-132 2 Fig. 7.2-3 0
7.2-68 5 7.2-133 2 Fig. 7.2+4 1
7.2-69 2 7.2-134 2 Fig. 7,26 (]
7.2-70 2 7.2-135 2

7.2-71 2 7.2-136 2 7.3 Tab -
7.2-72 2 7.2-137 5

7.2:73 2 7.2-138 2 7.3-1 ]
7.2-74 2 7.2-139 L2 7.3-2 5
7.2°75 2 7.2-140 2 7.3-3 6
7.2-76 2 7.2-141 2 7.3-4 6
7.277 2 7.2-142 2 7.3-4.a 5
7.2-78 2 7.2-143 2 7.3-4b 5
7.2:79 2 7.2-144 2 7.3-5 7
7.2-80 2 7.2-145 2 7.3-8 7
7.2-81 2 7.2-148 5 7.3-6a 7
7.2-82 2 7.2-147 5 7.3-6b 7
7.2-83 2 7.2-148 5 7.37 0
7.2-64 2 7.2-149 5 7.3-8 ]
7.2-85 2 7.2-1580 5 7.3-9 0
7.2-88 2 7.2-151 5 7.3-10 7
7.2-87 2 7.2-182 5 7.3-10.a 7
7.2-68 2 7.2-183 2 7.3-10.b 7
7.2-89 2 7.2-154 2 7.3-10.c 7
7.2-:90 2 7.2-185 2 7.3-10d 7
7.2-91 2 7.2-158 2 7.3-11 7
7.2-92 2 7.2-157 2 7.3-12 [+]
7.2-93 7 7.2-158 2 7.3-13 7
7.2-94 7 7.2-189 2 7.3-14 [s]
7.2-95 2 7.2-160 2 7.3-16 8
7.2-96 2 7.2-161 2 7.3-16 0
7.2-97 2 7.2-162 2 7.3-17 0
7.2-98 2 7.2-163 2 7.3-18 (o]
7.2-99 2 7.2-184 2 7.3-19 V]
7.2-100 2 7.2-165 2 7.3-20 o
7.2-101 2 7.2-166 2 7.3-21 [+]
7.2-102 2 7.2-167 2 7.3-22 6
7.2-103 2 7.2-168 2 7.3-23 ]
7.2-104 2 7.2-169 2 7.3-24 0
7.2-105 2 7.2-170 2 7.3-25 6
7.2-108 2 7.24171 2 7.3-26 6
7.2-107 2 7.2-172 2 7.3-27 [+]
7.2-108 2 7.2-173 2 7.3-28 V]
7.2-109 2 7.2-174 2 7.3-29 8
7.2-110 2 7.2-176 2 7.3-30 V]
7.2-111 2 7.2-176 2 7.3-31 1
7.2-112 2 7.2-177 2 7.3-32 [+]
7.2-113 2 7.2-178 -] 7.3-32.a 7
7.2-114 2 7.2.179 (] 7.3-32.b 1
7.2-115 2 7.2-180 -] 7.3-33 8
7.2-116 2 7.2-181 6 7.3-34 V]
7.2-117 2 7.2-182 -] 7.3-35 ]
7.2-118 2 7.2-183 6 7.3-38 (]
7.2119 2 7.2-184 [} 7.3-37 8
7.2-120 2 7.2-185 -] 7.3-38 6
7.2-121 2 7.2-186 6 7.3-39 0
7.2-12 2 Fig. 7.2-0 1 7.3-40 0
7.2-123 2 Fig. 7.2-0A 1 7.3-41 ]
7.2-124 2 Fig. 7.2-08 1 7.3-42 ]

June 1906
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PVNGS UPDATED FSAR

LIST OF EFFECTIVE PAGES (Continued)

Page or Figure No. Ravision Page or Figure No. Ravision Page or Figure No. Ravision
7.3-43 4] 7.4-10 [s) Fig. 7.7-1 V]
7.3-44 0 7.4-11 0 Fig. 7.7-2 0
7.3-45 )] 7.4-12 (/] Fig. 7.7-3 1
7.3-48 ] 7.4-13 3
7.3-47 0 Fig. 7.4-1 0 7A Tab -
7.3-48 0 Fig. 7.4-2 0
7.3-49 0 Fig. 7.4-3 0 Appendix 7A Title Page 0
7.3-50 0 Fig. 7.44
7.3-51 0 (Sh1of3) V] 7A-il [+]
7.3-52 [¢] (sh20l3) 0 7A-iv 1
7.3-53 0 (Sh3ol3) 0 7A-1 0
7.3-54 (] Fig. 7.4-5 V] 7A-2 [+]
7.3-55 0 7A-3 0
7.3-56 o] 7.5 Tab - 7A-4 1
7.3-57 (/] 7A-5 1
7.3-58 (] 7.5-1 0 7A-6 1
7.3-59 (1] 7.52 0 7A7 1
7.3-60 7 7.5-3 6 7A-8 1
7.3-61 7 7.5-4 6 7A-9 1
7.3-62 7 7.5-6 8 7A-10 1
7.3-63 7 7.56 8 7TA-11 1
7.3-64 7 7.57 0 7A12 1
7.3-65 7 7.5-8 V] 7A-13 1
7.3-68 7 759 0 7A-14 1
7.3-67 7 7.5-10 6 7A-156 1
7.3-68 7 7.5-11 1 7A-16 V]
7.3-69 7 7.5-12 1 7A-17 0
7.370 7 Fig. 7.5-1 7A-18 0
7.371 7 (Sh1ot2) 0
7.3-72 7 (Sh20t2) 0 VOLUME XVt Title Page -
7.3-73 7 Fig. 7.5-2
7.3-74 7 (Sh1ot2) 0 CHAPTER 8 TAB -
7.3-75 7 (sh2ot?) 8
7.3-76 7 8- 3
7.3-77 7 7.6 Tab - : 2] (]
7.3-78 7 8-jil 7
Fig. 7.3-1 0 7.6-1 ] 8-tv 0
Fig. 7.3-2 [+] 7.62 ]
Fig. 7.3-3 ] 7.6-3 ] 8.1 Tab -
Fig. 7.34 [+] 7.6-4 6
Fig. 7.3-5 (1] 7.6-5 7 8.1-1 3
Fig. 7.9-6 0 8.1-2 3
Fig. 7.3-7a 5 7.7 Tab - 8.1-3 4
Fig. 7.3-7b 5 8.14 (]
Fig. 7.3-7¢ 7 7.741 1 8.1-5 8
Fig. 7.3-7d 7 7.7-2 1 8.1-5.a 8
Fig. 7.3-7¢ 7 7.7-3 1 Fig. 8.1-1
Fig. 7.3-7t 7 7.7-4 7 (Sh1of2) ]
Fig. 7.3-8a 5 7.7-4.a [] (Sh2ot2) (V]
Fig. 7.3-8b 7 7.7-4b 8
Fig. 7.3-9a 5 7.7-5 1 8,2 Tab -
Fig. 7.3-b 5 7.7-6 1
Fig. 7.3-9¢ 5 7.7-7 2 8.2-1 3
7.7-8 1 8.2-2 3
7.4 Tab - 7.7-9 1 82-3 [¢]
7.7-10 2 8.24 (V]
7.4 0 7.7-11 1 825 0
7.4-2 4] 7.7-12 2 8.2-6 ]
7.4-3 8 7.7-13 1 8.2-7 (]
7.4-4 [¢) 7.7-14 1 82-8 0
7.4-5 3 7.7-15 1 8.2-9 0
7.4-6 o 7.7-18 1 Fig. 8.2-1 0
7.47 (] 7.7-17 1 Fig. 8.2-2 ]
7.4-8 1] 7.7-18 5
7.4-9 (4] 7.7-19 1 8.3 Tadb -

June 1966
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PVNGS UPDATED FSAR

LIST OF EFFECTIVE PAGES (Continued)

Page or Figure No. Revision Page ot Figure No. Revision Page or Figure No. Revision
1]

8.3-1 0 ' 18362 0 8.3-125 0
8.3-2 0 18363 0 8.3-126 0
8.3-3 0 8.3-64 7 . 8.3-127 0
8.34 6 8.3-65 0 8.3-128 [+]
8.3-6 7 8.3-68 0 8.3-129 0
8.3-8 8 8.3-67 (] 8.3-130 0
8.3-7 7 8.3-68 1] 8.3-131 0
8.3-8 8 8.3-69 (o] Fig. 8.3-1

8.3-9 7 8.3-70 0 {Unit 1) ' 7
8.3-10 7 8.3-71 ] (Unit 2) 8
8.3-11 7 8.3-72 4 . (Unit 3) 0
8.3-12 8 8.3-73 8 Fig. 8.3-2

8.3-13 8 8.3-73.a 8 (Unit 1) 7
8.3-14 7 8.3-73.b 8 (Unit 2) 8
8.3-15 7 8.3-74 0 (Unit 3) 7
8.3-16 7 8.3-75 (o] Fig. 8.3-3

8.3-17 7 8.3-76 ] (Shtot2) o
8.3-18 7 8.3-77 0 (Sh20ol2) 0
8.3-19 8 8.3-78 [+] Fig. 8.34

8.3-20 8 8.3-79 (4] (Unit 1, Sh 1 of 2) 7
8.3-21 8 8.3-80 0 (Unit2, Sh 1 of 2) 6
8.3-2 7 8.3-81 [+] (Unit 3, Sh 1 of 2) 8
8.3-23 7 8.3-82 0 (Unit1,S8h20f2) 8
8.3-24 7 8.3-83 0 (Unit2, Sh20l2) 8
8.3-25 7 8.3-84 [¢] (Unit3,Sh20l2) 8
8.3-26 7 8.3-85 0 Fig. 8.3-5 0
8.3-27 8 8.3-86 0 Fig. 8.3-6 2
8.3-28 8 8.3-87 8 Fig. 8.3-7 0
8.3-29 7 8.3-88 8 Fig. 8.3-8 4
8.3-30 7 8.3-89 (o] Fig. 8.3-9 0
8.3-31 7 8.3-90 4

8.3-32 7 8.3-91 [+] 8A Tab -
8.3-33 7 8.3-92 0

8.3-34 0 8.3-93 0 Appendix 8A Title Page 0
8.3-35 0 8.3-94 (o]

8.3-38 0 8.3-05 [+] BA-lil 0
8.3-37 0 8.3-96 0 8A-lv (4]
8.3-38 0 8.3-97 (1] 8A-1 0
8.3-39 0 8.3-98 (] 8A-2 0
8.3-40 0 8.3-99 0 8A-3 (o]
8.3-41 0 8.3-100 8 8A-4 o]
8.3-42 7 8.3-101 0 8A-5 * 0
8.342a 7 8.3-102 1 BA-8 o)
8.3-42b 7 8.3-103 ] BA-7 (]
8.3-43 [+] 8.3-104 0 8A-8 v]
8.3-44 Y] 8.3-105 (o] B8A9 0
8.3-45 o 8.3-108 0 8A-10 0
8.3-48 7 8.3-107 0 8A-11 0
8.3-47 7 8.3-108 0 8A-12 0
8,348 0 8.3-109 0 8A-13 0
8.3-49 0 8.3-110 4 8A-14 o .
8.3-50 0 8.3-111 6 8A-15 0
8.3-51 0 8.3-112 ] 8A-16 (o}
8.3-562 (] 8.3-113 4

8.3-63 6 8.3-114 4 8B Tab -
8.3-63.a (] 8.3-115 8
'8.3-53b 6 8.3-116 0 Appendix 8B Tile Page 3
8.3-54 7 8.3-117 (o]

8.3-55 (o) 8.3-118 (] 8B-1 3
8.3-56 3 8.3-119 ] 88-2 3
8.3-57 7 8.3-120 8 8B.1-1 0
8.3-58 0 8.3-121 0 8B.1-2 0
8.3-59 (o} 8.3-122 0 8B.1-3 0
8.3-60 0 8.3-123 0 8B.1-4 0
8.3-61 0 8.3-124 8 88.1-5 0
June 1996 -27- Ravision 8
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LIST OF EFFECTIVE PAGES (Continued)

.

"

Page or Figure No. Revislon Page or Figure No. Revision Page or Figure No. Revision
8B.1-6 0 0.1-14 8 9.2-8 8
8B.1-7 [+) 9.1-15 [+] 9.2-9 8
88.1-8 [+] 9.1-16 8 9.2-10 8
8B.1-9 (] 9.1-17 7 0.2-11 8
8B.1-10 ] 9.1-18 0 9.2-12 0
88.1-11 0 9.1-19 0 9.2-13 8
Fig. 8B.1-1 o] 9.1-20 2 0.2-14 6
8B.21 4] 9.1-21 (] 9.2-15 8
8B.2-2 ] 9.1-22 ] 9.2-16 7
88.2-3 0 9.1-23 0 9.2-17 8
8B.24 o] 9.1-24 2 9.2-18 0
88.2-5 0 9.1-24.a 2 9.2-19 8
8B.2-6 [+] 9.1-24.b 2 9.2-20 V]
8B.2-7 0 9.1-25 ] 9.2-21 8
8B8.2-8 [+] 9.1-26 0 9.2.22 8
88.2-9 0 9.1-27 ] 9.2-23 3
88.2-10 [+] 9.1-28 [+] 0.2-24 0
8B.2-11 ] 9.1-29 -] 8.2-25 (]
8B.2-12 0 9.1-30 0 9.2-26 7
Fig. 8B.2-1 ] 9.1-31 (] 9.2-27 (o]
8B.3-1 ] 9.1-32 3 9.2-28 0
88.3-2 0 9.1-33 (4] 9.2-29 [+]
6B.3-3 0 9.1-34 ] 9.2-30 0
8B.34 (] 9.1-35 0 9,2-31 ]
8B.3-5 (1] 9.1-36 ] 9.2-32 0
88.3-6 (¢] 9.1-37 0 9.2-33 o
8B.3-7 [+] 9.1-38 [+] 9.2-34 7
8B.3-8 [+] 9.1-39 o] 9.2-35 7
8B.3-9 [+] 9.1-40 (o] 9.2-38 o)
8B.3-10 (] 9.1-41 3 0.2-37 7
8B.3-11 [+] 9.1-42 ] 9.2-38 8
Fig. 8B.3-1 0 9.1-43 (] 9.2-39 3
9.1-44 2 9.2-40 7
CHAPTER 9 TAB - 9.1-45 2 9.2:40.a 7
9.1-48 ] 9.2-40b 7
ol 3 9.1-47 0 9.2-41 (1]
ol ] 9.1-48 [+] 9.2-42 (o]
il 3 9.1-49 4] 9.2-43 ]
Siv 5 Fig. 9.1-1 [+] 9.2-44 2
ov 5 Fig. 9.1-2 v] 9.2-45 (]
o-vi 5 Fig. 9.1-3 ] 9.2-48 0
9-vil 5 Fig. 9.1-4 (4] 9.2-47 o
O-viil 8 Fig. 9.1-5 o] 9.2-48 [+]
9-ix 7 Fig. 9.1-6 9.2-49 o)
9x 7 (Sh1ot2) o 9.2:50 0
9-x 5 (Sh20ot2) 0 9.2:51 0
9-xii 8 Fig. 9.1-7 0 9.2-52 2
9-xiil 5 Fig. 9.1-8 9.2-53 0
9-xiv 5 (Unit 1) 8 9.2-54 0
(Unit 2) 8 9.2-55 [+]
9.1 Tab - (Unit 3) 8 9.2-56 ]
Fig. 9.1-9 8 9.2-57 6
9.1-1 [+] Fig. 9.1-10 8 9.2-58 7
9.1-2 0 9.2-59 2
9.1-3 0 VOLUME XVill Tite Page - 9.2-60 (4]
9.1-4 0 0.2-61 8
9.1-5 8 9.2 Tab - 9.2-62 . 6
9.1-8 [v] 9.2-63 7
9.1.7 8 9.2-1 (] 9.2.64 8
9.1-8 8 9.2-2 8 9.2-65 8
9.1:9 8 9.2:3 8 9.2-66 8
9.1-10 8 9.2-4 8 9.2-67 8
9.1-11 8 9.2-5 8 9.2-68 6
9.1-12 8 9.2-6 8 9.2-68.a 6
9.1-13 0 9.2-7 8 9.2-68.b [
Revision 8
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LIST OF EFFECTIVE PAGES (Continued)

Pago or Figure No. Revision Page or Figure No. Rovision Page or Figure No, Revision
9.2-69 0 9.2-126 0 (Unit 2, Sh 3 of 3) 5
9.2-70 8 9.2-127 0 (Unit 3, Sh 3 of J) 5
9.2-71 8 9.2-128 1 Fig. 9.2-9

9.2-72 8 9.2-129 1 (Unit 1) 8
9.2-73 8 9.2-130 [+] (Unit 2) 8
9.2.74 8 9.2-131 0 (Unit 3) 7
9.2-75 ] 9.2-132 0 Fig. 9.2-10

9.2-76 0 9.2-133 0 (Unit 1) 8
0.2-77 ] 9.2-134 ] (Unit 2) 8
9.2-78 ] Fig. 9.2-1 (Unit 3) 8
9.2.79 /] (Unit 1, Sh 1 of 2) 8 Fig. 9.2-11

9.2-80 0 (Unit2, sh 10l 2) 8 (Unit 1) 8
9.2-81 0 (Unit3,Sh1ol2) 8 (Unit 2) 8
9.2-82 8 (Unit 1, Sh 1A of 2) 7 (Unit 3) 8
9.2-83 0 (Unit2, Sh1A of 2) 7 .
9.2-84 0 (Unit 3, Sh 1A ol 2) 7 9.3 Tab -
9.2-85 (o] (Unit 1, Sh20f2) 7

9.2-88 o (Unit 2, Sh20of 2) 7 9.3-1 3
9.2-87 (o] (Unit 3, Sh20l2) 7 9.3-2 3
9.2-88 1] (Unit 1, Sh2A ol 2) 8 9.3-3 3
9.2-89 8 (Unit2, Sh2A of 2) 8 9.3-4 7
9.2-90 8 (Unit 3, Sh2A of 2) 8 9.34.a 7
9.2-01 8 Fig. 9.2-2 9.34b 7
9.2:92 8 (Sh1of2) 0 9.3-5 7
9.2-83 8 (sh2ol2) o] 9.3-8 5
9.2-04 1] Fig. 9.2-3 9.3-6.a 5
9.2:95 8 (Unit 1) 7 9.3-6.b 5
9.2-96 ] (Unit 2) 7 9.3-7 3
9.2-97 8 (Unit 3) 8 9.3-8 3
9.2-98 (o] Fig. 9.24 9.3-9 3
9.2-99 6 (Unit 1, Sh 1 of 3) 8 9.3-10 3
9.2-100 0 (Unit 2, Sh 1 of J) 8 9.3-10.a 5
9.2-101 [+] {(Unit 3, Sh 1 0ol J) 8 9.3-10.b 5
9.2-102 [+] (Unit 1, Sh2of 3) 7 9.3-10.c 3
9.2-103 5 (Unit 2, Sh 2 of 3) 7 9.3-10.d 3
9.2-104 (] {Unit 3, Sh 2 of 3) 7 9.3-10.0 3
9.2-105 [+] (Unit 1, Sh 3 0ot J) 8 9.3-10.{ 3
9.2-108 0 {(Unit2, Sh 30l J) 8 9.3-11 7
9.2-107 1 (Unit 3, Sh 3 0f 3) 7 9.3-12 7
9.2-108 [+] Fig. 9.2-5 9.3-13 7
9.2-109 1] (Sh 1 of 4) 7 9.3-14 8
9.2-110 8 (Sh2of 4) 7 8.3-14.a 7
9.2-110.a 8 (Sh3ot4) 7 9.3-14.b 7
9.2-110.b 8 (Unit 1, Sh 4 of 4) 8 9.3-15 0
9.2-111 7 {(Unit2, Sh4 of 4) 8 9.3-16 0
9.2-112 [+] (Unit 3, Sh 4 of 4) 8 9.3-17 o]
9.2-113 3 Fig. 9.2-6 9.3-18 8
9.2-114 (o] (Sh 1ol 4) 8 9.3-19 ]
9.2-115 3 (sh2of 4) 8 9.3-20 0
9.2-118 (o] (Sh 3 of 4) 8 9.3-21 0
9.2-117 [+] (Unit 1, Sh 4 of 4) 6 9.3-22 0
9.2-118 (] (Unit 2, Sh 4 of 4) 6 9.3-23 (o}
9.2-119 7 (Unit 3, Sh 4 of 4) (] 0.3-24 0
9.2-120 ] Fig. .27 9.3-25 0
9.2-121 7 (Unit 1) 8 9.3-26 5
9.2-122 7 (Unit 2) 8 9.3-27 5
9.2-123 7 {Unit 3) 8 9.3-28 v 5
9.2-124 1 Fig. 9.2-8 9.3-29 1
9.2-125 1 (Unit 1, Sh 1 of 3) 8 9.3-30 0
9.2-125.a 1 (Unit 2, Sh 1 of 3) 8 9.3-31 0
9.2-125b 1 (Unit 3, Sh 1 of 3) 8 9.3-32 (]
9.2-125.c 1 (Unit 1, Sh20f 3) 1 9.3-33 3
9.2-125d 1 (Unit 2, Sh 2 of 3) 1 9.3-34 8
9.2-125.0 1 (Unit 3, Sh20of 3) 3 9.3-35 8
9.2-125f 1 (Unit 1, Sh 3 of 3) + 8 9.3-38 5
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9.3-38.a 5 0.3-93.a 3 (Unit 3, Sh 1 of 3) 7

9.3-38b 5 9.3-93.b 3 {Unit 1, Sh 1A of 3) 8

9.3-37 8 9.3-04 0 (Unit 2, Sh 1A of 3) 8

9.3-38 8 9.3-95 3 (Unit 3, Sh 1A of 3) 7

9.3-39 0 9.3-96 0 (Unit 1, Sh 1B of 3) 8

9.3-40 7 9.3-97 0 (Unit 2, Sh 1B of 3) 8

9,341 0 0.3-98 0 (Unit 3, Sh 1B of 3) 7 ;
9.3-42 8 9.3-99 ) (Unit 1, Sh 2 of 3) 7 ‘
9.3-43 8 9.3-100 0 (Unit2, Sh2 of 3) 7 :
0.3-44 0 9.3-101 0 (Unit 3, 8h 2 of 3) 7 !
9.3-45 0 9.9-102 0 (Unit 1, 8h 2A of 3) 7 !
0,346 0 0.3-103 0 {Unit 2, Sh 2A of 3) 7 |
9.347 ) 9.3-104 0 (Unit 3, Sh 2A of 3) 7 !
9.3-48 8 9.3-105 3 {Unit 1, Sh2B of 3) 7 !
9.3-49 8 9.3-105.a 3 {Unit 2, Sh 28 of 9) 7

9.3-50 1 9.3-105.b 3 (Unit 3, Sh 2B of 3) 7
9.3-51 8 9.3-108 0 (Unit 1, Sh 2C of 3) 7

9.3-52 0 9.9-107 0 (Unit 2, Sh 2C of 3) 7

9.3-53 8 9.3-108 o (Unit 3, Sh 2C of 3) 7

9.3-54 6 9.3-109 7 (Unit 1, Sh 3 of 3) 6

9.3-55 3 9.3-109.a 7 (Unit 2, Sh 3 of 3) 6

9.3-56 0 9.3-109.b 7 (Unit 3, Sh 3 of 3) 7

9.3-57 () 9.3-109.¢ 7 Fig. 9.3-4
9.3-58 0 9,3-109.d 7 {Unit 1) 8 {
9.3-59 0 9.3-110 7 (Unit 2) 7 i
9.3-60 0 9.3-111 7 (Unit 3) 8 }
9.3-61 3 9.3-112 7 Fig. 9.3-5 :
9.3-62 0 {Unit 1) 8

9.3-63 0 VOLUME XIX Title Page - (Unit 2) 8 ‘
9.3-64 ) {Unit 3) 8

9.3-85 8 Fig. 9.3-1 Fig. 0.3-6 0
9.3-66 ) (Unit1, Sh10f2) 8 (Unit 1) 6

9.3-67 3 (Unit 2, Sh 1 of 2) 8 {Unit 2) 8 j
9.3-68 8 (Unlt 3, Sh 1 of 2) 8 (Unit 3) 8 ,
9.3-69 8 (Unit 1, Sh 2 of 2) 8 Fig. 9.3-7 |
9.3-70 8 (Unit2, Sh20f 2) 8 (Unit 1) B8 !
9.3-70.a ) (Unit3, Sh2 ot 2) 8 (Unit 2) 8 ‘}
9.3-70.b 3 Fig. 9.3-1A (Unit 3) 8 !
9.3-71 0 (Unit 1, Sh 1 of 2) 8 Fig.9.38 |
0.372 ) (Unit2, Sh10of2) 8 (Unit 1) 8

9.3-73 o (Unit3,Sh 1ol 2 8 (Unit 2) 8

9.374 3 (Unit 1, Sh 2 of 2) 8 (Unit 3) 8

9.3-75 0 (Unit2, Sh20of 2) 8 Fig. 6.3-9 8

9.3-76 0 (Unit 3, Sh2of 2) 8 Fig. 6.3-10

9.377 8 Fig. 9.3-2 (Unit 1, Sh 1 of 3) 2

9.3-78 0 (Unit 1, Sh 1 o 2) 8 (Unit 2, Sh 1 of 3) 8

9.379 0 (Unit 2, Sh 1 of 2) 8 (Unit 3, Sh 1 of 3) 2
9.3-80 0 (Unit 3, Sh 1 of 2) 8 (Unit 1, Sh 2 of 3) 8 '
9.3-81 o (Unit 1, Sh2 ot 2) 8 {Unit 2, Sh 2 of 3) 8

9.3-62 8 (Unit 2, Sh2 ot 2) 8 (Unit 3, Sh 2 of 3) 8

9.3-83 8 (Unit3, Sh 2 of 2) 8 (Sh 3ot ) 8

9.3-83.a 8 Fig. 9.3-2A Fig. 9.3-11

9.3-83b 3 (Unit 2, 8h 1 of 2) 8 (Unit 1, Sh 1 of 4) 8

0.3-84 8 (Unit 3, Sh 1 of 2) 7 (Unit 2, Sh 1 of 4) 8

9.3-85 5 (Unit2, Sh2of 2) 8 (Unit 3, Sh 1 of 4) 8

9.3-86 8 (Unit 3, Sh2 ol 2) 7 (Unit 1, Sh 2 of 4) 8

9.3-68.a 5 Fig. 9.3-2B (Unit 2, Sh 2 of 4) 8

9.3-86b 5 (Unit 2) 6 (Unit 3, Sh 2 of 4) 8

9.3-87 0 (Unit 3) 8 (Unit 1, Sh 3 of 4) 8 f
9.3-68 () Fig. 9.3-2C (Unit 2, Sh 3 of 4) 8 |
0.3-69 0 Unit 1, Sh 1 of 2) 3 (Unit 3, Sh 3 of 4) 8 » ;
9.3-90 3 {Unit 1, Sh 2 of 2) 8 (Sh 4 of 4) 8 '
9.3-91 0 Fig. 9.3-3 Fig. 9.3-12 8

9.392 0 {Unit 1, Sh 1 of 3) 8 Fig. 6.3-13

9.3-03 3 (Unit2, Sh 1ol 3) 8 (Unit 1, Sh 10 5) 8
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Page or Figure No. Revision Page or Figure No. Ravision Page or Figure No. Ravislon
(Unit2,Sh 1 ot 5) 8 9.4-34 0 Unit2) 8
(Unit 3, Sh 1 of 5) 8 9.4-35 0 (Unit 3) 0

{| (Unt1.sh2d8) 8 0.4-38 5 Fig. 9.4-9

(Unit2, Sh2of 6) 8 9.4-37 5 (Unit 1) 8
{Unit 3, Sh 2 of 5) 8 9.4-38 5 (Unit 2) 8
(Unit 1, Sh 2A of 5) 8 9.4-39 5 (Unit 3) 8
(Unit 2, Sh2A ol 5) 8 9.4-40 7 Fig. 9.4-11 0
(Unit 3, Sh2A ot 5) 8 9.4-41 5 Fig. 9.4-12

(Unit 1, Sh3 of 5) 8 9.4-42 s (Unit 1) 8
(Unit2, Sh3of 5) 8 0.4-43 5 (Unit 2) 8
{(Unit 38, Sh 3 of §) 8 9.4-44 s (Unit 3) 8
(UnRt 1, Sh 4 of §) 5 9.4-45 5 Fig. 9.4-12A

(Unit 2, Sh 4 of 5) 5 9.4-46 5 (Unit 1) 5
(Unit 3, Sh 4 of 5) 5 9.4-47 5 (Unit 2) ' 5
(Unit 1, Sh 5ol 5) 5 9.4-48 5 (Unit 3) 5
{(Unit 2, Sh5of §) 5 9.4-49 0 Fig. 9.4-128

(Unit 3, Sh5 ol 5) 5 9.4-50 (o] (Unit 1) 5

Fig. 9.3-14 9.4-51 5 (Unit 2) 5
{Unit 1, Sh 1 of 3) 8 9.4.52 5 (Unit 3) 5
(Unit 2, Sh10of3) 7 9.4-63 7 Fig. 9.4-13
(Unit 3, Sh 1 of 3) 8 9.4-54 7 (Unit 1) 7
(Unit 1, Sh 2 of 3) 7 9.4-55 7 (Unit 2) 8
(Unit 2, Sh 2 of 3) 7 9.4-56 7 (Unit 8) 8
(Unit 3, Sh 2 of 3) 7 9.4-57 7 Fig. 9.4-16
(Unit 1, Sh 3 of 3) 1 9.4-58 7 (Unit 1) 5
(Unit 2, Sh 3 of 3) 1 9.4-59 7 (Unit 2) 5
(Unit 3, Sh 3 of 3) 1 9.4-60 , 7 (Unit 3) 5

9.4-60.a 7
VOLUME XX Title Page - 9.4-60.b 7 9.5 Tab -
9.4-681 3
9.4 Tab - 9.4-62 5 9.5-1 8
9.4-63 5 9.5-2 5
9.4-1 1 9.4-64 7 9.5-3 ]
9.4-2 5 9.4-65 5 9.54 5
9.4-3 5 9.4-66 [v] 9.5-5 3

9.44 5 9.4-67 5 9.5-6 7

9.4-5 8 9.4-68 0 9.5-6.a 3

9.4-6 5 9.4-69 7 9.5-6b 1

9.4-7 5 Fig. 9.4-1 9.5-7 (4]

9.4-8 7 (Unit1,Sh10ot?) 8 9.58 8

9.4-9 6 (Unit 2, Sh 1 of 3) 8 9.5-9 8

9.4-10 5 (Unit 3, Sh 1 of 2) 8 9.5-10 0

9.4-11 5 (Unit1,5h20l2) 8 9.5-11 1)

9.4-12 5 {Unit 2, Sh 2 of 3) 8 9.5-12 [+]

9.4-13 5 (Unit3,8h20l2) 8 9.5-13 o]

9.4-14 5 (Unit 2, Sh 3 of 3) 5 9.5-14 5

9.4-15 5 Fig. 9.4-3 9.5-15 : 5

9.4-16 5 (Unit 1, Sh 1 of 4) 0 9.5-16 (o]

9.4-17 7 (Unit 2, Sh 1 of 4) (] 9.5-17 [+]

9.4-18 7 {Unit 3, Sh 1 of 4) 1 9.5-18 2

9.4-19 5 {Unit 1, Sh 2 of 4) 8 2.5-19 1

9.4-20 5 (Unit 2, Sh 2 of 4) 7 9.5-20 5

9.4-21 0 (Unit 3, Sh 2 of 4) 8 9.5-21 5

9.4-22 5 (Unit 1, Sh 3 of 4) 6 9.5-22 3

9.4-23 5 (Unit 2, Sh 3 of 4) ] 9.5-23 (]

9.4-24 5 (Unit 3, Sh 3 of 4) 5 9.5-24 (]

9.4-25 5 (Unit 1, Sh 4 of 4) 8 9.5-25 7

9.4-26 5 (Unit 2, Sh 4 ot 4) 8 9.5-26 5

9.4-27 5 (Unit 3, Sh 4 of 4) 8 9.5-27 V]

9.4-28 5 Fig. 9.4-5 9.5-28 0

9.4-29 5 (Unit 1) L 9.5-29 0

9.4-30 5 {Unit 2) 6 9.5-30 0

9.4-31 5 (Unit 3) 8 9.5-31 ' 0

9.4-32 5 Fig. 9.4-7 9.5-32 1

9.4-33 5 (Unit 1) 8 9.5-33 L]

Raovision 8
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Page or Figute No. Revision Page or Figure No. Revision Page or Figure No. Revision
6.5-34 5 9.5-97 5 (Unit 3, Sh5 0t 9) 8
9.5-35 0 9.5-98 5 (Unit 1, Sh 6 of 9) 8
9.5-36 4] 0.5-99 0 {Unit 2, Sh 8 of 8) 8
9.6-37 ] 9.6-100 4 (Unit 3, Sh 6 of 9) 8
9.5-38 0 9.5-101 o] (Unit 1, Sh 7 of 9) 8
9.5-39 [»] 9.5-102 ] {(Unit 2, Sh 7 of 8) 8
9.5-40 3 9.6-103 [+] (Unit 3, Sh 7 of 9) 8
0.5-41 8 9.5-104 (1] (Unit 1, Sh 8 of 9) 8
0.5-42 5 9.5-105 (1] {Unit 2, Sh 8 of 8) 8
9.5-43 5 9.65-106 3 (Unit 3, Sh 8 of 9) 8
9.5-44 5 9.5-107 [+] (Unit 1, Sh 9 of 9) 8
9.545 5 9.5-108 0 (Unit 3, Sh 9 of 9) 8
9.5-46 5 9.5-109 7

9.5-47 5 9.5-110 0 9A Tab -
9.5-48 5 9.5-111 4

9.5-49 7 9.6-112 o Appendix 9A Title Page 0
9.5-50 5 9.5-113 (]

9.5-51 7 9A-iil 8§
9.5-52 8 VOLUME XXI Title Pago - 9A-lv V]
9.5-53 7 SA-v 0
9.5-54 7 Fig. 9.5-1 9A-vi 5
9.5-54.a 7 (Unit 1, Sh 1 of 6) 8 9A-vil 0
0.5-54.b 7 {Unit2, Sh 1 ol 6) 8 BA-viii ]
9.5-55 5 (Unit 3, Sh 1 of 6) 8 OA-Ix 1]
9.5-56 5 (Unit 1, Sh 2 of 6) 8 9A-x 0
9.5-57 5 {Unit 2, Sh 2 of 6) 8 9A-1 0
9.5-58 5 (Unit 3, Sh2of 6) 7 9A-2 5
9.5-59 5 {Unit 1, Sh 3 of 6) 8 9A-3 5
9.5-60 6 (Unit2, Sh 3 of 6) 8 9A-4 5
9.5-61 [} (Unit 3, Sh 3 of 6) 8 9A4.a 5
9.5-62 ] (Unit 1, Sh 4 ol 6) 8 9A-4.b 13
9.5-63 [o} {Unit 2, Sh 4 of 6) 8 9A-5 (4]
9.5-64 0 (Unit 3, Sh 4 of 6) 8 9A-6 0
0.5-65 2 {Shsol6) 8 9A-7 6
9.5-66 6 (Sh 6 of 6) 8 9A-8 [}
9.567 [+] Fig. 9.5-2 4] 9A-9 0
9.5-68 (o] Fig. 9.6-3 [+] 9A-10 7
9.5-69 3 Fig. 9.5-4 ] 9A-11 o]
9.5-70 [+] Fig. 9.5-5 (V] 9A-12 (]
9.5-71 [+] Fig. 9.5-6 9A-13 0
9.5-72 7 (Sh1of2) 0 9A-14 4
9.5-73 [+] (Ssh2of2) [+] 9A-15 0
9.5-74 3 Fig. 9.5-7 9A-16 [+]
9.5-75 ] {Unit 1) 8 9A17 V]
9.5-76 7 {Unit 2) 8 9A-18 V]
9.5-77 0 (Unit 3) 8 9A-19 0
9.5-78 4 Fig. 9.5-7A 0 6A-20 ]
9.5-79 0 Fig. 9.5-8 8A-21 (1]
9.5-80 3 (Sh1of2) (-] QA2 4
9.5-81 [+] (sh2of2) (] 9A-23 4]
9.5-82 4 Fig. 9.5-9 9A-24 V]
9.5-83 7 {Unit 1, Sh 1 of 9) 8 9A-25 4]
9.5-84 7 (Unit 2, sh 1 of 8) 8 9A-26 0
9.5-85 5 {Unit 3, Sh 1 of 9) 8 9A-27 (]
9.5-68 3 (Unit 1, Sh 2 ot 9) 8 9A-28 0
9.5-87 (] (Unit 2, Sh 2ot 8) 8 9A-29 [s)
9.5-88 0 (Unit 3, Sh 2 of 9) 8 8A-30 ]
9.6-89 1] (Unit 1, Sh 3 of 9) 8 9A-31 [¢]
9.5-90 0 {Unit 2, Sh 3 ot 8) 8 9A-32 (]
9.5-91 5 (Unit 3, sh 3 of 9) 8 9A-33 0
9,6-92 5 (Unit 1, Sh 4 of 9) 8 9A-34 0
9.5-93 5 (Unit 2, Sh 4 of 8) 8 9A-35 0
9.5-94 8 {Unit 3, Sh 4 of 9) 8 9A-36 3
9.5-95 7 (Unit 1, Sh 5 of 8) 8 9A-37 1]
9.5-06 5 {Unit2, sh 50 8) 8 9A-38 6
June 1996 -32- Ravision 8
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Page or Figuro No. Revision Page or Figure No. Revigion Pago or Figure No. Ravision
9A-39 3 9A-06.b 7 9B.2-1 7
9A-40 0 9A-07 5 9B.2:2 6
9A-41 3 + | 9A-08 0 98.2:3 8
t |9A42 0 9A-99 0 9B.2-4 6
9A-43 1 9A-100 1 9B.2-5 6
9A-43.a 3 9A-101 5 9B.2-6 8
9A-43.b 1 9A-102 2 9B.2-7 8
A-44 0 9A-103 (] 98.2-8 6
9A-45 [ 9A-104 0 9B.2-9 6
9A-48 5 9A-105 0 9B.2-10 8
QA-47 5 9A-106 0 98.2-11 6
OA-48 0 9A-107 0 9B.2-11.a 7 |
9A-49 8 9A-108 0 98.2-11.b , 7 |
9A-50 7 9A-109 0 9B.2-11.¢c 7 |
9A-51 0 9A-110 0 $B.2-11.d 7
9A-52 5 9A-111 0 $B.2-12 6
9A-53 5 PA-112 0 9B.2-13 [
9A-54 5 9A-113 0 9B.2-14 e
9A-55 5 9A-114 0 9B.2-15 6
9A-58 5 9A-115 0 9B.2-16 6
OA-57 0 9A-116 0 9B.2-17 6
9A-58 7 9A-117 0 9B.2-18 6
QA-59 7 9A-118 0 9B.2-19 8
9A-59.a 7 Fig. 9A-1 0 9B.2-20 7
9A-59.b 7 9B.2-21 8
9A-60 0 9B.2.22 7
9A-61 0 9B.2-23 7
9A-62 0 9B Tab - 98.2-24 7
ﬁ 9A-63 0 9B.2-25 e
9A-84 0 Appendix 98B Tile Page s 98.2:28 [
9A-65 8 9B.2:27 6
9A-68 0 9B-1 6 9B.2-28 e
9A-67 8 98-l 6 9B.2-29 6
9A-68 0 9B-il 6 98.2-30 6
DA-69 0 9B-v 6 9B.2:31 6
9A70 0 9B-v 6 9B.2-32 6
9A-71 0 9B-vi 6 . $B.2-33 6
9A-72 0 9B-vil e 98.2-34 6
9A-73 5 9B-viil . 7 9B.2-35 6
9A-74 0 9B-ix 6 9B8.2.38 6
9A-75 0 9B-x 6 9B8.2-37 6
9A-76 0 98-xi 6 9B.2-38 6
OA-77 8 9B-xil 8 9B.2-39 6
9A-78 0 9B-xiil 6 98.2-40 6
9A-79 6 9B-xiv . 6 9B.2-41 6
9A-80 0 9B-xv 6 9B.2-42 8
9A-81 0 9B-xvi 6 98.2-43 8
9A-82 1 98-xvil 6 9B.2-44 8
9A-82.a 1 9B-xvili 6 9B.2-45 6
9A-82b 1 9B-xix 7 9B.2-46 6
9A-83 3 9B.1-1 [ 9B.2-47 6
OA-84 0 9B.1-2 [ 9B.2-48 8
9A-85 0 98.1-3 0 9B.2-49 6
9A-88 0 9B.14 6 9B.2-50 8
QA-87 0 9B.1-5 6 9B.2-51 . 8
9A-88 0 9B.1-6 ‘e 9B.2:52 6
9A-89 0 9B.1-7 6 98.2-53 6
9A-90 8 98.1-8 6 9B.2-54 6
9A-01 0 9B.1-9 8 9B.2-55 6
9A-02 7 9B.1-10 ] 98,258 6
0A-93 7 98.1-11 8 9B.2:57 . 6
9A-04 7 9B.1-12 6 9B.2-58 8
9A-85 7 9B.1-13 6 98.2-59 6
9A-96 7 98.1-14 6 9B.2-60 6
9A-96.a 7 9B.1-15 -8 9B.2-61 6

%
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9B.2-62 [} 9B.2-123 ] 9B8.2-186 ]
9B.2-63 6 98.2-124 6 9B.2-187 6
9B.2-64 6 9B.2-125 -] 9B.2-188 [}
8B.2-65 6 98.2-126 [ 9B.2-189 6
9B.2-66 6 0B8.2-127 ] 0B.2-190 [
9B.2-67 ] 9B.2-128 8 9B.2-191 ]
98.2-68 ] £B.2-129 8 9B.2-192 [}
0B.2-69 8 98.2-130 ] 9B.2-193 6
9B.2-70 ] 9B8.2-131 ] 9B.2-194 6
9B.2-71 [} 98.2-132 8 9B.2-195 ;]
9B.2-72 ] 9B8.2-133 8 9B.2-196 6
98.2-73 ] 98.2-134 ) 98.2-197 ]
9B.2-74 [} 98.2-138 8 98.2-198 [
98.2-75 ] 98.2-138 ] ©8.2-199 7
8B.2-76 6 98.2-137 -] 9B.2-200 -]
9B.2-77 [} 8B8.2-138 8 9B.2-201 7
$B.2-78 6 98.2-139 8 9B.2-202 6
9B.2-79 [} 9B.2-140 [} 98.2-203 ]
98.2-80 [ 9B.2-141 [ 8B.2-204 [
98.2-81 [ 9B.2-142 [

98.2-82 [ 9B.2-143 ] VOLUME XXil Title Page -
9B.2-83 7 98.2-144 []

$B.2-84 7 9B.2-145 6 98.2-205 6
9B.2-84.2 7 9B.2-148 e 9B.2-206 8
9B8.2-:84b 7 ©B8.2-147 [} 9B.2-207 [
9B.2-84.c 7 9B.2-148 6 9B.2-208 ]
9B8.2-84.d 7 9B.2-149 ] 9B.2-209 [
88.2-85 6 98.2-150 ] 98.2-210 6
9B.2-88 6 9B.2-151 6 9B.2-211 6
9B.2-87 [} $B.2-152 [} 0B.2-212 ]
98.2-88 8 9B8.2-153 6 98.2-213 * 4]
9B.2-89 [} 98.2-154 7 9B.2-214 6
9B.2-90 [} 9B.2-154.a 7 9B.2-215 [
9B.2-91 ] 9B.2-154.b 7 9B.2-216 ]
9B.2-92 6 98.2-155 ] 9B.2-217 ]
98.2-93 [ 9B.2-156 ] 9B.2-218 [}
98.2-94 6 9B.2-157 ] 8B.2-219 8
9B.2-95 ] 9B.2-158 ] 9B8.2-220 7
9B8.2-96 6 9B.2-159 (] 9B.2-221 7
9B.2-97 ] 9B.2-160 (] 9B.2-222 6
98.2-98 [} 9B.2-161 [} 9B8.2-223 [
©B.2-99 ] 98.2-162 [ 9B8.2-224 7
98.2-100 ] 9B.2-163 8 9B.2-225 7
88.2-101 ] 98.2-164 7 9B.2-226 [}
98.2-102 6 98.2-165 ] 98.2-227 (]
9B.2-103 [ 9B.2-166 6 9B.2-228 7
98.2-104 8 98.2-167 ] 9B.2-229 7
9B.2-105 [ 98.2-168 6 9B8.2-230 6
9B.2-108 6 9B.2-169 6 98.2-231 7
9B.2-107 -] 9B.2-170 ] 98.2-232 6
9B8.2-108 [} 9B.2-171 -] 98.2-233 -]
9B.2-109 ] 9B.2-172 6 9B.2-234 6
9B.2-110 6 9B.2-173 ] 98.2-236 <]
98.2-111 ] $B.2-174 ] 9B.2-238 6
9B.2-112 6 98.2-175 (] ©8.2-237 -]
9B.2-113 -] 98.2-176 (] 9B.2.238 []
9B.2-114 (] 9B.2-177 (] 98.2-239 (]
9B.2-115 ] 9B.2-178 ] 98.2-240 ]
98.2-116 [} 9B.2-179 6 9B.2-241 6
9B.2-117 ] 98.2-180 (] 9B.2-242 ]
98.2-118 6 §8.2-181 7 9B8.2-243 ]
9B8.2-119 6 9B.2-182 6 9B.2-244 ]
9B.2-120 -] 9B8.2-183 7 9B.2-245 6
9B.2-121 (] 9B.2-184 6 9B.2-248 ]
9B.2-122 ] 98.2-185 [} 9B.2-247 8
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LIST OF EFFECTIVE PAGES (Continued)

. Page or Figure No. Revision Page or Figure No. Ravision Page or Figure No. Rovigion
9B.2-248 6 9B.2-313 6 9B.2-378 6
9B.2:249 8 9B.2-314 6 9B.2-379 , 8

i ] 9B.2-250 6 98.2-315 6 9B.2-380 8
98.2-251 6 9B.2-316 6 $B.2-381 8
§8.2-252 6 9B.2-317 8 9B.2-382 8
9B.2-253 6 9B.2-318 6 9B.2-383 6
9B.2-254 8 9B.2-319 8 9B.2-384 8
9B.2-255 6 9B.2-320 6 9B.2-385 6
9B.2-256 8 9B.2-321 6 98.2-386 6
9B.2-257 e 9B.2-322 8 98.2-387 6
9B.2-258 8 98.2-323 6 $B.2-388 8
9B.2-259 e 9B.2-324 8 98.2-389 8
9B.2-260 8 9B.2-325 8 9B.2:390 6
9B.2-261 6 9B.2-326 6 98.2:391 8

{oB2262 6 9B.2-327 8 98.2-392 6
9B.2:263 6 9B.2-328 6 9B.2-393 6
9B.2-264 6 9B.2-329 8 98.2-394 8
98.2-265 e 9B.2-330 8 98.2-395 6
9B.2-266 6 98B.2-331 6 9B.2:396 8
98.2:267 6 $B.2-332 8 98.2-397 )
9B.2-268 8 9B.2-333 6 98.2-398 6
9B.2-269 6 9B.2-334 6 98.2-399 6
9B.2-270 8 9B.2-335 ) 98.2-400 6
$B.2-271 8 9B.2-336 6 9B.2-401 6
9B.2-272 6 9B.2-337 6 9B.2-402 " 6
9B.2-273 6 9B.2-338 8 98.2-403 6
9B.2-274 6 9B.2-339 6 9B.2-404 6
9B.2:275 6 9B.2-340 6 9B.2-405 _ 6

Q 9B.2:276 6 98.2-341 6 0B.2-408 6
9B.2-277 e 9B.2-342 8 9B.2-407 6
9B.2-278 6 9B.2-343 6 9B.2-408 8
9B.2-279 e 9B.2-344 6 9B.2-409 6
9B.2-280 8 $B.2-345 6 9B.2-410 8
9B.2-281 6 98.2-348 6 9B.2:411 . 6
9B.2-262 8 9B.2-347 6 9B.2-412 8
9B.2:283 6 9B.2-048 6 9B.2-413 6
9B.2-284 8 9B.2-349 6 9B.2-414 6
9B.2-285 8 9B.2-350 6 9B.2-415 6
9B.2-288 8 9B.2-351 8 9B.2-416 8
9B.2-287 6 9B.2-352 6 9B.2-417 6
9B.2-268 6 9B.2-353 6 9B.2-418 8
9B.2-289 8 9B.2-354 6 9B.2-419 7
9B.2-200 8 $B.2-355 6 9B.2-420 7
9B.2-291 6 9B.2-356 8 9B.2-421 6
9B.2-202 8 9B.2-357 6 9B.2-422 6
9B.2-203 6 9B.2-358 6 9B.2-423 6
9B.2-204 6 98.2-359 [ 9B.2-424 6
9B.2-295 6 9B.2-380 8 98,2425 6
9B.2-296 6 $8.2-361 8 9B.2-426 7.
9B.2-207 6 9B.2-362 8 9B.2-427 7
9B.2-298 6 9B.2-363 8 9B.2-428 8
9B.2.289 ) 9B.2-364 8 9B.2-429 s -
9B.2:300 6 9B.2-365 8 ©B.2-430 8
9B.2-301 8 9B.2.366 8 9B.2-431 8
9B.2:302 6 9B.2-367 8 9B.2-432 7
98.2-303 8 9B.2-368 8 9B.2-433 8
9B.2-304 e 9B.2-369 6 98.2-434 7
98.2-305 6 $B.2-370 6 9B.2-434.a 7
9B.2-306 8 9B.2-371 8 98.2-434.b 7
9B.2-307 8 9B.2-372 ) 9B.2-435 8
9B.2:308 8 9B.2:373 6 9B.2-436 8
9B.2-309 6 9B.2-374 8 9B.2-437 8
9B.2-310 6 9B.2-375 8 9B8.2-438 8
98.2-311 8 9B.2-376 6 9B.2-439 6
9B.2-312 6 $B.2-377 8 9B.2-440 6
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LIST OF EFFECTIVE PAGES (Continued)

Page or Figure No. Revision Page or Figure No. Revision Page or Figure No. Revision
0B.2-441 ] 9B.2-508 6 9B.2-571 8
9B.2-442 6 ©B.2-607 - 68 9B.2-672 [}
98.2-443 ] ©B.2-508 [} 98.2-673 8
9B.2-444 [] 98.2-509 6 9B.2-574 6
9B.2-445 8 $B.2-510 [} 9B.2-575 6
9B.2-448 6 9B.2-511 [} 98.2-576 6
98.2-447 (] 9B.2-512 8 9B.2.5877 6
9B.2-448 ] 98.2-513 6 9B.2-578 6’
9B8.2-449 [} 9B.2-514 ] 98.2-579 ]
98.2-450 8 9B8.2-515 ] 9B8.2-580 ]
9B.2-451 6 9B8.2-516" [} 9B8.2-561 6
9B8.2-452 6 9B.2-517 6 9B.2-562 6
9B.2-453 6 9B.2-518 6 9B.2-583 8
9B.2-454 ] 9B8.2-519 6 8B.2-584 ]
9B.2-455 6 9B.2-620 8 9B.2-5685 ]
9B.2456 6 98.2-521 ] 9B.2-568 )
98.2457 ] 9B.2-522 ] 98.2-587 8
9B.2-458 ] 9B.2-523 ] 9B.2-588 )
98.2-459 ] 98.2-524 [} 9B.2-589 [}
9B.2-460 6 9B.2-525 6 9B.2-590 6
9B.2-461 6 9B.2-526 6 08.2-561 ]
9B.2-462 6 9B.2-527 ] 9B.2-692 ]
9B.2483 6 9B.2-528 8 9B.2-593 6
9B.2-464 ] 9B.2-529 6 9B8.2-594 6
98.2-465 6 9B.2-530 8 98.2-595 [}
9B.2-468 ] 98.2-531 '6 9B.2-596 8
9B.2-467 ] 9B.2-532 6 9B.2-597 8
9B8.2-468 6 9B.2-533 -] 9B.2-508 8
9B.2-469 ] 9B.2-534 8 9B8.2-509 8
98.2470 8 $B.2-535 6 $B.2-600 6
9B.2-471 ] 98.2-538 6 98.2-601 8
9B.2-472 8 98.2-537 6 98.2-602 8
9B8.2473 6 9B.2-538 ] §8.2-603 6
9B8.2-474 6 9B.2-5839 6 9B.2-604 ]
9B.2-475 ] 98.2-540 6 98.2-605 6
9B.2-478 [} 9B.2-541 -] 9B.2-608 6
9B8.2-477 [} 9B.2-542 ] 9B.2-607 8.
9B.2478 (] 98.2-543 6 9B.2-608 6
8B.2-470 e 98.2-544 6 9B.2-609 6
98.2-480 -] 9B.2-545 ] 9B.2-610 6
98.2-481 [} 98.2-548 ] 98.2-811 6
9B8.2-482 ] 9B.2-547 6 98.2-612 ]
98.2-483 ] 9B.2-548 6 8B.2-613 6
9B.2-484 6 9B.2-549 -] 9B.2-614 6
9B.2485 6 9B.2-550 6. 98.2-615 [}
9B.2-488 6 ©B.2-551 6 9B.2-616 8
“| 9B.2-487 ] 98.2.652 -] 9B.2-617 (]
$8.2-488 6 9B.2.553 (] 9B.2-618 8
9B.2-489 [} 9B.2-554 6 9B.2-619 6
9B.2-490 ] 9B.2-555 -] 98.2-620 8
9B.2-491 ] 9B.2-556 6 9B.2-621 ]
9B.2-492 8 9B.2.657 6 08.2-622 8
9B8.2-4063 -] 9B.2-558 (] 9B.2-623 6
9B.2-494 -] 9B8.2-559 ] 9B.2-624 ]
9B.2-495 -] 9B.2-560 ] 9B.2-625 (]
9B.2-496 ] 9B.2-561 ] ©B.2-626 6
9B.2-497 [ 0B.2.562 ] 9B.2-627 -]
9B.2498 6 9B8.2-5663 6 9B8.2-628 6
98.2-499 -] 9B.2-5684 [ 9B.2-629 [}
9B.2-500 6 9B.2-565 [ 9B.2-630 [
9B8.2-601 6 9B.2-566 ;] $B.2-631 6
9B.2-502 6 9B.2-567 6 9B8.2-632 6
9B.2-503 6 9B.2-568 6 98.2-633 ]
0B.2-504 6 9B.2-569 8 9B.2-634 6
$B.2-505 6 98.2.570 ] 98.2-635 ]
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Pago or Figure No.

Page or Figure No. Revision Page or Figure No. Ravision Raevigion
98.2-638 ] 9B.2-702 [} 9B.3-22 5
98.2-837 6 9B.2-703 7 98.3-23 7
9B.2-638 [} 9B.2-704 7 9B.3-24 [}
9B.2-639 6 9B.2-705 6 6B.3-25 [
$B.2-640 6 9B.2-708 [} 9B8.3-28 8
9B.2-641 6 9B.2-:707 6 9B.3-27 6
9B.2-642 (-] 98.2-708 6 $B.3-28 7
98.2-643 ] 9B.2-709 7 9B.3-29 ]
9B.2-644 [} 98.2-710 6 9B8.3-30 5
9B.2-645 8 0B.2-711 ] 9B.3-31 []
9B.2-648 [ $B.2-712 ] 98.3-32 7
9B.2-647 ] 9B.2-713 (] 98.3-33 5
9B.2-648 8 9B.2:714 6 9B.3-34 5
98.2-649 8 8B.2-715 6 9B.3-35 5
9B.2-650 -] 9B.2-716 6 9B.3-38 ]
9B.2-651 ] 9B.2.717 6 $B.3-37 7
6B.2-852 [} 9B.2.718 6 $B.3-38 5
9B.2-653 [} 9B.2-719 6 6B.3-39 5
98.2-654 6 9B8.2-720 6 9B.3-40 5
9B.2-655 6 9B.2-721 6 9B.3-41 ]
©B.2-656 6 9B.2-722 6 98.342 6
9B.2-857 6 98.2-723 7 98.3-43 5
6B.2-658 6 9B.2-724 [} 9B.3-44 (]
0B.2-659 6 9B.2-725 6 9B.3-45 [+]
0B.2-660 6 9B.2.726 7 9B.3-48 8
9B.2-661 ) 8B.2-.727 [] 98.3-47 8
9B.2-662 ] 98.2-728 6 98.3-48 8
98.2-683 6 9B.2-729 7 98.3-49 ]
08.2-664 ) 9B.2-730 6 98.3-50. (4]
9B.2-665 6 9B.2-731 ] 98.3-51 5
98.2-668 6 9B.2-.732 7 98.3-52 6
9B.2-667 6 9B.2-733 6 9B.3-53 5
9B.2-668 8 98.2-.734 6 $B.3-54 [+]
9B.2-669 ] 9B.2-735 7 8B.3-65 2
9B.2-670 6 9B.2-736 [} 9B.3-56 1]
9B.2-671 ] 9B.2-737 [ 98.3-57 ]
9B.2-872 6 9B.2-738 7 9B.3-58 6
98.2-673 ] 9B.2-739 [} 98.3-59 5
9B.2-674 6 9B.2-740 7 6B.3-60 5
9B.2-675 6 9B.2-741 (] 98.3-61 0
6B.2-676 6 98.2-742 6 9B.3-62 (]
98.2-677 8 9B.2-743 7 9B.3-63 6
9B.2-678 ] 9B.2-744 8 9B.3-64 2
98.2-679 -] 9B.2-745 [} 9B.3-65 [}
9B8.2-680 8 9B.3-1 0 98.3-66 5
9B.2-681 8 9B.3-2 4 98.3-687 5
9B8.2-682 7 98.3-3 [} 98.3-68 V]
9B8.2-683 7 9B.34 6 9B.3-69 (]
9B.2-685 6 9B.3-5 6

9B.2-666 6 9B.3-6 6 VOLUME XXIIl Title Page -
9B.2-687 6 9B.3-7 6

9B.2-688 (] 9B8.3-8 [+] Fig. 9B-1 /]
9B.2-689 7 9B.3-9 6 Fig. 9B-2 0
98.2-690 7 9B.3-10 6 Fig. 9B-3 1
9B8.2-691 ] 9B.3-11 [ Fig. 98-4 0
8B.2-692 ] 9B.3-12 5 Fig. 9B-5 (4]
98.2-693 -] 9B.3-13 3 Fig. 98-8 [+]
9B.2-694 4] 9B.3-14 5 Fig. 88-7 (0]
9B.2-695 (] 9B.3-16 5 Fig. 98-8 8
98.2-696 ] 9B.3-16 5 Fig. 98-9 8
9B.2-697 6 9B.3-17 5 Fig. 9B-10 8
9B.2-688 7 98.3-18 8 Fig. 9B-11° 8
9B.2-699 ] 9B.3-19 -] Fig. 9B8-12 8
9B.2-700 6 9B.3-20 8 Fig. B-13 8
9B.2-701 7 98.3-21 5 Fig. 9B-13A 8
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Page or Figure No. Revision Page or Figure No. Ravision Page ot Figure No. Revision
Fig. 6B-14 8 10.2-17 0 10.3-21 4
Fig. 9B-15 8 10.2-18 0 10.3-22 4
Fig. 98-16 8 10.2-19 0 10.3-23 0
Fig. 98-17 8 10.2-20 0 10.3-24 0
Fig. ©B8-18 8 10.2-21 0 Fig. 10.3-1
Fig. 9B-19 8 10.2-22 0 (Unit 1, Sh 1 ot 3) 8
Fig. 6B-20 8 10.2-23 0 (Unit2, Sh10of3) 8
Fig. 9B-21 8 10.2-24 0 (Unit 3, Sh 1 of 3) 8
Fig. 98-22 8 10.2-25 3 (Unit 1, Sh 2 of 3) 8
Fig. 9B-23 8 Fig. 10.2-1 (Unit2, Sh20of3) 8
Fig. 9B-24 8 (Unit 1, Sh 1 of 3) 8 (Unit 3, Sh2 ol 3) 8
Fig. 9B-25 8 (Unit 2, Sh 1 ol 3) 8 {(Unit 1, Sh30of J) 7
Fig. 9B8-26 8 (Unit 3, Sh 1 of 3) 2 (Unit 2, Sh 3 of 3) 8
Fig. 98-27 8 (Unit 1, Sh 2 of 3) 7 (Unit 3, Sh 3 of 3) 8
Fig. 98-28 8 (Unit 2, Sh 2 0f 3) 7 Fig. 10.3-2
Fig. 6B-29 8 (Unit 3, 8h 2ot 3) 3 (Unit 1) 8
Fig. 9B-30 8 (Unit 1, Sh 3 of 3) 7 (Unit 2) 5
Fig. 9B-31 8 (Unit2, Sh 3 of 3) 7 (Unit 3) 5
Fig. 98-32 8 (Unit 3, Sh 3 of 3) 7
Fig. 98-33 8 Fig. 10.2-2 Fig. 10.3-3
Fig. B-51 0 (Unit 1, Sh 1 of 5) 7 (Unit 1) 8
{Unit 2, sh 1 of 5) 8 (Unit 2) 8
CHAPTER 10 TAB - (Unit 3, Sh 1 of 5) 7 (Unit 3) 8
(Unit 1, Sh 2 of 5) 7
104 0 (Unit 2, Sh 2 of 5) 7 VOLUME XXV Title Page -
101 3 (Unit3, 8h 20! 5) 7
10-iil 0 (Unit 1, Sh 3 of 5) 8 10.4 Tab -
10-iv 0 (Unit 2, Sh3of §) . 8
10-v 7 (Unit 3, Sh 3 of 5) 7 10.4-1 o
10-vi 0 {Unit 1, Sh 4 of 5) 7 10.4-2 0
(Unit 2, Sh 4 of 5) 8 10.4-3 0
10.1 Tab - (Unit 3, Sh 4 of 5) 7 10.4-4 7
(Unit 1, Sh S of 5) 8 10.4-5 6
10.1-1 0 (Unit 2, Sh § of 5) 8 10.4-6 0
10.1-2 7 (Unit 3, sSh 5 of 5) 8 104-7 7
10.1-3 [+] Fig. 10.2-3 V] 10.4-8 4]
10.1-4 0 Fig. 10.2-4 0 10.4-9 7
10.1-5 o Fig. 10.2-5 0 10.4-10 7
10.1-6 0 10.4-11 7
10.1-7 0 10.3 Tab - 10.4-12 0
10.1-8 o 10.4-13 0
Fig. 10.1-1 10.3-1 0o 10.4-14 0
(Shiof2 7 10.3-2 ] 10.4-15 0
(sh20ol2) 7 10.3-3 0 10.4-16 3
Fig. 10.1-2 0 10.3-4 o 10.4-17 0
Fig. 10.1-3 0 10.3-5 0 10.4.18 0
10.3-6 8 10.4-19 [+]
10.2 Tab - 10.3-7 7 10.4-20 (o]
10.3-8 8 10.4-21 [+]
10.2-1 [+] 10.3-9 8 10.4-22 [+]
10.2-2 o 10.3-10 8 10.4-23 o
10.2-3 ] 10.3-11 7 10.4-24 [+]
10.24 o 10.3-12 8 10.4-25 0
10.2-5 0 10.3-13 0 10.4-26 8
10.2-6 0 10.3-14 (] 10.4-27 8
10.2-7 0 10.3-15 (o} 10.4-28 8
10.2-8 8 10.3-16 0 10.4-28.a - 3
10.2:9 8 10.3-17 0 10.4-28.b 3
10.2-10 o 10.3-18 7 10.4-29 0.
10.2-11 8 10.3-18.a 7 10.4-30 8
10.2-12 0 10.3-18.b 7 10.4-31 8
10.2-13 0 10.3-18.c 7 10.4-32 8
10.2-14 0 10.3-18.d 7 10.4-33 0
10.2-16 o 10.3-19 7 10.4-34 0
10.2-16 0 10.3-20 7 10.4-35 0
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Page or Figure No. Revision Page or Figure No. Revision Pago or Figure No. Revision
10.4-38 [+] (Unit 1, Sh20of 5) 7 11.1-11 0
10.4-37 7 (Unit 2, Sh2 of 5) 7 11,112 0
10.4-38 0 (Unit 3, sh 20l 5) 7 11.1-13 0
10.4-39 0 (Unit 1, Sh 3 of 5) 8 11.1-14 (o]
10.4-40 V] (Unit2, Sh3 0ol 5) 8 11.1-16 [+]
10.4-41 0 (Unit 3, sSh 3 ol 5) . 8 11.1-16 0
10.4-42 7 (Unit 1, Sh 4 of 5) 7 11.1-17 0
10.4-43 0 (Unit 2, Sh 4 of 5) 7 11.1-18 0
10.4-44 0 (Unit 3, sh 4 o 5) 7 11.1-19 0
10.4-45 0 (Unit 1, Sh 5 of 5) 7 11.1-20 ]
10.4-48 8 (Unit 2, sh 5 of 5) 7 11.1-21 0
10.4-47 0 (Unit 3, Sh 5 ot 5) 7 11.1-22 0
10.4-48 [+] Fig. 10.4-10 11.1-23 [+]
10.449 0 (Unit 1) 8 11.1-24 0
10.4-50 [+] (Unit 2) 8 11.1-25 (]
10.4-51 [+] {Unit 3) 8 11.1-26 0
10.4-52 1 Fig. 10.4-11 11.1-27 4
10.4-63 0 (Unit 1) 8 11.1-28 4
10.4-54 ] (Unit 2) 8 11.1-29 0
10.4-55 [+] (Unit 3) 8 Fig. 11.1-1 (4]
10.4-56 0 Fig. 11.1-2 0
10.4-57 (4] 10A Tab -
10.4-58 (4] 11.2 Tab -
10.4-59 0 10A-jii 0
10.4-60 4 10A-1 [+] 11.21 2
10.4-61 0 10A-2 0 11.2-2 8
10.4-62 5 10A-3 0 11.2-2a 3
10.4-63 8 10A4 ] 11.2-2b 3
10.4-64 5 10A-5 V] 11.2-3 ]
Fig. 10.4-1 10A-6 .0 11,24 0
(Unit 1) 7 10A-7 0 11.25 0
(Unit 2) 8 10A-8 0 11.2-6 [+]
{Unit 3) 7 10A-9 [+] 11.2-7 4]
Fig. 10.4-2 10A-10 0 11.2-8 o
(Unit 1) 7 10A-11 o] 11.2-9 [o]
(Unit 2) 7 10A-12 7 11.2-10 0
(Unlt 3) 7 10A-13 7 11,2-11 0
Fig. 10.4-3 ] 10A-14 [+] 11,212 8
Fig. 10.4-4 11.2.13 0
(Unit 1) 8 10B Tab (Doloted) 11,2:14 0
(Unit 2) 8 Appendix 10B Deloted 11.2:15 0
(Unit 3) 8 11,218 ()
Fig. 10.4-5 ;. | VOLUME XXV Title Pago - 112417 0
(Unit 1) 8 * 11,218 0
{(Unit 2) 8 CHAPTER 11 TAB - 11.2-19 0
(Unit 8) 8 11.2-20 0
Fig. 10.4-6 114 4 11.2-21 2
(Unit 1) 8 114 ] 11.2-22 0
(Unit2) 8 110l [ 11.2-23 2
{Unit 3) 8 11-iv 0 11.2-24 0
Fig. 10.4-7 11 [} 11,225 0
(Unit1,Sh1ol2) 8 11-vi ] 11.2-26 [v]
(Unit2, Sh10of2) 8 . 11.2:27 [+]
(Unit 3, 8h 1 0of 2) A : 11.1 Tab - 11.2-28 0
{Unit 1, Sh20f 2) 7 11.2-29 2
(Unit2, Sh20of2) 8 11.1-1 0 11.2-30 [+]
(Unit3,Sh20ot2) 8 11.1-2 [} 11.2-31 5
Fig. 10.4-8 11.1-3 1] 11.2-32 8
{Unit 1) 1 11.14 ] 11.2-33 8
(Unit 2) 1 11.1-5 [} 11.2-33.a 8
(Unit 3) 1 11.1-8 0
Fig. 104-9 11.17 1] Fig. 11.2-1
(Unit 1, Sh 1 of 5) 7 11.1-8 0 (Sh1ot2) 0
(Unit 2, Sh 1 of 5) 7 11.1-9 0 (Sh2of2) 2
(Unit3,Sh 1 of 5) 7 11.1-10 0 Fig. 11.2-2
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(Unit 1, Sh 1 of 3) 8 11.4-19 7 11.5-42 8
(Unit 2, Sh 1 of 9) 8 11.4-20 7 11.5-43 8
(Unit 3, Sh 1 of 3) 8 11.4-21 7 11.5-44 8
(Unit 1, Sh2 of 3) 8 11.4-22 7 11.5-45 8
{Unit 2, Sh 2 of 3) 8 11.4-23 7 11.5-46 7
{Unit 3, Sh 2 of 3) 7 11.4-24 7 11.5-47 7
{Unit 1, Sh 2A of 3) 6 Fig. 11.4-1 7 11.5-48 8
(Unit 2, Sh 2A of 3) 8 Fig. 11.4-2 11.5-49 8
{Unit 3, Sh 2A of 3) 7 (Unit 1, 8h 1 of J) 7 11.5-50 6
(Unit 1, Sh 3 of 3) 8 (Unit2, sh 1 of J) 7 11.5-51 8
(Unit 2, Sh 3 of 3) 8 (Unit 3, 8h 1 0f 3) 7 11.5-52 (-]
{Unit 3, Sh 3 of 3) 8 {Unit 1, Sh 2 of 3) 5 11.5-53 6

(Unit2, Sh20of 3) 5 11.5-54 8

11.3 Tab - (Unit3, 8h20f3) 5 11.5-585 8

(Unit 1, Sh 3 of 3) 3 11.5-55.a 8

11.341 0 (Unit2, Sh3 o 3) 3 11.5-55.b 8

11.3-2 0 (Unit 3, sh 3 of 3) 4 11.5-56 6

11.3-3 0 11.5-57 6

11.34 0o 11.5 Tab - 11.5-58 6

11.3-5 0 Fig. 11.5-1 7

11.3-6 0 11.5-1 6 Fig. 11.5-2 0

11.3-7 1 11.5-2 6 Fig. 11.5-3 0

1138 8 11.5-3 6 Fig. 11.54 7

11.3-9 0 11.54 8 Fig. 11.5-6 7

11.3-10 0 11,58 6

11.3-11 0 11.5-6 6 11A Tab -

11.3-12 [+] 11.57 ]

11.3-13 0 11.5-8 6 Appendix 11A Title Page o

11.3-14 0 11.5-9 7

11.3-15 o 11.5-10 8 1Al 0

11.3-16 7 11.5-11 8 11A-1 3

11,3-17 7 11.5-12 8 11A-2 4

11.3-17.a 7 11,5-13 8 11A-3 ()

11.3-17.b 4 11.5-14 8 11A4 ]

11.3-18 4 11.5-15 8 11A-S (4]

11.3-19 8 11.6-16 8

11.3-20 5 11.5-17 8 CHAPTER 12 TAB -

11.3-21 3 11.5-18 8

11.3-2 7 11.5-19 8 124 0

Fig. 11.3-1 4 11.5-20 8 124 3

Fig. 11.3-2 11.5-20.a 8 12-dil 0
{Unit 1) 7 11.5-20b 8 12-iv 0
(Unit 2) 8 11.5-21 6 12w 3
(Unit 3) 7 11.5-22 6 12-vi o

11.5-23 6 12-vil 0

11.4 Tab - 11.5-24 7 12-viii (]

11.5-25 8

11.4-1 7 11,5-25.a 8 12.1 Tab -

11.4-2 8 11.5-26 6 }

11.4-3 0 11.5-26.a 8 12.1-1 0

11.44 0 11.5-27 7 12.1-2 0

11.4-5 0 11,528 6 12.1-3 7

11.4-6 ) 11.5-29 8 12,14 7

11.4-7 0 11.5-30 6 121§ 0

11.4-8 7 11.6-31 ] 12.1-6 0

11.4-9 7 11.5-32 8 12.1-7 o

11.4-10 7 11.5-33 6 12.1-8 0

11.4-11 0 11,5-34 6 12.1-9 0

11.4-12 7 11.5-35 6 12.1-10 ]

11.4-13 7 11.5-36 8 121-11 (4]

11.4-14 7 11.5-37 6 12.1-12 0

11.4-15 7 11,5-38 6 121413 [

11.4-16 7 11.5-39 6 12.1-14 0

11.4-17 8 11.5-40 6 12.1-15 0

11.4-18 7 11.5-41 8 12.1-16 0
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Page or Figure No. Rovision Page or Figure No. Revision Pago or Figure No. Revision
12.1-17 0 12.3-12 5 Fig. 12.3-45 7
12.1-18 0 12.3-13 0
12.1-19 0 12.3-14 4 12.4 Tab -
12.1-20 0 12.3-15 0
12.1-21 0 12.3-16 0 12.4-1 0
12122 5 12317 0 12.4-2 ()
12.1-23 0 12.3-18 o 12.4-3 0
12.1-24 0 12.3-19 0 1244 0
12.1-25 0 12.3-20 0 124-5 0
12.1-26 0 123-21 0 1246 0
12.1-27 0 123-22 0 12.4-7 0
12.1-28 0 12.3-23 1 124-8 0
12.1-20 0 12.3-23.a 1 124-9 (o}
12.1-30 0 12.3-23b 1 12.4-10 0

12.3-24 1 12.4-11 0
12.2 Tab - 12.3-25 0 12.4-12 0

12.3-26 0 12.4-13 0
12.2-1 4] 12.3-27 ] 12.4-14 V]
122-2 ! 0 12.3-28 2 12.4-15 o
1223 0 12.3-20 1
12.24 1] 12.3-30 4 12,5 Tab -
12.2.5 0 Fig. 12.3-1 7
1228 0 Fig. 12.3-2 2 12.5-1 7
12.2-7 0 Fig. 12.3-3 7 12.5-2 0
12.2-8 0 Fig. 12.34 6 1253 2
12.2-9 0 Fig. 123-5 7 1254 0
12.2-10 0 Fig. 12.3-6 7 1255 8
12.2-11 0 Fig. 123-7 7 12.5-6 8
12212 0 Fig. 123-8 6 12.5-6.a 8
12.2-13 0 Fig. 123-9 7 125-6b 8
12.2-14 0 Fig. 123-10 7 12.5-7 8
12.2-15 ] Fig. 123-11 7 12.5-8 8
12.2-18 o Fig. 12.3-12 7 12.5-9 8
12.2-17 o Fig. 12.3-13 7 125-9.a 6
12.2-18 0 Fig. 12.3-14 6 12.5-9.b 2
12.2-19 4 Fig. 12.3-15 7 12.5-10 2
12.2-19.a 4 Fig. 12.3-16 7 12.5-11 8
12.2-19.b 4 Fig. 12.3-17 7 12.5-12 0
122-20 0 Fig. 12.3-18 6 12.5-13 6
12.2-21 0 Fig. 12.3-19 7 12514 8
122-22 0 Fig. 12.3-20 7 12.5-15 8
12223 0 Fig. 12.3-21 0 12.5-16 0
12.2-24 0 Fig. 123-22 0 12.5-17 0
122-25 0 Fig. 123-23 0 12.5-18 0
12.2-26 o Fig. 12.3-24 0 12.5-19 0
Fig. 122-1 (Sh10f 2) 0 Fig. 12.3-25 7 12.5-20 8
Fig. 122-1 (Sh20f2) 0 Fig. 12.3-26 7 12.5-21 4
Fig. 122-2 0 Fig. 12.3-27 7 12.5-22 ()
Fig. 12.2-3 0 Fig. 12.3-28 6

Fig. 12.3-20 7 12A Tab -
VOLUME XXVI Title Page - Fig. 12.3-30 7

‘ Fig. 12.3-31 7 Appendix 12A Title Page ()

12.3 Tadb - Fig. 12.3-32 6

Fig. 12.3-33 7 12A+ 0
12.3-1 0 Fig. 123-34 7 12A41 0
12.3-2 0 Fig. 12.3-35 6 12A-2 0
12.3-3 0 Fig. 12.3-38 7 12A-3 o
12.3-4 0 Fig. 12.3-37 7 12A4 2
1235 o Fig. 12.3-38 7 12A-5 0
12.3-6 0 Fig. 12.3-39 6 12A-8 o
12.3-7 0 Fig. 12.3-40 7 12A-7 2
12.3-8 1 Fig. 12.3-41 7 12A-8 2
1239 4 Fig. 12.3-42 7 12A-9 0o
12.3-10 4 Fig. 12.3-43 6
12.3-11 0 Fig. 12.3-44 7 12B Tab -
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Page ot Figure No. Revision Pago or Figure No. Revigion Page or Figure No. Ravision
Appendix 128 Title Page o Fig. 13.1-3 7 13A-14 0
Fig. 13.1-4 7 13A-15 0
12B-1 0 Fig. 13.1-56 7 13A-16 0
128-2 0 Fig. 13.1-8 7 13A-17 0
128-3 0 Fig. 13.1-7 7 13A-18 0
12B-4 0 13A-19 2
12B-5 0 13.2 Tab - 13A-20 0
12B-6 0 13A-21 0
128-7 0 13.2-1 3 13A-22 0
12B-8 0 13.2-2 6 13A-23 0
13.2:3 6 13A-24 0
CHAPTER 13 TAB - 13.24 8 13A-25 (]
13.2:6 7 13A-28 0
13- 7 13.2-6 6
13- 3 13.2.7 8 CHAPTER 14 TAB -
136l 5
13dv 5 13.3 Tab - 14+ 0o
14-ii 0
13.1 Tab - 13.3-1 (] 14.iii ]
14-iv 0
13.1-1 7 13.4 Tab -
13.1-2 [ 14,1 Teb -
13.1-3 7 13.4-1 7
13.1-4 5 13.4-2 7 14.1-1 0
13.1-5 5 13.4-3 7
13.1-6 1) 14.2 Tab -
13.1-7 8 13.5 Tab -
13.1-8 8 14.2-1 0
13.1-9 8 13.5-1 7 14.2-2 0
13.1-10 8 13.5-2 0 14.2-3 0
13.1-11 7 13.5-3 0 14.2-4 0
13.1-12 7 13.5-4 0 14.2-5 0
13.1-13 7 13.5-5 0 14.2-6 0
13.1-14 7 13.5-8 8 14,27 0
13.1-16 7 13.5-7 0 14.2-8 0
13.1-16 7 13.5-8 0 14.2-9 o
13.1-17 7 13.5-9 7 14.2-10 0
13.1-18 7 13.5-10 8 14.2-11 0
13.1-19 8 13.5-11 8 14.2-12 (4]
13.1-20 7 135-11.a 8 14.2-13 0
13.1-21 7 14.2-14 o
13.1-22 7 13.6 Tab - 14.2-15 0
13.1-23 8 14.2-16 1]
13.1-24 7 13.6-1 0 14.2-17 0
13.1-25 7 14.2-18 ]
13.1-26 7 13A Tab - 14.2-19 0
13.1-27 7 14.2-.20 0
13.1-28 7 Appendix 13A Titie Page 0 14.2-21 0
13.1-20 7 14.2-22 0
13.1-30 7 13A-iil 0 14.2-23 0
13.1-31 7 13A-v 0 14.2-24 0
13.1-32 7 13Av ] 14.2-25 [+]
13.1-33 7 13A-1 0 14.2-26 0
13.1-34 7 13A-2 0 14.2-27 0
13.1-36 7 13A-3 0 14.2-28 o
13.1-38 7 13A4 0 14,229 0
13.1-97 7 13A-5 o 14.2-30 0
13.1-38 7 13A-6 o 14.2-31 0
13.1-39 (-] 13A7 8 14.2-32 0
13.1-40 6 13A-8 [s) 14.2-33 0
13.1-41 6 13A-9 0 14.2-34 0
13.1-42 8 13A-10 0 Fig. 14.21 0
13.1-43 6 13A-11 0
Fig. 13.1-1 7 13A-12 0 14A Tab -
Fig. 13.1-2 7 13A-13 2
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Page or Figure No. Revision Page or Figure No. Ravision Page or Figure No. Revision
Appendix 14A Title Page (] 14B-28 (] 15-xv 6
14B-29 0 15-xvi 2
14A-i 1] 14B-30 (] 15-xvil 2
14A-v 0 14B-31 (1] 15-xvill 2
14A-1 ] 14B-32 (o] 15-xix 2
14A-2 0 148-33 0 15-xx 3
14A-3 (/] 148-34 (] 15-xd 2
14A-4 4] 14B-35 0 15-xi 2
14A-5 0 14B-36 [+] 15-30dii 2
14A-6 [+] 148-37 [+] 15-xdv 2
14A-7 0 14B-38 0 15-xxv 2
14A-8 (4] 148-39 0 15-xvi 2
14A-9 4 14B-40 o] 15-xxvil 2
14A-10 4 14B-41 ] 15-xxviil 2
14A-11 [+] 14B-42 0 15-xxix 2
14A-12 4 14B-43 0 15-00¢ 2
14A-13 (] 14B-44 0 15-x00xi 2
14A-14 (1] 14B-45 [} 15-y00dil 8
14A-15 (o] 14B-46 [+] 15-xxxiil [}
14A-18 [+] 14B-47 o] 15-00dv 8
14A-17 (] 148-48 ]
14A-18 (o] 14B-49 (] 16.0 Tab -
14A-19 4 14B-50 (]
14A-19.a 4 14B-51 (o] 15.0-1 5
14A-19b 4 14B-52 (1] 16.0-2 2
14A-20 4 14B-583 ] 15.0-3 2
14A-21 [+] 14B-54 ] 15.0-4 2
14A-22 0 14B-85 (] 15.0-5 5
14A-23 0 14B-56 0 15.0-6 5
148-57 [+] 16.0-7 2
148 Tab - 14B-58 ] 15.0-8 2
14B-59 ] 156.0-9 4
Appondix 148 Title Page 0 14B-60 0 15.0-10 5
14B-81 0 15.0-10.a 5
14B-iit [+] 14B-62 0 15.0-10.b 4
14B-iv [s] 148-83 0 15.0-11 8
148-1 0 148-64 [} 15.0-12 8
14B-2 (o] 148-85 [+] 15.0-13 2
14B-3 [+] 14B-66 ] 16.0-14 2
14B4 ] 14B-67 [+] 16.0-15 2
14B-5 V] 14B-68 -] 15.0-16 2
14B-6 o 14B-69 ] 16.0-17 2
148-7 (1] 14B-70 o] 15.0-18 2
14B-8 [+] 14B-71 ] 15.0-19 6
148-9 [} 14B-72 0 15.0-20 2
14B-10 o] 14B-73 (1] 15.0-21 2
14B-11 ] 14B-74 ] 15.0-22 2 *
14B-12 0 14B-75 [+] 15.0-23 2
14B-13 (4] 15.0-24 2
14B-14 [+] CHAPTER 15 TAB - 15.0-25 2
14B-15 [+] 16.0-26 8
14B-16 3 154 2 15.0-27 5
14B-16.a 3 16-H 4 Fig. 15.0-1
14B-186b 3 16-lit 2 (Sh1ol3) 2
14B-17 0 16-iv 5 (Sh2ot3) 2
14B-18 1] 16-v 2 (Sh 3 of 3) 2
14B8-19 0 15-vi 5 Fig. 15.0-2 2
148-20 (o] 15-vii 6
148-21 (] 15-viil ] VOLUME XXVI Title Page -
14B-22 0 16-Ix 4
14B-23 0 15-x 2 15.1 Tab -
14B-24 0 15-x 2
148-25 0 15-xii 2 15.1-1 2
14B-26 1] 15-xii 2 15.1-2 2
148-27 (] 16-xiv 6 16.1-3 4
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Page or Figure No. i m ]

Page or Figure No. Revigion Page or Figute No. Revision Ravision

1
15.14 7 Fig. 15.1.4-1.12 2 Fig. 15.1.5-46 2 E:I
15.1-5 7 Fig. 15.1.41.13 2 Fig., 16.1.5-47 2 |
15.1-6 7 Fig. 15.1.4-1.14 2 Fig. 15.1.5-48 2 t
1517 7 Fig. 15.1.4-1.15 2 Fig. 15.1.5-49 2 )
15.1-8 5 Fig. 15.1.4-2.1 2 Fig. 16.1.5-50 2 )
15.1-9 5 Fig. 156.1.4-2.2 2 Fig. 15.1.5-51 2 i
15.1-10 5 Fig. 15.1.4-2.3 2 Fig. 16.1.5-52 2 ;
15.1-11 4 Fig. 15.1.4-2.4 2 Fig. 15.1.5-53 2 1
15.1-12 4 Fig. 15.1.4-2.5A 2 Fig. 16.1.5-54 2 ;
15.1-13 4 Fig. 15.1.4-2.5B 2 Fig. 16.1.5-65 2 :
15.1-14 5 Fig. 15.1.4-2.6 2 Fig. 15.1.5-56 2 '
15.1-16 5 Fig. 15.1.4-27 2 Fig. 15.1.5-57 2 ]
15.1-18 5 Fig. 15.1.4-2.8 2 Fig. 15.1.5-58 2 ‘
15.1-17 5 Fig. 15.1.4-2.0 2 Fig. 16.1.5-59 2 [
15.1-18 8 Fig. 15.1.4-2.10 2 Fig, 15.1.5-60 2 [
15.1-18.a 4 Fig. 15.1.4-2.11 2 Fig. 16.1.5-61 2 ;
15.1-18b 4 Fig. 15.1.4-2.12 2 Fig. 15.1.5-62 2 :
15.1-19 4 Fig. 15.1.4-2.13 2 Fig. 15.1.5-63 2 |
15.4-10.a 4 Fig. 15.1.4-2.14 2 Fig. 15.1.5-64 2 ‘
15.1-19 4 Fig. 15.1.4-2.15 2 Fig. 15.1.5-65 2
15.1-20 4 Fig. 15.1.5-1 2 Fig. 15.1.5-68 2 )
15.1-21 2 Fig. 15.1.5-2 2 Fig. 15.1.5-67 2 '
15.1-22 2 Fig. 15.1.5-3 2 Fig. 15.1.5-68 2 i
15.1-23 2 Fig. 15.1.5-4 2 Fig. 15.1.5-69 2 ¥
15.1-24 2 Fig. 15.1.5-5 2 Fig. 15.1.5-70 2 ‘
15.1-28 2 Fig. 15.1.5-6 2 Fig. 15.1.5-71 2 I
15.1-26 8 Fig. 15.1.5:7 2 Fig. 16.1.5-72 2 ]
15.1-27 8 Fig. 15.1.5-8 2 |
15.1-28 8 Fig. 16.1.6-9 2 VOLUME XXVIil Title Page - !
15.1-29 2 Fig. 15.1.5-10 2 5
15.1-30 8 Fig. 15.1.5-11 2 15.2 Tab - i
15.1-31 8 Fig. 15.1.5-12 2 1
15.1-32 5 Fig. 15.1.5-13 2 15.2-1 2 {
15.1-33 8 Fig. 15.1.5-14 2 15.2:2 2 |
15.1-34 5 Fig. 15.1.5-15 2 15.23. 2 :
15.1-35 2 Fig. 15.1.5-16 2 15.2-4 4 §
15.1-38 2 Fig. 15.1.5-17 2 16.26 5 '
16.1-37 2 Fig. 15.1,5-18 2 15.2-8 5
15.1-38 2 Fig. 15.1.5-19 2 15.2-7 2
15.1-39 2 Fig. 15.1.5-20 2 15.2-8 2 ;
15,140 2 Fig. 15.1,5-21 2 15.2:9 2 ]
15.1-41 8 Fig. 15.1.6-22 2 15.2-10 5 !
15.1-42 8 Fig. 15.1.5-23 2 15.2-11 2
15.1-43 2 Fig. 16.1.6-24 2 15.2-12 5
15.1-44 8 Fig. 15.1.5-25 2 15.2-13 2
15.1-45 8 Fig. 15.1.5-26 2 15.2-14 2
15.1-48 8 Fig. 15.1.5-27 2 152418 2
15.1-47 8 Fig. 15.1.5-28 2 15.2-16 5
15.1-48 2 Fig. 15.1.5-29 2 15.2-17 2
15.1-49 2 Fig. 15.1.5-30 2 15.2-18 2 ‘
15.1-50 2 Fig. 15.1.6-31 2 15.2-19 2 |
15.1-51 2 Fig. 16.1.5-32 2 15.2:20 5 i
15.1-52 4 Fig. 15.1.5-33 2 15.2-21 2 %
Fig. 15.1.4-1.1 2 Fig. 15.1.5-34 2 152-22 2 |
Fig. 15.1.4-1.2 2 Fig. 15.1.5-35 2 15.2-23 2 §
Fig. 15.1.4-1.3 2 Fig. 15.1.5-38 2 15.2-24 2 '
Fig. 15.1.4-1.4 2 Fig. 15.1.5-37 2 16.2-25 2 i
Fig. 15.1.4-1.5A 2 Fig. 15.1.5-35 2 15.2-26 2 !
Fig. 15.1.4-1.58 2 Fig. 15.1,6-39 2 15.2-27 2 {
Fig. 15.1.4-1.6 2 Fig. 15.1.5-40 2 15.2-28 2 ]
Fig. 16.1.4-1.7 2 Fig. 15.1.5-41 2 15.2:29 2 !
Fig. 15.1.4-1.8 2 Fig. 15.1.5-42 2 15.2-30 2 ¥
Fig. 15.1.4-1.9 2 Fig. 15.1.5-43 2 15.2-31 2 |
Fig. 15.1.4-1.10 2 Fig. 15.1.5-44 2 15.2-32 2 i
Fig. 15.1.4-1.11 2 Fig. 15.1.5-45 2 Fig. 15.2.3-1 ‘i
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Page ot Figure No. Revision Pago ot Figure No. Revigion Page or Figuro No, Revision
(Sh1ol3) 2 15.3-37 8 15.4-19 8
(Sh2ol3) 2 16.3-38 5 16.4-20 8
(sh3ol3) 2 16.3-39 8 16.4-21 2

Fig. 15.2.3-2 2 15.3-39.a 8 16.4-22 2

Fig. 15.2.3-3 2 15.3-39.b 3 15.4-23 8

Fig. 15.234 2 15.3-40 2 15.4-23.a 8

Fig. 15.2.3-6 2 156.3-41 2 15.4-23b 8

Fig. 15.23-8 2 16.3-42 2 16.4-24 2

Fig. 15.2.3-7 2 15.3-43 2 15.4-25 8

Fig. 15.23-8 2 15.3-44 2 16.4-26 2

Fig. 15.2.3-9 2 15.3-45 5 15.4-27 2

Fig. 16.2.3-10 2 15.3-46 5 16.4-28 2

Fig. 156.2.3-11 2 15.3-47 5 16.4-29 2

Fig. 16.2.3-12 2 Fig. 15.3.1-1 16.4-30 2

Fig. 15.2.3-13 2 (Sh 1ot 4) 2 15.4-31 2

Fig. 15.2.3-14 2 (Sh2of4) 2 16.4-32 2

Fig. 15.2.8-1 2 {(Sh 3 of 4) 2 16.4-33 2

Fig. 15.2.8-2 2 (Sh4of4g) 2 16.4-34 2

Fig. 16.2.8-3 2 Fig. 16.3.1-2 2 16.4-35 2

Fig. 16.2.8-4 2 Fig. 15.3.1-3 2 15.4-36 2

Fig. 15.2.8-5 2 Fig. 16.3.1-4 2 16.4-37 8

Fig. 16.2.8-6 2 Fig. 16.3.1-5 2 16.4-38 2

Fig. 15.2.8-7 2 Fig. 16.3.1-8 2 15.4-39 2

Fig. 15.2.8-8 2 Fig. 16.3.1-7 2 15.4-40 8

Fig. 16.3.1-8 2 15.4-41 3

15.3 Tab - Fig. 15.3.1-9 2 16.4-42 2

Fig. 16.3.3-1 15.4-43 2

15.3-1 2 (Sh 1of 4) 2 16.4-44 5

15.3-2 2 (Sh 2 of 4) 2 16.4-45 2

16.3-3 2 (Sh3ofl4) 2 15.4-46 2

1534 2 (Sh 4 of 4) 2 15.4-47 2

15.3-5 5 Fig. 15.3.3-2 2 15.4-48 2

16.3-6 8 Fig. 15.3.3-3 2 15.4-49 2

18.3-7 2 Fig. 16.3.3-4 2 16.4-50 2

15.3-8 2 Fig. 16.3.3-5 2 15.4-51 2

15.9-9 5 Fig. 16.3.3-6 2 15.4-52 5

15.3-10 2 Fig. 15.3.3-7 2 15.4-53 2

15.3-11 3 Fig. 15.3.3-8 2 15.4-54 2

15.3-12 2 Fig. 15.3.3-9 2 15.4-55 2

16.3-13 3 Fig. 15.3.3-10 2 16.4-56 2

15.3-13.a 3 15.4-57 2

15.3-13b 3 15.4 Tab - 15.4-58 2

16.3-14 2 16.4-59 2

16.3-15 2 15.4-1 8 15.4-60 2

16.3-16 2 15.4-2 2 15.4-61 2

16.3-17 2 15.4-3 2 15.4-62 2

15.3-18 2 15.4-4 8 156.4-63 2

15.3-19 5 15.4-4.a 8 Fig. 15.4.1-1 2

16.3-20 8 15.4-4.b 8 Fig. 15.4.1-2 2

15.3-21 5 15.4-5 2 Fig. 15.4.1-3 2

15.3-22 5 15.4-6 8 Fig. 15.4.1-4 2

15.3-23 8 15.4-7 2 Fig. 15.4.1-5 2

15.3-24 2 15.4-8 5 Fig. 15.4.2-1

15.3-25 2 16.4-9 2 (Sh 1 of 4). 2

15.3-26 5 15.4-10 2 (Sh2ot4) 2

15.3-27 2 15.4-11 2 (Sh 3 of 4) t2

15.3-28 5 15.4-12 8 {(Sh 4 of 4) 2

15.3-29 5 15.4-12.a 8 Fig. 15.4.2-:2 2

15.3-30 o2 15.4-12b 8 Fig. 15.4.2.3 2

15.3-31 2 15.4-13 5 Fig. 15.4.24 2

15.3-32 2 15.4-14 2 Fig. 16.4.2-5 2

15.3-33 2 15.4-15 2 Fig. 15.4.2-6 2

15.3-34 5 15.4-16 2 Fig. 16.4.2-7 2

16.3-35 5 15.4-17 5 Fig. 15.4.2-8 2

15.3-36 2 15.4-18 .8 Fig. 15.4.2-9 2
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Fig. 15.4.2-10 2 15.6-4 2 15.6-63 [
Fig. 15.4.2-11 2 15.6-5 2 15.6-64 ]
Fig. 15.4.2-12 2 15.6-6 2 15.6-85 [}
Fig. 15.4.7-1 2 15.6-7 2 15.6-66 8
Fig. 15.4.6-1 15.6-8 5 15.6-67 6
(Sh 1 of 6) 2 15.6-9 2 15.6-68 6
(Sh 2 of 6) 2 15.6-10 2 15.6-69 6
(Sh3of 6) 2 15.6-11 2 15.6-70 ]
(Sh40t8) 2 15.6-12 2 16.6-71 6
(Sh 6 ot 6) 2 15.6-13 2 15.6-72 6
(Sh 6 of 6) 2 15.6-14 5 16.6-73 (]
Fig. 15.4.6-2 2 15.6-15 5 15.6-74 ]
Fig. 15.4.6-3 2 15.6-16 6 Fig. 15.6.2-1
Fig. 15.4.64 2 15.6-16.a 8 (sh 1 of 3) 2
Fig. 15.4.8-5 2 15.6-16.b ] (Sh2ot3) 2
Fig. 15.4.8-8 2 15.6-17 2 (Sh30of3J) 2
Fig. 15.4.8-7 2 15.6-18 5 Fig. 15.6.2-2 2
Fig. 15.4.6-8 2 15.6-18.a 5 Fig. 15.6.2-3 2
Fig. 15.4.8-9 2 15.6-18.b 5 Fig. 15.6.24 2 ,
Fig. 15.4.8-10 2 15.6-19 5 Fig. 15.6.2-5 2
Fig. 16.4.8-11 2 15.6-20 2 Fig. 15.6.2-6 2
Fig. 15.4.6-12 2 15.6-21 2 Fig. 156.6.2-7 2
Fig. 15.4.8-13 2 15.6-2 2 Fig. 15.6.2-8 ]
16.6-23 2 Fig. 15.6.2-9 2
VOLUME XXX Title Page - 15.6-24 ] Fig. 15.6.2-10 2
16.6-25 2 Fig. 15.6.2-11 2
15.5 Teb - 16.6-26 2 Fig. 15.6.2-12 2
15.6-27 2 Fig. 15.6.2-13 2
15.5-1 2 15.6-28 2 Fig. 15.6,2-14 2
16.5-2 2 15.6-29 2 Fig. 15.6.3-1
15.5-3 2 15.6-30 2 (Sh 1 of 4) 2
15.54 2 15.6-31 5 (Sh2of4) 2
1655 2 15.6-32 2 (Sh 3 of 4) 2
16.5-8 5 15.6-33 2 (Sh 4 of 4) 2
16.5-7 2 15.6-34 2 Fig. 15.6.3-2 2
15.5-8 2 16.6-35 2 Fig. 15.6.3-3 2
15.5-9 2 16.6-36 2 Fig. 15.6.3-4 2
15.5-10 2 15.6-37 2 Fig. 15.6.3-5 2
15.5-11 2 15.6-38 2 Fig. 15.6.3-6 2
15.5-12 5 15.6-39 8 Fig. 15.6.3-7 2
15.5-13 2 15.6-39.a 4 Fig. 15.6.3-8 2
15.5-14 2 16.6-39.b 4 Fig. 15.6.3-9 2
16.5-16 5 15.6-40 2 Fig. 15.6.3-10 2
15.5-16 2 16.6-41 2 Fig. 15.6.3-11 2
Fig. 15.5.2-1 15.6-42 2 Fig. 15.6.3-12 2
(Sh1of4) 2 15.6-43 2 Fig. 15.6.3-13 2
{Sh2ot4) 2 15.6-44 2 Fig. 15.6.3-14 2
(Sh 3 of 4) 2 15.6-45 2 Fig. 15.6.3-15 2
(Sh 4 of 4) 2 15.6-48 3 Fig. 15.6.3-16 2
Fig. 15.5.2-2 2 15.6-47 2 Fig. 15.6.3-17 2
Fig. 15.5.2-3 2 15.6-48 8 Fig. 15.6.3-18
Fig. 15.5.24 ~ 2 16.6-49 ] (Sh 1 0of2) 2
Fig. 16.5.2-5 2 15.6-50 ] (Sh2ol2) 2
Fig. 15.5.2-6 2 15.6-51 ] Fig. 15.6.3-19
Fig. 16.5.2-7 2 15.6-52 ] (Sh1of2) 2
Fig. 15.5.2-8 2 15.6-53 6 (Sh2ot2) 2
Fig. 15.5.2-9 2 15.6-54 ] Fig. 15.6.3-20
Fig. 15.5.2-10 2 15.6-55 [} (Sh1of2) 2
Fig. 15.5.2-11 2 15.6-56 ] (Sh20of2)
15.6-57 6 Fig. 15.6.3-21
15.6 Tab - 15.6-58 (] (Sh1of2) 2
’ 15.6-59 6 (sh20ol2) 2
15.6-1 2 15.6-60 6 Fig. 15.6.3-22
15.6-2 8 15.6-61 6 (Sh10of2) 2-
15.6-3 2 15.6-62 6 (Sh20of2) 2
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. Page or Figure No, Ravision Page or Figure No. Revision Page or Figure No. Revision

Fig. 15.6.3-23 (Sh 103 ] 15A-15 0
(Sh1ol2) 2 (Sh 2 of 3) 6 15A-16 0
(Sh2ot2) 2 (Sh3of3) ] 16A-17 0

Fig. 15.6.3-24 Fig. 15.6.3-43 15A-18 0

. (Sh1of2) 2 (Sh1ot2) 6 15A-19 0
(Sh2ol2) 2 (Sh2of2) 6 15A-20 0

Fig. 16.6.3-25 Fig. 15.6.3-44 15A-21 (o]
(sh10ot2) 2 (Sh1of2) 6 15A-22 0
(Sh2ot2) 2 (Sh2ot2) ] "] 15A-23 » 0

Fig. 16.6.3-26 Fig. 15.6.3-45 [} 15A-24 0
(Sh1of2 2 Fig. 15.6.3-48 15A-25 (o}
{Sh2of2) 2 (Sh1ot2 6 15A-26 0

Fig. 15.6.3-27 (Sh2ot2) 6 15A-27 0
(Sh10f2 2 Fig. 15.6.3-47 15A-28 0
(Sh2of2) 2 (Shi1of2) 6 15A-29 0

Fig. 15.6.3-28 (Sh20ot2) [} 15A-30 0
(Sh1of2) 2 15A-31 (¢]
{Sh20ol2) 2 VOLUME XXX Title Page - 15A-32 1]

Fig. 15.6.3-29 15A-33 0
(shtof2 2 15.7 Tab - 15A-34 0
(Sh2ol2) . 2 .} 15A-35 (o]

Fig. 15.6.3-30 15.7-1 2 15A-36 0
(Sh10of2) 2 16.7-2 2 15A-37 0
(Sh2of 2 2 16.7-3 2 15A-38 0

Fig. 156.6.3-31 15.7-4 2 15A-39 . 0
(Sh1of2) 2 15.7-5 2 15A-40 0
{Sh20of2) 2 16.7-8 2 15A-41 [+]

Fig. 15.6.3-32 15.7-7 2 15A-42 0
(Sh1of3) 6 15.7-8 2 15A-43 (]
{Sh2ol3) 6 15.7-9 5 15A-44 ]
{(Sh30ofJ) 6 16.7-10 8 15A-45 ]

Fig. 16.6.3-33 15.7-11 2 15A-46 o
(Sh 1 0f 3) ] 156.7-12 2 15A-47 ]
(Sh20f3) (] 15.7-13 2 15A-48 ]
{Sh3o0ol3) ] 15.7-14 2 15A-49 0

Fig. 15.6.3-34 Fig. 15.7.1-1 2 15A-50 (]
(Sh1of3 6 Fig. 156.7.3-1 2 15A-51 (o]
{Sh20f3) 6 Fig. 15.7.4-1 2 Fig. 15A-1 0
{Sh30f3) 6 Fig. 15.7.4-2 2 Fig. 15A-2

Fig. 15.6.3-35 (Sht1ol2) 0
(Sh 10t 3) 6 15A Tab - (Sh 2 of 2) 0
(Sh 2 of 3) 8 Fig. 15A-3
{Sh3ol3) 6 Appendix 15A Title Page [ (Sh1ol2) 0

Fig. 15.6.3-36 (Sh2ot2) 0
(Sh 1 of2) 6 15A-ii 0 Fig. 15A-4
(Sh20of2) 6 15Aiv 0 Sh1ol2 0

Fig. 15.6.3-37 15Av 0 (Sh20f2) 0
(Sh1ot2) 8 16A-vi 0 Fig. 15A-5
(sh20of2) 6 15A-vil 0 (Sh10of2) o .

Fig. 15.6.3-38 16A-1 (] (Sh2of2) o]
(Sh1ol3) 6 15A-2 0 Fig. 15A-6
(Sh20of 3) 6 15A-3 (] (Sh 10of2) 0
{Sh 3 of 3) 6 15A4 0 (Sh20ot2) 0

Fig. 15.6.3-39 15A-5 0 Fig. 15A-7
(Sh10ot3) 6 15A-6 (] (Sh10t2 (]
(Sh20ol3) 6 15A-7 4 (Sh20f2) 0
(Sh30f3) -] 15A-8 1] Fig. 15A-8 .

Fig. 15.6.3-40 15A-9 0 (Sh10of2) 0
(Sh1ot3) [} 15A-10 (] (Sh2of2) 0
(Sh20of3) 6 15A-11 4 Fig. 15A-9
(Sh30f3) 6 15A-11.a 4 Sh1of2) 0

Fig. 15.6.3-41 15A-11.b 4 (Sh20ot2) 0
(Sh10of2) [} 15A-12 4 Fig. 15A-10
(sh20of 2) 6 15A-13 ] (Sh1of2) 0

Fig. 15.6.3-42 ' 15A-14 [+] (Sh2ot2) 0
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Page or Figure No. Revision Page or Figure No. Ravision Page or Figure No. Revision
Fig. 15A-11 15D Tab - Fig. 15E-8 2
(Sh1ot2) 0 Fig. 15E-9 2
(Sh2ol 2) ] Apperxiix 18D Title Page 2 Fig. 15E-10 2
Fig. 15A-12 Fig. 16E-11 2
(Sh10f2) 0 15D+l 2 Fig. 15E-12 2
(Ssh20l2) o] 18D-lv 2 Fig. 15E-13 2
Fig. 15A-13 18D-1 2 Fig. 16E-14 2
(Sh1of2) o] 160-2 2 Fig. 16E-15 2
(Sh2ot2) 0 15D-3 2 Fig. 15E-16 2
Fig. 15A-14 15D-4 2 Fig. 15E-17 2
(Sh1of2) 0 15D-5 2 Fig. 15E-18 2
(Sh2ot2) o] 15D-6 2 Fig. 15E-19 2
Fig. 15A-15 150-7 2 Fig. 15E-20 2
{Sh1ol2) 0 15D-8 2 Fig. 15E-21 2
(sh2of2) 0 Fig. 1501 2 Fig. 15E-22 2
. Fig. 15E-23 2
158 Tab - 15E Tab - Fig. 15E-24 2
Fig. 15E-25 2
Appendix 188 Title Page ] Appendix 15E Title Page 2 Fig. 15E-26 2
Fig. 16E-27 2
168t [o] 1SE-iil 2 Fig. 15E-28 2
15B-tv ] 15E-iv 2 Fig. 15E-29 2
15B-v 0 15E-v 2 Fig. 16E-30 2
15B-1 1] 15E-vi 2 Fig. 15E-31 2
158-2 [+] 15E-vil 2 Fig. 15E-32 2
158-3 (o] 15E-1 2 Fig. 15E-33 2
1584 0 158E-2 2 Fig. 15E-34 2
16B-8 . [+] 1§E-3 2 Fig. 15E-35 2
1586 [+] 15E4 2 Fig. 15E-368 2
1587 (4] 15E-5 2 Fig. 15€-37 2
158-8 0 15E-6 2 Fig. 15E-38 2
15B-9 0 15E-7 2 Fig. 15E-39 2
16B8-10 [+] 16E-8 2 Fig. 15E-40 2
15B-11 ] 15E-9 2
158-12 0 15€-10 2 VOLUME X0XI Title Page -
18B-13 0 15E-11 2
168-14 (1] 15E-12 2 CHAPTER 16 TAB -
15B-1§ (4] 15E-13 2
15B-18 [+] 15E-14 2 16-i (o]
1§B-17 (4] 1SE-15 5
158-18 0 15E-16 5 16.0 Tab -
Fig. 15B-1 [\] 15E-16.a 5
Fig. 158-2 0 15E-18b 5 16.0-1 0
Fig. 158-3 0 15€-17 5
18E-18 5 CHAPTER 17 TAB -
15C Tab - 15E-19 2
’ 15E-20 2 17 3
Appendix 15C Title Page 0 18E-21 2 17-il 0
15E-22 2 174t 6
15CHii 2 15E-23 2 17-lv 7
16C-1 2 15E-24 2 17-v 7
15C-2 2 15E-25 2 17V 8
15C-3 2 15E-26 2
15C-4 5 15E-27 [
15C-5 2 15E-28 5
15C-6 2 15E-29 5
18C-7 2 15E-30 5 17.1 Tab -
15C-8 5 15€-31 2
15C-9 2 Fig. 15E-1 2 17.1-1 4
15C-10 5 Fig. 16E-2 2 17.1-2 4
15C-11 2 Fig. 15E-3 2
15C-12 2 Fig. 15E-4 2 17.1A Tab -
15C-13 2 Fig. 1SE-S 2
15C-14 2 Fig. 15E-8 2 17.1A1 0
16C-15 2 Fig. 15E-7 2 17.1A2 0
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Page or Figure No. Revision Page or Figure No. Revision Page or Figure No. Revision
17.1A-3 (4] 17.18-8 (] Fig. 17.18-8 (]
17.1A4 (] 17.18-9 ] Fig. 17.1B-9 (o]
17.1A5 0 17.18-10 0 Fig. 17.1B-10 0
17.1A-6 0 17.18-11 V]
17.1A7 3 17.1B-12 [+] 17.1C Tab -
17.1A-8 (] 17.1B-13 0
17.1A-0 0 17.1B-14 0 17.1C-1 [+]
17.1A-10 0 17.18-16 0
17.1A-11 [+] 17.18-16 4] 17.2 Tab -
17.1A-12 [+] 17.18-17 (]
17.1A-13 ] 17.18-18 0 17.2-1 7
17.1A-14 (] 17.18-19 ] 17.2-2 7
17.1A-15 [+] 17.18-20 ] 17.2-3 7
17.1A-16 (o] 17.1B-21 V] 17.24 7
17.1A-17 0 17.1B8-22 [v] 17.2-5 7
17.1A-18 0 17.18-23 ] 17.2-6 7
17.1A-19 3 17.1B-24 0 17.2.7 7
17.1A-20 [+] 17.1B-25 0 17.2-8 7
17.1A-21 (4] 17.18-26 [+] 17.2-9 7
17.1A-22 [+] 17.18-27 [+] 17.2-10 7
17.1A-23 0 17.1B-28 3 17.2-11% 8
17.1A-24 0 17.18-29 0 17.2-12 7
17.1A-25 0 17.18-30 0 17.2-13 7
17.1A-26 ] 17.18-31/32 [+] 17.2-14 7
17.1A-27 ] 17.18-33 [+] 17.2-15 7
17.1A-28 [+] 17.1B-34 ] 17.2-16 7
17.1A-29 0 17.1B-35 0 17.2-17 7
17.1A-30 0 17.1B-38 [+] 17.2-18 8
17.1A-31 V] 17.18-37 )] 17.2-19 8
17.1A-32 0 17.1B-38 [+] 17.2-20 8
17.1A-33 0 17.1B-39 (o] 17.2-21 8
17.1A-34 V] 17.1B-40 0 17.2.22 8
17.1A-35 ] 17.1B-41 0 17.2-23 8
17.1A-38 0 17.1B-42 0 17.2-24 7
17.1A-37 0 17.1B-43 V] 17.2-25 7
17.1A-38 V] 17.1B-44 ] '117.2-26 8
17.1A-39 [+] 17.1B8-45 0 17.2-27 7
17.1A-40 0 17.18-48 0 17.2-28 7
17.1A-41 (V] 17.18-47 0 17.2-29 7
17.1A42 (4] 17.18-48 ] 17.2-30 7
17.1A-43 o] 17.1B-49 [v] 17.2-31 7
17.1A-44 0 17.18-50 (4] 17.2-32 7
17.1A-45 v] 17.1B-51 v] 17.2-33 7
17.1A-46 0 17.1B-52 (/] 17.2-34 7
17.1A47 0 17.18-83 V] 17.2-35 7
17.1A48 3 17.18-54 ] 17.2-38 7
17.1A-49 (] 17.1B-55 0 17.2-37 7
17.1A-50 0 17.18-56 ] 17.2-38 7
17.1A-51 0 17.18-57 (] 17.2-38.a 7
17.1A-52 (4] 17.1B8-58 [+] 17.2-38b 7
17.1A-83 V] 17.1B-59 [+] 17.2-39 7
17.1A-54 0 17.1B-60 1] 17.2-40 7
17.1A-55 [s] 17.18-61 0 17.241 7
17.1A-56 . 0 17.18-62 (] 17.2-42 7
Fig. 17.1A-1 1] 17.18-63 1] 17.2-43 7
17.18-64 (] 17.2-44 7
17.1B Teb - 17.1B-65 ] 17.2-45 7
17.1B-68 [+] 17.2-48 7
17.1B-1 [+] Fig. 17.18-1 ] 17.2-47 7
17.18-2 0 Fig. 17.1B-2 0 17.2-48 7
17.1B-3 [+] Fig. 17.18-3 [¢] 17.2-49 7
17.168-4 0 Fig. 17.1B4 0 17.2-50 7
17.18-5 4] Fig. 17.1B8-5 0 17.2-51 7
17.18-6 0 Fig. 17.18-6 0 17.2-52 7
17.18-7 0 Fig. 17.18-7 (] 17.2.53 7
Ravision 8

June 1996




PVNGS UPDATED FSAR

LIST OF EFFECTIVE PAGES (Continued)

Page or Figure No. Revision Page or Figure No. Revision Page or Figure No. Revision
17.2-54 7 17.2C-5 8 17.2G-1 6
17.2-585 7 17.2C-8 7 17.2G-2 6
17.2.56 7 17.2C-7 8 17.2G-3 7
17.2-.57 7 17.2C-8 6
17.2-.58 7 17.2C-9 6 17A Tab -
17.2-59 7 17.2C-10 6
17.2-60 7 17.2C-11 6 178 Tab -
17.2-61 7 17.2C-12 6
17.2-62 7 17.2C-13 6 CHAPTER 18 TAB -
17.263 7
17.2-84 8 17.2D0 Tab - 18-A 0
17.2-65 7 18- 3
17.2-68 7 17.20-1 6 18-l 0
17.2-67 7 17.2D-2 6 18-iil 0
17.2-68 7 17.2D-3 6 18-tv 0
17.2-69 7 17.20-4 6 18v o
17.2-70 7 18-vi 0
17.2.71 7 17.2E Tab - 18-vil 3
17.2-72 7
17.2-73 8 17.2E-1 7 18.1.A Tab -
17.2-74 8 17.2E-2 7
17.2-76 7 18.1A-1 5
17.2:76 8 17.2F Tab - 18.LA-2 8
17.2-77 8 18.1.A-3 7
17.2.78 8 17.2F-1 6 18.1L.A-4 0
12.2-79 8 17.2F-2 [} 18.LA-5 4
17.2-79.a 8 17.2F-3 7 18.1LA-8 0
17.2-79.b 8 17.2F-4 6 18.LA7 0
17.2-80 7 17.2F-5 6 18.L.A-8 0
17.2-61 8 17.2F-8 7 18.1LA-9 o
17.2-81.a 8 17.2F-7 6 18.LA-10 o
17.2-81.b 8 17.2F-8 7 18.LA-11 0
17.2-82 7 17.2F-9 7 18.1A-12 0
17.2-83 8 17.2F-10 8
17.2-84 7 17.2F-11 7 18.1.B Tab -
17.2-85 7 17.2F-12 7
17.2-88 7 17.2F-13 7 18.1.8-1 [
17.2-87 7 17.2F-14 8 18.1.8-2 5
17.2-88 7 17.2F-15 7
17.2-89 7 17.2F-18 7 18.1.C Tab -
17.2-90 8 17.2F-17 7
17.2-91 7 17.2F-18 7 18.1.C-1 0
17.2:92 7 17.2F-19 6 18.1.C-2 0
17.2:93 7 17.2F-20 6 18.1.C-3 o
17.2.94 7 17.2F-21 7 18.1.C4 0
17.2-95 7 17.2F-22 7 18.1.C-5 7
17.2-96 7 17.2F-23 6 18.1.C-8 4
17.2-97 7 17.2F-24 6 18.1.C-7 7
17.2-98 7 17.2F-25 7 18.1.C-8 0
17.2F-26 7 18.1.C-9 7
17.2A Tab - 17.2F-27 6 18.1.C-10 8
17.2F-28 7 18.1.C-11 2
17.2A+1 6 17.2F-29 7 18..C-12 0
17.2F-30 (] 18..C-13 (/]
17.2B Tab - 17.2F-31 6 18..C-14 0
17.2F-32 7 18.1.C-15 0
17.28-1 7 17.2F-33 7
17.2B-2 7 17.2F-34 6
17.2F-35 7
17.2C Tab - 17.2F-38 7 18.1.D Tab -
17.2F-37 -]
17.2C1 (] 17.2F-38 7 18..D-1 0
17.2C-2 7 18..D-2 0
17.2C-3 8 17.2G Tab - 18.1.D-3 0
17.2C4 6 18.1.D-4 0
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18..0-5 0 18.ILE-16 ~ 7 18.1ILA-10 0
18.1.0-8 0 18.L.E-17 7 18.1LA-11 0
18..0-7 ] 18.1LE-18 0 18.111LA-12 0
18..D-8 8 18.ILE-19 6 18.1ILA-13 o
18.1.D-9 8 18.ILE-20 ] 18.1ILA-14 0
18.1.D-9.a 8 18.1ILA-15 0
18.ILF Tab - 18.lILA-18 0
18.1.G Tab - , 18.)ILA-17 5
18.1L.F-1 0 18.lLA-18 8
18.1.G-1 0 18.ILF-2 7 18.IILA-19 0
18.1.G6-2 3 18.ILF-3 7 Fig. 18.1ILA-1 6
18.IL.F-4 7 Fig. 18.lILA-2 8
18.I..B Tab - 18.Il.F-5 8 Fig. 18.lILA-3 5
18.IL.F-8 8 Fig. 18.lILA4 7
18.11.8-1 0 18.1L.F-7 5
18.1.B-2 0 18.Il.F-8 0 18.11.D Tab -
18.1.B-3 0 18.I.F-9 0
16.1.8-4 o 18.ILF-10 0 18.111.D-1 o
18.1.8-5 0 18.11.F-11 0 18.111.D-2 0
18.1.B-6 2 18.1.F-12 0 18.1I.D-3 5
18.1.B-7 0 18.1L.F-13 0 18.111.0-4 0
18.1.B-8 2 18.ILF-14 0 18.IL.D-5 0
18..B-8.a 2 18.1L.F-15 0 18.11.0-6 0
18.1.8-8.b 2 18.I.F-16 0 18.1.0-7 0
18.1.8-9 0 18.I.F-17 0 18.11.0-8 0
18.1.B-10 0 18.I.F-18 0 18.1I.D-9 0
18.1.B-11 0 18.IL.F-19 0 18.1I.0-10 0
18.1.B-12 0 18.1l.F-20 [ 18.111.0-11 0
18.ILB-13 (4] 18.L.F-21 0 16.11.D-12 o]
18.1.B-14 0 18.IL.F-22 0 18.I.D-13 8
18.11.B-15 0 18.IL.F-23 0 18.1.D-14 7
18.11.B-18 0 18.IL.F-24 0 18.111.D-15 7
18.1.8-17 0 18.IL.F-25 0 18.411.D-18 5
18.1.B-18 (] 18.ILF-26 [+] 18.1.D-17 ]
18.1.B-19 6 18.1l.F-27 o
18.1.B-20 8 18.1L.F-28 ]
18.1..B-21 5
18.1.B-22 0 18.1.G Tab -
18.1.B-23 0
18.11.8B-24 (] 18..G-1 0
Fig. 18.)1.B-1 2 18.11.G-2 0 18A Tab -
18,1L.D Tab - 18.11.K Tab - Appendix 18A Title Page 0
18.1.0-1 4 18.1LK-1 0 18A-il 0
18.1.D-2 [} 18.11.K-2 0 18A-1 0
18.1.D-3 0 18.1.K-3 0
18.1L.K-4 0
18.IL.E Tab - 18.1LK-5 o
18.1.K-6 0
18.IL.E-1 (0] 18.ILK-7 [+]
18.1L.E-2 8 18.1LK-8 0
18.ILE-3 o 18.1L.K-9 0
18.ILE4 0 ,
18.ILE-5 0 18.1ILA Tab -
18.1.E-6 0
18.IL.E-7 0 18.1ILA-1 8
18.ILE-8 0 18.1ILA-2 6
18.ILE-9 o 18.1L.A-3 0
18.ILE-10 ] 18.lILA-4 8
18.ILE-11 0 18.111.A-S 0
18.1L.E-12 3 18.1LA-8 o
18.1LE-13 0 18.11LA-7 0
18.IL.E-14 (] 18.11LA-8 (1]
18.1L.E-15 0 18.1ILA-9 0
June 1996 -51- Revision 8




.
|
|
.
i
"‘L i
¢
|
‘Ib
4

\
|
i
v !
1
'
!
i
»
"
|
"
i
|
1
|
'
|
v M - L
B * » 7 |




5.2.5

5.3
5.3.1
5.3.2
5.3.3
5.3.4
5.4
5.4.1
5.4.2
5.4.3
5.4.4
5.4.5
5.4.6
5.4.7
5.4.8
5.4.9
5.4.10
5.4.11

.5.4.12

5.4.13
5.4.14

APPENDIX 5A

REACTOR COOLANT PRESSURE BOUNDARY LEAKAGE

PVNGS UPDATED FSAR

CONTENTS (cont)

DETECTION SYSTEMS

REACTOR VESSEL
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INTRODUCTION

energy generated by PVNGS and compatible with the transmission
systems of the participants. '

PVNGS, as established by the ANPP Participation Agreement, is
neither a corporate entity, partnership, nor joint venture;
but rather it is a jointly owned facility, consisting of all
equipment, structures, nuclear fuel, and other property and
rights that are or may be used or useful in the operation and
maintenance of the facility, but excluding the high voltage
switchyard and all transmission facilities connected thereto.
Each joint owner has the sole and exclusive right to a
percentage equal to its ownership interest of the generating
capability of each of the PVNGS units. Accordingly, no sales
of power and energy will be made by PVNGS or by APS as agent
for other participants in PVNGS. Instead, all sales of power
and energy from any PVNGS generating unit will be made by the
various joint owners, individually, to their respective
customers and to third parties separately from and independent
of the ANPP Participation Agreement.

l1.1.1 TYPE OF LICENSE REQUESTED

The application is for a Class 103 license for each of the
PVNGS Units 1, 2, and 3.

l.1.2 PROPOSED STATION LOCATION

PUNGS is located on a site situated in Section 34 and portions
of Sections 26, 27, 28, 33, and 35 in Township One North,
Range Six West of the Gila and Salt River Base and Meridian,
and Section 3 and portions of Sections 2, 4, 9, and 10 in
Township One South, Range Six West of the Gila and Salt River
Base and Meridian, Maricopa County, Arizona.

This location is approximately 34 miles west of the nearest
boundary of the city of Phoenix, Arizona. The closest popula-
tion center of more than 25,000 residents is Sun City, which
is approximately 34 miles east-northeast of the PVNGS site.

March 1992 1.1-3 Revision 4
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1.1.3 CONTAINMENT TYPE

The containment for each unit is a single containment system

consisting of a steel-lined, prestressed concrete, cylindrical
structure, with a hemispherical dome. The containment struc- }
tures are designed by Bechtel Power Corporation (Bechtel).

1.1.4 THERMAL POWER LEVELS AND ELECTRICAL OUTPUT

The rated core thermal power level at which each NSSS will be

operated is 3800 MWt plus 17 MWt net of heat from nonreactor

sources, primarily pump heat, for a total of 3817 MWt for each

unit. i

The turbine-generator electrical output for 3817 MWt is 1304 |

MWe at 3.5 inches Hg abs backpressure. The nominal net output t

of each unit is 1270 MWe. ‘
|

1.1.5 SCHEDULED COMPLETION AND COMMERCIAL OPERATION DATES

)

The scheduled completion or fuel loading dates and the
scheduled commercial operation dates for PVNGS Units 1, 2, and

3 are as follows:

PVNGS Commercial (a) .
Unit Operating License Date Operation Date g
1 Licensed :
December 31, 1984 January 28, 1986
2 Licensed September 19, 1986

December 9, 1885

3 Licensed January 8, 1988
March 25, 1987

-

a. ANPP terminology is firm power operation date in lieu of
commercial operation date.

March 1992 1.1-4 Revision 4
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GENERAL PLANT DESCRIPTION
1.2.7 POWER CONVERSION SYSTEM
1.2.7.1 Turbine—-Generator

The turbine-generator is an 1800 r/min, tandem compound,
six~-flow, 43-inch last-stage bucket reheat unit with an
electrohydraulic control system.

The rated NSSS power level is 3800 MWt, plus 17 MWt net heat
from nonréactor sources, for a total of 3817 MWt per unit. The
corresponding turbine-generator gross output is 1304 MWe at

3.5 inches Hg abs backpressure. The nominal net output of
PVNGS is 1270 MWe per unit.

The generator is a direct-driven, three-phase, 60 Hz, 24,000V,
1800 r/min; conductor cooled synchronous generator rated at
approximately 1559 MVA at 0.90 power factor and 75 psig
hydrogen pressure.

1.2.7.2 Main Steam Supply Systen

The main steam supply system provides steam from the steam
generators for the turbine-generator, the feedwater pump tur-
bines, the turbine gland sealing system, condensate and feed-
water heating, and main turbine reheat steam as required.

1.2.7.3 Main_ Condenser

Steam from the low-pressure turbine is exhausted directly
downward into the condenser shells through exhaust openings in
the bottom of the turbine casings and is condensed. The
condenser is a multisection, multipressure condenser, each
section serving one double-flow, low-pressure turbine section.
The condenser also serves as a heat sink for the turbine bypass
systen.
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GENERAL PLANT DESCRIPTION

1.2.7.3.1 Condenser Air Removal System (CARS)

The condenser air removal system removes air and noncondensable
gases from the main condenser and exhausts them to the

71 atmosphere via the plant vent. The CARS consists of four
two-stage mechanical vacuum pumps. Three vacuum pumps are used
during startup and normal operation. One additional vacuum

pump serves as backup to the three pumps in operation.

1.2.7.4 Circulating Water System

The circulating water system provides the main condenser with a
continuous supply of cooling water to remove the heat rejected
from the turbine thermal cycle. The circulating water system
consists of three circular mechanical draft cooling towers and |
four vertical, motor-driven pumps. The circulating water pumps
circulate the cooling water from the cooling tower basins
through the main condenser and then back to the cooling

towers. Makeup water to compensate for drift, blowdown, and ‘

evaporative losses is supplied from the makeup water reservoir.

|
| 1.2.7.5 Condensate and Feedwater System \
|
|

Three condensate pumps take the deaerated condensate from the

hotwells of the main condenser and deliver it through the |
low-pressure feedwater heaters to two feedwater pumps. Drains
from moisture separators and reheaters, and the high-pressure
feedwater heaters, are pumped into the suction stream of the
feedwater pumps by two heater drain pumps, and the drains from
low-pressure heaters are cascaded back to the main condenser. :
The feedwater pumps discharge the total feedwater flow through

the high-pressure feedwater heaters to the steam generators.

March 1995 1.2-6 Revision 7
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1.2.10.3.3.3 Ultimate Heat Sink. One ultimate heat sink is
provided for each generating unit. The ultimate heat sink
consists of two Seismic Category I essential spray ponds. The
ultimate heat sink is utilized for normal and emergency
shutdown in conjunction with the ESPS and the ECWS. The
ultimate heat sink has a storage capacity that enables the
associated ESPS trains to operate continuously for 26 days |8
without any makeup water supply. However, normal makeup to
replace evaporative loss from the ultimate heat sink is pro-
vided from the domestic water system. An alternate source of
water is the makeup water reservoir. Refer to subsection 9.2.5
for a detailed description of the ultimate heat sink.

1.2.10.3.3.4 Plant Cooling Water System. During normal

operation, the plant cooling water system (PCWSS is utilized to
remove heat from the NCWS and the turbine cooling water system
(TCWS) .

The PCWS rejects heat to the circulating water system. Redun-
dant heat exchangers and pumps are provided. The PCWS is
described in detail in subsection 9.2.10.

1.2.,10.3.3.5 Turbine Cooling Water Sygtem. The TCWS is a

nonsafety-related cooling system that provides treated
demineralized cooling water to components in the turbine plant
and acts as an intermediate system between turbine plant
components and the PCWS. A detailed description of the TCWS is
provided in subsection 9.2.8.

1.2.10.3.3.6 Spent Fuel Pool Cooling and Cleanup System. The

spent fuel pool cooling system provides forced cooling of the
pool water as required under normal and emergency (loss of
offsite power) operating conditions. During normal operation,
the fuel pool heat exchangers are supplied with coolihg water
by the NCWS. In the event of loss of offsite power, cooling

June 1996 1.2-13 Revigion 8
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water is available from the ECWS. The fuel pool and the fuel
pool cooling system are Seismic Category I systems. The shut-
down cooling system described in CESSAR Section 1.2.10.1 can
also be used to provide fuel pool cooling.

The purification loop is used to maintain the purity and
clarity of water in the fuel transfer canal, the spent fuel
pool, and refueling pool. The loop has a filter and
demineralizer for purifying the water.

These systems are described in detail in subsection 9.1.3.

1.2.10.3.3.7 Evaporation Pondg. Evaporation ponds will be
added incrementally as the units are brought on line. They are
earth embankments, lined with an artificial liner to limit
seepage. The ponds will store and evaporate cooling tower
blowdown water and wastewater. Pond No. 1 is lined with
hyplon on the side slopes and rubberized asphalt on the

bottom. Pond No. 2 is lined with an 80 mil HOPE liner on both
the side slopes and bottom.

1.2.10.3.4 Plant Fire Protection System

The fire protection water system provides water to any plant
area where fire protection may be required. Units 1, 2, and 3
share a common fire protection water system. Water is taken
from its two fire protection/well water storage tanks. The
system consists of one electric-driven pump, two diesel engine
driven pumps, one jockey pump, and the associated piping,
valves, hydrants, and hose stations.

Chemical, carbon dioxide, and Halon 1301 firefighting systems
also are provided in addition to the water fire protection
system.

Necessary instrumentation and controls are provided for proper
operation of the fire protection system. The fire protection
gystem is described in subsection 9.5.1.

(1)
March 1991 1.2-14 Revision 3
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1.2.10.3.3.3 Ultimate Heat Sink. One ultimate heat sink is

provided for each generating unit. The ultimate heat sink
consists of two Seismic Category I essential spray ponds. The
ultimate heat sink is utilized for normal and emergency
shutdown in conjunction with the ESPS and the ECWS. The
ultimate heat sink has a storage capacity that enables the
associated ESPS trains to operate continuously for 26 days
without any makeup water supply. However, normal makeup to
replace evaporative loss from the ultimate heat sink is pro-
vided from the domestic water systém or makeup water reservoir
(Units 2 and 3 only). Refer to subsection 9.2.5 for a
detailed description of the ultimate heat sink.

1.2.10.3.3.4 Plant Cooling Water System. During normal

operation, the plant cooling water system (PCWS) is utilized to
remove heat from the NCWS and the turbine cooling water system
(TCWS) .

The PCWS rejects heat to the circulating water system. Redun-
dant heat exchangers and pumps are provided. The PCWS is
described in detail in subsection 9.2.10.

1.2.10.3.3.5 Turbine Cooling Water System. The TCWS is a
nonsafety-related cooling system that provides treated
demineralized cdoling water to components in the turbine plant
and acts as an intermediate system between turbine plant’
components and the PCWS. A detailed description of the TCWS is
provided in subsection 9.2.8. | '

1.2.10.3.3.6 Spent Fuel Pool qulinq and Cleanup Svstem. The

spenﬁ fuel pool cooling system provides forced cooling of the
pool water as required under normal and emergency (loss of
offsite power) operating conditions. During normal operation,
the fuel pool heat exchangers are supplied with cooling water
by the NCWS. 1In the event of loss of offsite power, cooling

December 1997 1.2-13 Revision 9
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water is available from the ECWS. The fuel pool and the fuel
pool cooling system are Seismic Category I systems. The shut-
down cooling system described in CESSAR Section 1.2.10.1 can
also be used to provide fuel pool cooling.

The purification loop is used to maintain the purity and
clarity of water in the fuel transfer canal, the spent fuel
pool, and refueling pool. The loop has a filter and
demineralizer for purifying the water.

These systems are described.in detail in subsection 9.1.3.

1.2.10.3.3.7 Evaporation Ponds. Evaporation ponds were added
incrementally as the units wexre brought on line. They are
earth embankments, lined with an artificial liner to limit
seepage. The ponds store and evaporate cooling tower blowdown
water and wastewater. Pond No. 1 has a primary liner system of
80 mil HDPE and a secondary system of hypalon on the side
slopes and rubberized asphalt on the bottom. Pond No. 2 is
lined with an 80 mil HDPE liner on both the side slopes and

bottom.

1.2.10.3.4 Plant Fire Protection System

The fire protection water system provides water to any plant
area where fire protection may be required. Units 1, 2, and 3
share a common fire protection water system. Water is taken
from its two fire water/well water reserxrve tanks. The system
consists of one electric-driven pump, two diesel engine driven
pumps, one jockey pump, and the associated piping, valves,
hydrants, and hose stations.

Chemical, carbon dioxide, and Halon 1301 firefighting systems
also are provided in addition to the water fire protection
system.

Necessary instrumentation and controls are provided for proper
operation of the fire protection system. The fire protection
system is described in subsection 9.5.1.

Decembexr 1997 1.2-14 Revision 9
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+1.2.10.3.6 Lighting System
The three lighting systems provided are described as follows:
A. Normal Lighting

The normal lighting system provides illumination for
the entire plant. The lighting load is distributed
between two non-Class 1E lighting transformers.

B. Essential Lighting

The essential lighting system is connected to ESF
buses. In general, the essential lighting system is
designed to provide sufficient illumination to allow
safe personnel access/egress throughout the plant in
the event of a loss of normal lighting. It is also
designed to provide sufficient illumination for the
local manual operation of safe shutdown equipment in
the event of fire. It provides 100% lighting in the
control room area and remote shutdown room.

C. Emergency Lighting

The emergency lighting system is provided in areas
used during shutdown or emergency. These areas
include the control room, the local control stations
required to shut down and maintain the plant in a hot
shutdown condition from outside the control room, and
the emergency exit routes. All emergency lighting is
served by either self-contained battery units or
battery backed UPS systems.

The lighting systems are described in detail in
subsection 9.5.3.

1.2.10.3.7 Demineralized Water System

The demineralized water system furnishes demineralized watér
to each unit. Water from the reverse osmosisqsubsystem of the
domestic water system is used to supply the demineralizgd ﬂ
water makeup system. The demineralizers consist of three

March 1993 1.2-15 Revision 5
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mixed bed demineralize units. Any two demineralize beds
operate in series to form a makeup train. A condensate tank,
a demineralized water tank, and a reactor makeup tank are used
at each unit to maintain the required demineralized water ‘
storage. The system is described in subsection 9.2.3.

1.2.10.3.8 Domestic Water System

The domestic water system provides necessary potable water to
each unit for the consumptive use of plant personnel and water
for other general plant uses. Well water is filtered, processed,
and chlorinated prior to distribution throughout the plant.

The domestic water system is described in subsection 9.2.4. i

1.2.10.3.9 Alternate AC Power System

The station blackout gas turbine generation system is available to
provide ac power to station loads that have been identified as ,
important to the mitigation of a station blackout in any one unit i
of PVNGS. Two redundant 100 percent capacity turbine generators ;
are available for providing power to one of the safety related

4.16kV busses in each unit. The system is described in section .
8.3.1.1.10

1.2.11 RADIOACTIVE WASTE MANAGEMENT SYSTEMS E
The radioactive waste management system is designed to safely

control potentially radioactive liquid, gaseous, and solid

wastes. The system includes three principal subsystems:

° Liquid radwaste system (LRS)
[ Gaseous radwaste system (GRS)
® Solid radwaste system (SRS)

The LRS is designed so that during normal operation there is no

offgsite release of radioactive liquids of plant origin from the M
plant site. The design of all radwaste systems ensures that all }
radioactive releases are as low as is reasonably achievable (ALARA).

1.2.11.1 Ligquid Radwaste System

The LRS recovers radioactive or chemical liquid wastes for
solidification. The system can accommodate liquid wastes '
generated at maximum anticipated rates, including demineralizer

resin chemical regenerants from the condensate demineralizers, and

can segregate waste on the basis of total dissolved solids (TDS) .
for optimal economic treatment. @

June 1996 1.2-16 Revision 8
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1.3 COMPARISON TABLES
1.3.1 COMPARISONS WITH SIMILAR FACILITY DESIGNS

Tables 1.3-1 and 1.3-2 present a summary of the
characteristics of the Palo Verde Nuclear Generating Station
for Unit 1 Cycle 1 (the reference cycle for the three PVNGS
units). Table 1.3-1 presents similar reactor core and coolant
system data for Pilgrim Station Unit 2 and San Onofre Units 2
and 3. Table 1.3-2 presents similar containment systen,
engineered safety features, .and electrical components data for
Farley Units 1 and 2, Calvert Cliffs 1 and 2, and San Onofre
Units 2 and 3.

The Pilgrim Station Unit 2 and San Onofre Units 2 and 3
designs were selected for comparison in table 1.3-1 because of
the basic similarity of the reactor core and coolant systems.
In addition, San Onofre was selected for comparison because
this reactor is nearing completion of its operating license
application review with the NRC.

1.3.2 COMPARISON OF FINAL AND PRELIMINARY INFORMATION

Table 1.3-3 contains a discussion of significant changes that
have been made in plant design since submittal of the PVNGS 1,
2, and 3 PSAR and amendments 1 through 20.

March 1995 ‘ 1.3-1 Revision 7
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Table 1.3-1

REACTOR CORE AND COOLANT SYSTEM PARAMETERS (Sheet 1 of 9)

Reference | Pilgrim Station San Onofre
Item Palo Verde Section Unit 2 Units 2 and 3
Hydraulic and Thermal Design Parameters
Rated core heat output, MWt 3800 3,456 3,390
Rated core heat output, Btu/h 12,970 x 10% | 4. 11,800 x 10% 11,570 x 10%
Heat generated in fuel, % 97.5 96.5 97.5
System pressure, nominal, psia 2250 2,250 2,250
System pressure, minimum steady state, psia 2200 . 2,200 2,200
Hot channel factors,
Heat flux, Fq 2.35 2.35 2.35
Enthalpy rise, Fy {(outlet enthalpy = 699) 1.56 1.55 1.55
DNB ratio at nominal conditions 1.79 (CE-1) . 2.26 (W-3) 2.07 (CE-1)
Coolant flow
Total flowrate, lb/h 164.0 x 10% | s. 148 x 10° 148 x 10%
Effective flowrate for heat transfer, lb/h | 157.4 x 10° 142.8 x 10° 142.8 x 10°
Effective flow area for heat transfer, £t 60.9 54.8 54.7
Average velocity along fuel rods, ft/s 16.4 16.5 16.3
Average mass velocity, lb/h-ft? 2.58 x 10% . 2.60 x 10° 2.61 x 108 9
Coolant temperatures, °F E
Nominal inlet 568 4.4 557.5 553. &
Design inlet 564.5 4.4 560.5 556 3
Average rise in vessel 56 4.4 58.3 58 2
Average rise in core 59 4.4 60.3 60 g
Average in core 594 4.4 588 583 E
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COMPARISON OF PLANT CHARACTERISTICS (Sheet 5 of 5)

‘ ‘

Table 1.3-2

Iten

Palo Verde (FSAR)

San Onofre
tUnits 2 and 3 (FSAR)

Calvert Clitfs

References by
Sections

Radicactive Waste

fﬁnagenent g!lt
cont.

Radwaste solidification
systen (cont)

On site storage:

High level .
soliditication

Low level soliaifi-
cation baling
station

Shipping containers
used

42-80 £t> druns
or 294-55 gal drunms

50-55 gal drums

55-gal drums and
80 ft° drums

20-50 £¢3 aruns

25-55 gal drums

55 gal] druns and
50 £t° druns

Farley .
Units ) and 2 (FSAR) Units 1 and 2 (FSAR)

17555 gal druns

400-55 gal drums

55 gal druns

13

SATEYL NOSIVYIWOD

[

¥vsd 4aivadn SoONAd

'
%

[l




Table 1.3-3

SIGNIFICANT DESIGN CHANGES

9T~€° T

filters

System
Described
in FSAR
Items Section Reason for Change

Containment spray 6.1 The containment spray solution was changed from
sodium hydroxide (NaOH) to hydrazine to provide for
improved iodine removal, better pH control, and
elimination of alkali attack on containment
equipment.

Condensate storage 3.8 Changed from steel tank with concrete missile

tank barrier to concrete, Seismic Category I structure
with stainless steel liner.

Refueling water tank 3.8 Changed from steel tank with concrete missile
barrier to concrete, Seismic Category I structure
with stainless steel liner.

Atmospheric dump 9.3.6 Changed to safety grade controls.

valves

Hydrogen purge 6.2.5 The hydrogen purge system is a backup nonsafety-

related system to the safety-related redundant
hydrogen recombiners. The filters provided in this
system are not required in order to meet the dose
criteria of 10CFR100. For this reason, the hydro-
gen purge filters will not be tested in accordance
with Regulatory Guide 1.52.

STTIVEL NOSIHVAWOO
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HABITABILITY SYSTEMS

There is no specific design capacity limit on the
number of personnel permitted in the control room under
normal operation.

Safety Evaluation Four

Food, water, medical supplies (including a potassium
iodide drug supply). and sanitary facilities are
provided for a minimum occupancy of six persons for
7 days. Storage locations provided ensure that the
above supplies will not be contaminated as a result of

postulated accidents.

The supply of food and water is sufficient for a pro-
longed occupancy since outside supplies can be pro-
vided within the 7-day interval.

Refer to subsection 18.I1II1.D.3.4 for TMI-related
information pertaining to "Control Room Habitability
Requirements".

Safety Evaluation Five

The control room air purification system and shielding
designs are based on the most limiting design basis
assumptions contained in NRC Regulatory Guide 1.4.

Automatic transfer of the control room normal ventila-
tion system to the essential system is accomplished
upon receipt of a high radiation signal from the
outside air intake duct detectors, receipt of LOP
signal, receipt of a safety injection actuation
signal, or receipt of a fuel building high radiation
signal from the ESF actuation system. Transfer to the
essential system also may be manually initiated from
the control room. Refer to section 7.3 for a

discussion of the actuation logic.
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materials is compatible with the normal and accident
environments postulated in the control room and the fuel
building.

Accident environments (i.e., extreme temperature or radiation)
that could potentially produce radiolytic or pyrolytic
decomposition of filter materials are not applicable to the
control room or fuel building. Thus, filter system decomposi-
tion products will not be present.

6.5.2 CONTAINMENT SPRAY SYSTEMS

Except as specifically modified in this section, the design
bases, system design, design evaluation, tests and
inspections, instrumentation requirements, and materials of
the containment spray system and the iodine removal system are
presented in Appendices 6A and 6B of CESSAR.

6.5.2.1 Design Bases

Credit for the iodine removal capability is discussed in
paragraph 6.5.2.3. This credit, due to system performance, is
used to meet the requirements of 10CFR100 for the design basis
accidents ﬁresented in chapter 15.

6.5.2.2 System Design (for Fission Product Removal)

The spray header arrangement is shown in figures 6.5-1 through
6.5_3.

Regions within the containment can be shielded from direct
spray by flooring, missile shielding, and equipment. The
PVNGS containment design limits these unsprayed regions to
approximately 6% of the containment volume. Most of the
containment volume receives direct spray coverage from the
primary spray headers (located above the operating floor),
although some of the containment volume receives direct spray
coverage from auxiliary heéders (located below the 120-foot

6.5-7
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and 140-foot levels under concrete slabs on the eastern end of
the refueling pool). These volumes that are sprayed by the
auxiliary headers receive the same spray flowrate per unit
volume of gas space (gallons per minute per cubic foot) as the
volumes which are sprayed by the primary spray headers.
Detailed plans and sections of the containment which
illustrate the unsprayed regions are given in figures 6.5-4
through 6.5-9. Table 6.5-2 lists the unsprayed regions by
volume above elevation 100 feet. Except for the steam
generator compartment, areas below elevation 100 feet are not
sprayed. The gross containment volume above elevation

100 feet is 2.72 x 10° cubic feet. Therefore, the sprayed
containment volume above elevation 100 feet is 2.45 x 10° cubic
feet. The sprayed volume below elevation 100 feet of the
steam generator compartment is 2.05 x 10* cubic feet. Thus,
the total containment sprayed volume is 2.47 x 10% cubic feet.
As the containment net free volume is 2.62 x 10° cubic feet,
only 6% of the net free volume is unsprayed.

Manually-operated valves are provided for filling, draining,
and testing of the iodine removal system as described in
CESSAR Appendix 6B, Section 3.2:4.2, except that valves IR-128
and 148 have been replaced by valves IR-985 and 984.

6.5.2.3 Design Evaluation

"Refer to CESSAR Appendix 6B. Additionally, the elemental

iodine removal constant (spray A) for the sprayed region is
22.9 hl,

A reduction of the iodine concentration occurs in the
unsprayed regions as well as the sprayed regions due to
several mechanisms. These include iodine plateout on the wet
surfaces within the unsprayed regions(1l) (2), diffusion, and a
general bulk mass transfer between regions due to such factors
as break location, natural convection, and steam condensation
by containment spray.

March 1991 Revision 3
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Only the bulk mass transfer between the sprayed and unsprayed
regions due to steam condensation is used in the evaluation of
the reduction of iodine concentration within the unsprayed
region. For a containment with the majority of the mass and
energy releases occurring below the operating level and the

March 1991 6.5-8.a Revision 3
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appendix 6A, Question 6A.11). It also uses 80 Spraco 17651308
(3 gallons per minute) nozzles in each train of the auxiliary
spray headers.

6.5.2ﬂ4 Tests and Inspection

Preoperational testing is performed on the system in
accordance with the test description in section 14.2.
Periodic testing is performed in accordance with the
requirements of Section 3/4.6.2 of the Technical
Specifications.

6.5.2.5 Ingtrumentation Requirements

The iodine removal system is provided with instrumentation and
controls to allow the operator to monitor the status of the
system. All instrumentation, with the exception of pressure
instrumentation, receives emergency onsite power from
separate, redundant, and train-aligned power supplies.

Level indication is provided locally and in the control room
to monitor spray chemical storage tank (SCST) availability. A
low-low level signal will stop the spray chemical addition
pumps (SCAPs) and will close the SCST isolation valves. Level
switches are also provided to close the IRS isolation valves
at the low-low SCST level setpoint.

Flow indication in the control room is provided to monitor
system operation and to facilitate periodic inservice testing.

Redundant pressure indication is provided on the SCST to
assure that the integrity of the nitrogen overpressure is
maintained. Pressure indication is provided downstream of the
SCAPs to facilitate periodic inservice testing.

June 1996 6.5-11 Revision 8
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Refer also to CESSAR Appendix 6B.

6.5.2.6 Materials

The materials used in the IRS are compatible with reactor
coolant and a nuclear environment by the following means:

A, The specifications restrict metals contacted by reactor
coolant to austenitic stainless steel, type 304, or an
acceptable alternative material.

B. A list of materials used in the component assembly gas
has been reviewed and approved prior to release for
manufacture.

C. None of the materials used are subject to decomposition
by the radiation or thermal environment. The
specifications require that the materials withstand the
equipment design temperature and the total integrated
radiation dose. 0

Refer to section 6.2 for a description of the material of the
containment spray system and their compatibility with the
containment sump solution. Refer also to CESSAR Appendix 6B.

6.5.2.7 CESSAR Interface Requirements
A, CONTAINMENT SPRAY SYSTEM

The following interface criteria are repeated from Section |
7.0 of CESSAR Appendix 6A.

(a)7.0 INTERFACE REOQOUIREMENTS
(rA)7.1 POWER

(A)7.1.1 The containment spray system pumps,
valves, and instrumentation shall be
capable of being powered from the plant
turbine generator (onsite power source), »

6.5-12
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room to assist in assessing post-LOCA
conditions. The type of instrument,
parameter measured, instrument range and
accuracy are listed in Sections 6.1 and
6.2.

OPERATIONAL AND CONTROLS

Refer to Section 7.1.

INSPECTION AND TESTING l4

Inspection and testing requirements for
the CSS are contained in Section 8.0 and
in CESSAR Section 16. Prior to initial
plant startup, CSS flow tests which comply
with Section 9.0 shall be performed. An

adequate supply of water and the necessary

test connections at the containment sump
and containment spray header piping
penetrations shall be provided.

CHEMISTRY AND SAMPLING

The CSS shall be designed for the
following fluid conditions:

Basic Fluid Water

with: H3BO3 3.5 w/o
N,H, 50 to 100 ppm

phosphate controlled pH of 10 max.

SAMPLING

The sampling system shall provide a
means of obtaining remote liquid

6.5-17 Revision 4
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samples from the CSS for chemical and
radiochemical laboratory analysis.

The sample lines in contact with the
reactor coolant shall be austenitic
stainless steel or equivalent, such that
the material is compatible with the fluid
chenistry.

The fluid velocity in the sample lines
should be selected to obtain represen-
tative samples. The purge flowrate should
be high enough to remove crud from lines.

Sample taps should be located on vertical
runs of pipe whenever possible. Where
this cannot be done, it is permissible to
take samples from the top of horizontal
pipe runs.

MATERIALS

CSS piping and fittings shall be Seismic
Category I.

Design and fabrication of the CSS piping
and fittings shall conform to ASME Boiler
and Pressure Vessel Code (B&PV) Section
III, Class 2 as identified on CESSAR
Section 6.3.1.

Pipes and all parts in contact with the
system fluid shall be of austenitic
stainless steel. The stainless steel
shall be type 316, type 304, or CE
approved alternate. Selection of the
type of stainless steel shall be on the
basis of compatibility with design
pressure and temperature considerations

6.5-18 Revision 7
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reactions, fluid reaction forces) result-
ing from failure of equipment or piping
inside or outside the containment.

Where required, bellows shall be provided
between piping and the containment wall to
prevent excessive forces on the piping.

Each CS pump bypass flow line shall be
capable of passing 150 gpm with its CS
pump operating at design operating
conditions.

The design of the CSS piping and spray
headers shall consider the effects of
water hamper. Fill and drain connections
together with associated valves and
instrumentation shall be provided if
filling of the riser piping inside the
containment is required to preclude the
effects of water hammer.

The maximum spray header elevation above
the RWT outlet nozzles shall not exceed
185 feet.

The resistance of the RWT return lines
shall be established so as to permit
periodic testing of each spray pump at
conditions as near to design (see Table 1)
as practicable. For preoperational
testing, provisions should be made to
provide full flow. For this test, the RWT
return line or an alternate may be used.

All CSS ASME, Section,III components shall
be arranged to provide adequate clearances
to permit inservice inspection. The
design of the arrangement should conform

6.5-23 Revision 7
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to the guidelines of Section XI of the
ASME Code. Manually-operated valves ﬁhich
cgntain reactor coolant or other
potentially radioactive liquids during
normal plant operations, shall be provided
with hand wheel extensions and shielding,
to allow periodic actuation as per ASME
Section XI, Subsection IWV. CSS
components which contain reactor coolant
or other potentially radioactive liquids
during normal plant operations, and which
require access for periodic pressure tests
and nondestructive examination (ASME
Section XI, Subséction IWC), shall be
flushed with RWT water prior to testing.
The containment spray pumps shall be
capable of providing the driving head for
flushing. The discharge shall be
collected and processed by the shutdown
purification portion of the chemical and
volume control system.

Access to system components not designed -
to ASME, Section III should be provided
for periodic visual inspection for leak-
age, structural distress and corrosion.

Protection shall be provided from
internally generated flooding that could
prevent performance of safety-related
functions.

RADIOLOGICAL WASTE COLLECTION

Containment spray system leakage to the
safeguards room will normally drain to the
room sump. Provisions shall be

6.5-24 Revision 7
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Cooling water flow shall be established
to the shutdown cooling heat exchanger
prior to or simultaneously with the start
of recirculation.

The dboling water temperature to the
inlet of the heat exchangers shall be
within the limits of 65-120F during

a LOCA.

‘FIRE PROTECTION

A fire protection system shall be pro-
vided to protect the containment spray
system consistent with the requiréments

of GDC 3, and shall include, as a minimum,
the following features:

a. Facilities for fire detection and
alarming.

b. Facilities or methods to minimizé
the probability of fire and its
associated effects.

c. Facilities for fire extinguishment.

d. Methods of fire prevention such as
use of fire resistant and noncombus-
tible materials whenever practical,
and minimizing exposure of combust-
‘ible materials to fire hazards.

e. Assurance that fire protection sys-
tems do not adversely affect the
functional and structural integrity
of safety-related structures, sys-
tems, and components.

f. Care should be exercised to ensure
fire protection systems are

6.5-27
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designed to assure that their
rupture or inadvertent operation
does not significantly impair the
capability of safety-related struc-
tures, systems, and components.

ENVIRONMENTAL

See Section 7.7 for environmental
interfaces.

MECHANICAL INTERACTION

CSS components shall be properly sup-
ported such that pipe stresses and sup-
port reactions are within allowable

limits, as defined in CESSAR Section 3.9.2.
C-E provides the applicant with the loads
at the support/structure interface loca-
tions for components that C-E supplies,

under normal, upset, emergency, faulted,
and test conditions.

CSS piping and fittings shall be
Seismic Category 1I.

IODINE REMOVAL SYSTEM

The following interface criteria are repeated from
Section 7.0 of CESSAR Appendix 6B.

(B)7.0 INTERFACE REQUIREMENTS

(B)7.1

(B)7.1.1

POWER

The iodine removal system pumps, valves,
and instrumentation shall be cépable of
being powered from the plant turbine
generator (onsite power source), plant
startup power source (offsite power),

6.5-28
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- and the emergency generators (emergency
‘power).

Power connections shall be through two
independent power trains so that in the
event of a LOCA, in conjunction with loss
of the preferred emergency power source
and a single failure in the emergency
electrical supply system, the flow from
one IRS train will be available to its
associated CSS train.

The emergency generators and the automatic
sequencers necessary for loading shall be
designed such that power is available to
IRS components within 30 seconds following
a CSAS.

Each electrical bus of the above shall be
connected to one spray chemical addition
pump and associated valves and
instrumentation.

Instrument power supplies shall be
provided as stated in CESSAR
Section 8.3.1.

PROTECTION FROM NATURAL PHENOMENA

Design provisions -shall be incorporated
such that IRS components are capable of
functioning in the event of the maximum
prdbable flood or other natural
phenomenon defined in GDC 2.

PROTECTION FROM PIPE FAILURE

The maximum expected leakage from a mod-
erate energy pipe rupture postulated

6.5-29
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during normal plant conditions in the
iodine removal system shall be as
defined by the methods of CESSAR
Section 3.6.1.

Isolation valves used to contain leakage

shall be protected from the adverse effects

of a high or moderate energy pipe rupture
which might preclude their operation
when required.

No limited leakage passive failure or the
effects thereof (such as flooding, spray
impingement, steam, temperature, pressure,
radiation, or loss of NPSH, in the IRS
during the recirculation mode shall pre-
clude the availability of minimum accept-
able capability (minimum acceptable
capability is defined as that which is
provided by the operation of one ‘
subsystem).

The iodine removal system shall be pro-
tected from the effects of pipe rupture.

The iodine removal system shall be pro-
tected from the effects of pipe whip.

MISSILES

The iodine removal system shall be pro-
tected from missiles in accordance with
the missiles barfier design interface

requirements of CESSAR Section 3.5.3.1.

SEPARATION

Adequate physical separation shall be
maintained between the redundant piping

6.5-30
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pathé‘of the IRS such that the IRS will
meet its functional requirements even
with the failure of a single active
component.

The cabling which is associated with
redundant channels of Class 1lE circuits
for the IRS shall be physically separated
to pieserve redundancy and prevent a
single event from causing multiple channel
malfunctions or interactions between
channels. Associated circuit cabling
from redundant channels shall either

be separated, provided with isolation
devices, or analyzed and/or tested to
demonstrate that no credible single

failure could adversely affect

redundant channels of Class 1E
circuits.

In the routing of IRS Class 1lE circuits
and location of equipment served by these
Class lE circuits, consideration shall be
given to their exposure to potential
hazards such as postulated ruptures of
piping, flammable material, flooding,

and nonflame retardant wiring. Adequate
separation or protective measures shall

be provided.

Failures of nonsafety grade systems
shall not compromise redundancy of the
IRS.

INDEPENDENCE

Each IRS train shall be provided with an
independent environmental control system.
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Power connections for IRS components
shall be from a minimum of two independent
electrical buses. See 7.1.2 above.

Two independent vital instrument power
sources shall be provided for the IRS
instrumentation. See 7.1.5 above.

Mechanical. See 7.3, 7.4, and 7.5 above.

THERMAL LIMITATIONS

Each IRS train shall be provided with an
independent environmental control system
such that the safety-related equipment in
each train operates within the environ-
mental design limits specified in CESSAR
Section 3.11l.

MONITORING

Provisions shall be made for the detec-
tion, containment, and isolation of the
maximum expected leakage from a
moderate energy pipe rupture, in one
train as discussed in 7.3.1 above.

Process instrumentation shall be avail-
able to the operator in the control room
to assist in assessing post-LOCA con-
ditions. The type of instrument, param-
eter measured, instrument range and accu-
racy are listed in Sections 6.1 and 6.2.

OPERATIONAL AND CONTROLS

Refer to Section 7.1.
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INSPECTION AND TESTING

Inspection and testing requirements for
the IRS are contained in Section 8.0 and
in CESSAR Section 16. Prior to initial
plant startup, IRS flow tests which
comply with Section 8.0 shall be
performed.

CHEMISTRY AND SAMPLING

FLUID COMPONENTS

Basic Fluid - Water
with: H3BOj3 3.5 w/o
NoHy 35 w/o

Provisions shall be made to mitigate the
consequences of hydrazine spillage. A
means of containing, flushing and
diluting spills should be provided.

Any applicant-supplied equipment (pumps,
valves, étc;) hahdling concentrated
hydrazine solutions shall be leak-tight.
Mechanical collection is satisfactory.

Provisions shall be made to mitigate the
consequences of the accumulation of
hydrazine vapors in all areas where
hydrazine is héndled or stored.

Electrical equipment shall be qualified
for use in areas where hydrazine vapors
may be present.

Provisions shall be made to allow
personnel access to areas containing
hydrazine vapors for maintenance or

post-accident system refill.




(B)7.11.5

(B)7.11.6

(B)7.11.7

(B)7.12

(B)7.12.1

(B)7.12.2

PVNGS UPDATED FSAR

FISSION PRODUCT REMOVAL
AND CONTROL SYSTEMS

Sampling shall be performed via the drain 0
connections at the SCST discharge piping

and the SCAP discharge piping. Flanged

connections shall be furnished to

facilitate hydrazine handling

requirements.

Sample lines on contact with the system
fluid shall be austenitic stainless
steel or equivalent, such that the
material is compatible with the fluid
chemistry.

The fluid velocity in the sample lines
should be selected to obtain representa-
tive sample. The purge flowrate should
be high enough to remove crud from lines.

MATERIALS m

Design and fabrication of the IRS piping -
and fittings shall conform to ASME Boiler
and Pressure Vessel Code (B&PV)

Section III, Class 2 as identified on
Figure 3.5.

Pipes and all parts in contact with the
system fluid shall be austenitic stain-
less steel. The stainless steel shall be
type 347, type 304, or C-E-approved
alternate. Selection of the type of
stainless steel shall be on the basis of
compatibility with design pressure and
temperature considerations and with the
chemistry of the fluid. Valve packings,
gaskets, and valve diaphragm materials
shall also be compatible with the ‘»
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chemistry of the f£luid and the radiation
dose at that location.

Care shall be taken to prevent sensitiza-
tion and to control the delta ferrite
content of: (1) the welds which join any
system fabricated of austenitic stain-
less steel to the IRS, and (2) the field
welds on the IRS. The guidance of
Regulatory Guides 1.44, "Contrgl of the
Use of Sensitized Stainless étéel", and
1.31, "Control of Ferrite Content in
Stainless Steel Weld Metal" is relevant
at these weld locations.

Controls shall be exercised to assure
that contaminants do not significanfly
contribite to stress corrosion of stain-
less steel. Regulatory Guides 1.36,
"Nonmetallic Thermal Insulation for

‘Austenitic Stainless Steel", and 1.37.

"Quality Assurance Requirements for
Cleaning of Fluid Systems and Associated
Components of Water Cooled Nuclear Power
Plants" are éelevant for IRS components,
and for all IRS field welds, including
welds at the IRS boundaries.

Materials used for the containment and
its internal structures shall withstand
exposure to all post-accident conditions
without causing deleterious or undesir-
able reactions, or significantly altering
the existing recirculating water chemistry.
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PHYSICAL ARRANGEMENT

The arrangement of the spray headers shall
provide for maximum coverage of the con-
tainment free volume. Depending on the
resulting fraction of the volume which is
effectively sprayed and the required
performance, provisions for mixing sprayed
and unsprayed volumes may be required.

A minimum free fall height of 90 feet

shall be provided between the spray nozzle
headers located in the upper part of the
containment and the operating deck to
provide adequate spray drop residence time.

The spray nozzle headers shall be located
as high as practicable in the upper
regions of the containment to minimize
unsprayed volume above the headers.

The region defined as the sprayed volume
shall have a 90% spray area coverage at
the operating deck level. Coverage
shall be evaluated at containment design
pressure.

The spray nozzles shall be selected on the
basis of droplet size. They shall be a
nonclogging design, having a nominal

throat diameter of 3/8 inch, with a pressure
differential of 40 psid across the nozzle

at design flow conditions and containment
design pressure. Two hundred thirty nozzles
should be provided for each CSS train to
achieve the required containment coverage
and drop size distribution.
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The maximum height of the containment
sump above the CSS/IRS junction shall
not exceed 60 feet.

The head losses in the piping from the
SCST to the CCS/IRS junction shall not
exceed 15 feet at a flow of 0.65 gpm.

The full height of the SCST above the
CSS/1IRS junction shall not exceed
100 feet.

The spray chemical addition pumps (SCAP)
shall have a minimum net positivemsuction
head available of 25 feet of water
assuming a SCST pressure of -5 psig.

Head losses in the IRS test line piping
shall not exceed 15 feet at a flow of
0.65 gpn.

The backpressure (superimposed plus
buildup) at the SCST relief valve
(IR-250) discharge shall not exceed
3.0 psig at a gas flowrate of 90 SCFM.

The thermal relief valves (IR-157

and 158) shall be located at a level no
more than 20 feet below the full SCST
level.

Valves IR-680, IR-681, IR-120, and IR-130
shall be located as close to the CSP
suction as practicable.

The IRS test line shall join the process
piping as close as practicable to valves
IR-680 and IR-681 in order to test the
maximum fraction of system piping.
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Valves IR-682 and IR-683 shall be
located as close to the SCST discharge
as practicable.

Valves IR-100, IR-118 and IR-250 shall
be located as close to the SCST as
practicable.

All piping, including the required
fittings, expanders, reducers, and sup-
ports, is supplied by the applicant.
Layout ‘of the piping runs depends on the
arrangement of the system components.
Valve locations shall be chosen to allow

_.easy access for operation and mainte-

nance. Piping, vent, and drain valves

‘shall be chosen to allow easy access for

operation and maintenance. Piping, vent,
and drain valves shall be provided as .
required. Root valves should be accessible.

Flow measuring orifices are provided in
the SCST discharge lines. Straight piping
runs upstream and downstream of the
orifices shall be provided of sufficient
length to meet the recommendations of

ASME fluid meters. Parts 1 and 2.

Manually-operated valves shall be pro-
vided with locking provisions as shown on
the P&ID, Figure 3.5.

Physical identification of safety-related
IRS equipment and cabling shall be pro-
vided to allow recognition of safety
status by plant personnel.
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In the routing of IRS Class 1lE circuits
and location of equipment served by these
Class 1lE circuits, consideration shall

be given to their exposure to potential
hazards. See 7.5 above.

All IRS ASME Boiler and Pressure Vessel
Code Section III components shall be
arranged to provide adequate clearances
to permit inservice inspection. The
design of the arrangement should conform
to the guidelines of Section XI of the
ASME Code.

Access to the IRS shall be provided such
that at time periods greater than 4 hours
post-LOCA, capability of refilling the
SCST with the concentration hydrazine
solution is possible.

Protection shall be provided from internally
generated flooding that could prevent per-
formance of safety-related functions.

WASTE COLLECTION

The IRS components are designed for zero
external leakage. 1In the unlikely event
that leakage should occur, provisions shall
be provided to accept the maximum leakage
rates listed below for purposes of room
sump design.

a. SCAP seals: 100 cc/hr/pump
b. Valves

backseat leakage: 10 cc/hr/inch seat
diameter/valve
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across the valve 10 cc/hr/inch of
seat: nominal valve size/
valve

All leakages shall be treated as poten-
tially toxic waste with a low dissolved
solids and organic content.

The SCST should be drained using the
nitrogen overpressure as the motive
force in order to minimize the pos-
sibility of drawing air into the SCST.

The drain area should be provided with
the safety precautions discussed in
Section 7.11 to control hydrazine
spillage.

OVERPRESSURE PROTECTION

Relief valves are provided for overpres-
sure protection of IRS components and
isolated piping sections. Relief valve
discharges shall be collected in con-
formance with Sections 7.11, 7.13, and
7.14.

RELATED SERVICES

PLANT VENTILATION SYSTEM

Venting of hydrazine storage areas shall
be through vent headers to assure that
personnel are protected from hydrazine
vapors. Applicable ventilation supply
systems shall be designed such that

they cannot serve to distribute hydrazine
vapors to other plant areas in the event
of accidental spills.
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The SCST relief valve (IR-250) and vent
valve (IR-152) shall be directed to vent
headers to assure that personnel are
protected from hydrazine vapors or
solution and to assure immediate dilution
of hydrazine vapors or solution.

CONTAINMENT SUMP

Long term post-LOCA containment sump solu-
tion pH control shall be provided. The
solutioq pH shall be regulated between

7.0 and 8.5 within 4 hours post-LOCA

and maintained between those values
throughout the long term post-LOCA period.
storage of baskets containing di- or
tri-sodium phosphate within the con-
tainment is the recommended method of pH
control.

COMPRESSED NITROGEN SYSTEM

The compressed nitrogen system shall have
the capability to supply a blanket of
nitrogen at 5 psig to the spray chemical
storage tank (SCST).

The compressed nitrogen system shall be
designed such that the maximum flow to
the SCST shall not exceed the SCST
relief valve gas flow capacity of

90 SCFM given a failure of the upstream
pressure regulator.

HYDRAZINE FILL SYSTEM

The maximum £ill rate shall not exceed
the SCST relief valve liquid flow
capacity.
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Provisions shall be made to breclude o
the introduction of air into the SCST or

shipping containers during f£ill

6perations.

If a pump is used to transfer hydrazine
to the SCST, all of the metal components
of the pump should be type 304 or 347
stainless steel. Seals should be the
mechanical type and should be constructed
according to the pump supplier's recom-
mendations for hydrazine service.

FIRE PROTECTION

A fire protection system shall be pro-
vided to protect the iodine removal system
and shall include, as a minimum, the

following features: a
a. Facilities for fire detection and

alarming.
b. Facilities or methods to minimize

the probability of fire and its
associated effects.

c. Facilities for fire extinguishmentf

4. Methods of fire prevention such as
use of fire resistant and non-
combustible materials whenever
practical, and minimizing exposure
of combustible materials to fire
hazards. |
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e. Assurance that fire protection systems
do not adversely affect the func-
tional and structural integrity of
safety-related structures, systems,
and components.

f. Care should be exercised to ensure
fire protection systems are designed
to assure that their rupture or
inadvertent operation does not sig-
nificantly impair the capability of
safety-related structures, systems,
and components.

(B)7.17 ENVIRONMENTAL

See Section 7.7 and CESSAR Section 3.1l
for environmental interfaces.

(B)7.18 MECHANICAL INTERACTION

(B)7.18.1 IRS components shall be properly sup-
ported such that pipe stresses and sup-
port reactions are within allowable
limits, as defined in CESSAR
Section 3.9.2. C-E provides the
applicant the loads at the supports/
structures interface locations for
components that C-E supplies, under
normal, upset, emergency, faulted, and
test conditions, as described in CESSAR ll
Section 3.8.5.

(B)7.18.2 IRS piping and fittings shall be
Seismic Category I.

March 1989 " 6.5-43 Revision 1




PVNGS UPDATED FSAR

FISSION PRODUCT REMOVAL
AND CONTROL SYSTEMS

6.5.2.8 CESSAR Interface Evaluations

The numbering of this interface section corresponds to that
used for the presentation of interface requirements in CESSAR

Appendices 6A and 6B.

An R prefaces the numbering to denote

that these are the responses to paragraph 6.5.2.7. Refer to

appendix 6A, Question 6A.42, for additional discussion.

A. INTERFACE EVALUATION FOR CONTAINMENT SPRAY SYSTEM

(RA)7.1

(RA)7.1.1

(RA)7.1.2

(RA)7.1.3

(RA)7.1.4

(RA)7.1.5

(RA)7.2

POWER

The containment spray pumps, valves, and
associated instrumentation can be powered
from three power sources: onsite power,
offsite power, or diesel generators. For
more details, see chapter 8.

Two independent power trains are provided,
one for each train of containment spray
pump, valves, and associated
instrumentation.

See (RA)7.1.2.

The full containment spray flow can be
attained within 90 seconds after a CSAs.
Refer to section 1.9.

Instrument power supplies are provided
as stated in CESSAR Section 8.3.1.

PROTECTION FROM NATURAL PHENOMENA

Design provisions for maintaining
functional capability of the safety-
related systems during a flood, earth-
quake, tornado, or high winds as defined
in GDC 2 are discussed in subsec-

tion 3.1.2.
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In addition, prior to initial plant
startup, the CSS system will be tested
in accordance with section 14.2.

CHEMISTRY AND SAMPLING

The CSS is designed for the following
fluid conditions:

Basic fluid: Water
with H3BO3: 3.5 w/o
NyHy ' 50-100 ppm

Trisodium phosphate controlled pH of 7 to
8.5 maximum.

SAMPLING

The nuclear éampling system (NSS) ié
designed to proVide a means of obtaining
remote liquid samples from the CSS for
chemical and radiochemical laboratory
analysis. ‘

The sample lines in contact with the
reactor coolant are fabricated of
austenitic stainless steel.

The fluid velocity in the sample lines
is designed to obtain representative
samples. The purge flowrate is high
enough to remove crud from lines.

Sample taps are located on vertical runs
of pipe whenever possible. Where this
cannot be done, the samples are taken

from the top of horizontal pipe runs.
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MATERIALS

Containment spray system piping and
fittings are Seismic Category I.

Design and fabrication of the CSS piping
and fittings conform to ASME Boiler and
Pressure Vessel (B&PV) Code, Section III,
Class 2, as iQentified in CESSAR

Section 6.3.1.

Materials in contact with the system
fluid are fabricated of austenitic stain-
less steel of type 316, type 304, or C-E-
apprqved alternate. Selection of the
type of stainless steel is based on
compatibility with design pressure and
temperature considerations and with the
chemistry of the fluid.

Valve packings, gaskets, and valve
diaphragm materials are also éompatible
with the chemistry of the fluid and

the radiation dose at that location.

Care is taken to prevent sensitization
and to control the delta ferrite content

of (1) the welds which join any system

fabricated of austenitic stainless steel
to the CSS, and (2) the field welds on
the CSS. The guidance of Regulatory
Guides 1.44, Control of the Use of
Sensitized Stainless Steel, and 1.31,
Control of Ferrite Content in Stainless
Steel Weld Metal, is relevant at these
weld locations (refer to section 1.8).
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as near to design as practicable (the
pumps will be flow-tested at approxi-
mately half-full flow).

All CSS ASME Section III components are
arranged to provide adequate clearances
to permit inservice inspection. The
design of the arrangement conforms to the
guidelines of Section XI of the ASME
Code. Manually-operated valves that con-
tain reactor coolant or other potentially
radioactive liquids during normal plant
operations, are provided with hand wheel
extensions and shielding to allow
periodic actuation as per ASME Section XI,
Subsection IWV. Containment spray system
components that contain reactor coolant
or other potentially radioactive liquids
during normal plant operations, and which
require access for periodic pressure
tests and nondestructive examination
(ASME Section XI, Subsection IWC), can

be flushed with RWT water prior to test-
ing. The containment spray pumps are
capable of providing the driving head

for flushing. The dischérge is collected
and processed by the shutdown purifica-
tion portion of the chemical and volume
control system.

Access to system components not designed
to ASME Section III is provided for
periodic visual inspection for leakage,
structural distress, and corrosion.
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Protection is provided from internally
generated flooding that could prevent per-
formance of safety-related functions. Also
refer to éection 3.6 and subsection 9.3.3.

RADIOLOGICAL WASTE COLLECTION

Containment spray system leakage to the
engineered safety features room will
normally drain to the room sump. Pro-
visions are provided to accept the
maximum leakage rates liqted below:

a. CSS pump seals: 100 cc/h/pump
b. Valves

backseat leakage: 10 ce/h/in.
+ seat diameter/

valve
across the valve 10 cc/h/in. of
seat: nominal valve
size/valve

Leakages will be treated as radioactive
waste with a low dissolved solids and
organic content.

OVERPRESSURE PROTECTION

Relief valves are provided for overpres-

sure protection.

RELATED SERVICES

Refueling Water Tank

The RWT has 100% of the capacity required
to operate the CSS pumps at a flow of
4400 gallons per minute per pump for the
required minimum injection period of
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(approximate elevation 80.5 feet) to
approximately 18 inches above the maximum
flood level (approximate elevation 92.5
feet). This range is above the minimum
level for NPSH requirements (elevation
77.1 feet). A total range of 12 feet is
provided in the control room. This safety
grade instrumentation is redundant,
physically separated, environmentally
qualified to post-LOCA environment,
seismically qualified to function during
and following an SSE and powered from
redundant Class 1E sources.

Shutdown Cooling Heat Exchanger

Cooling water will be provided to each
shutdown cooling heat exchanger to
transfer heat from the sump £luid during
the recirculation mode.

The miminum required flow of cooling water
supplied to each shut -down cooling heat
exchanger is a flowrate of 12,600 gallons
per minute.

Cooling water flow will be established to
the shutdown cooling heat exchanger prior
to or simultaneously with the start of
recirculation.

The cooling water temperature to the inlet
of the heat exchangers will be within the
limits of 49-132F.
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Fire Protection

The fire protection system provided to
protect the CSS is discussed in
subsection 9.5.1.

ENVIRONMENTAL

For environmental interfaces, see (RA)7.7.

MECHANTCAT, INTERACTION

Containment spray system compbnents are
properly supported such that pipe stresses
and support reactions are within allowable
limits, as defined in CESSAR Section
3.9.2,

Containment spray system piping and
fittings are Seismic Category I.

‘ B. INTERFACE EVALUATION FOR IODINE REMOVAL_ SYSTEM

POWER

Both ac power via a 4.16 kV, Class 1lE bus
and dc power via a 125V, Class 1lE bus can
be supplied to the iodine removal system
pumps, valves, and instrumentation from
offsite power (see section 8.1), onsite
power (see section 8.3), or onsite
emergency (diesel generator) power (see
section 8.3).

Two redundant, independent Class 1E ac and
dc power trains are provided so that in
the event of a LOCA, in conjunction

@
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with loss of the preferred emérgency

power source and a single failure in the
emergency electrical power supply system,
the flow from one IRS train will be avail-
able to its associated CSS train. These
power trains are described in

section 8.1. !

Power is available to IRS components
within 30 seconds following a CSAS as
described in section 7.4, subsection 8.3.1
and CESSAR Section 7.3.

Each electrical bus described above is
connected to one spray chemical addition
pump and associated valves and
instrumentation.

Instrument power supplies are provided
as described in subsection 8.3.2.

PROTECTION., FROM NATURAL PHENOMENA

The:IRS is capable of operating in the
event of extreme natural phenomena as
discussed in sections 3.1, 3.3, 3.4,

.and 3.7.

PROTECTION FROM PIPE FAILURE

The maximum expected leakage from a
moderate energy pipe rupture is defined
by the methods of subsection 3.6.1.
Isolation valves used to contain leakage
are protected from the effects of pipe
rupture as described in section 3.6.
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No limited leakage passive failure or its
effects will preclude the operation of both
subsystems, as discussed in section 3.6.

The IRS is protected from the effects of
pipe rupture, as discussed in section 3.6.

The IRS is protected from the effects of
pipe whip, as discussed in section 3.6.

MISSILES

The IRS is protected from missiles in
accordance with paragraph 3.5.4.2. This
meets‘the requirements of CESSAR
Section 3.5.3.1.

SEPARATION

Separation between redundant piping for
the IRS is maintained as described in
section 3.6.

Separation between redundant Class 1E
circuits is provided as described in
section 8.3

Protection and s;paration of IRS Class
1E circuits, and the equipment served by
them, is provided as described in
sections 3.6 and 8.3, and subsection
9.5.1. ‘

The IRS can function using only safety
grade equipment.

INDEPENDENCE

Environmental control for the IRS is
provided by natural air circulation. No
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active component environmental. control
is required to meet the requirements
of CESSAR Section 3.11. Refer to
gsection 1.9.

Refer to evaluation (RB)7.1.2 of
paragraph 6.5.2.8.

, Refer to evaluation (RB)7.1.5 of

paragraph 6.5.2.8.

Refer to evaluations (RB)7.3,' (RB)7.4,
and (RB)7.5 of paragraph 6.5.2.8.

THERMAL LIMITATIONS

Refer to evaluation (RB)7.6.1 of
paragraph 6.5.2.8.

MONITORING

Detection, containment, and isolation
provisions for pipe rupture leakage are
discussed in section 3.6.

Process instrumentation is provided as
described in paragraph 6.5.2.5.

OPERATION AND CONTROLS

Refer to evaluation (RB)7.1 of para-
graph 6.5.2.8.

INSPECTION AND TESTING

IRS inspection and testiﬁg procedures
are described in paragraph 6.5.2.4 and
section 14.2.
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(RB)7.11 CHEMISTRY AND SAMPLING ”

(RB)7.11.1 The fluid chemistries are within the
design limits as discussed in CESSAR
Appendix '6B.

f (RB)7.11.2 The floor of the spray chemical storage
tank rooﬁ is sloped towards a floor

i drain. A hose station is located
within 50 feet.

(RB)7.11.3 All concentrated hydrazine handling
Lo : system equipment is supplied by C-E.
‘ All piping is stainless steel.

; (RB)7.11.4 The sbray chemical storage tank room
T is ventilated as described in section 9.4.

(RB)7.11.4.1: Venting of hydrazine storage areas is

provided through vent headers to assure

that electrical equipment is protected »
from hydrazine vapors. Applicable

ventilation supply systems are designed

such that they cannot serve to distribute

hydrazine vapors to other plant areas
~in the event of accidental spills.

(RB)7.11.4.2 Ventilation is provided to allow per-
sonnel access to hydrazine storage
areas.

(RB)7.11.5 Sampling will bé performed using the
drain connections on the SCST and SCAP
discharge piping. Flanged connections
are provided.

(RB)7.11.6 Sample lines are made of austenitic
stainless steel.
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Sample line fluid velocities will allow
the taking of representative samples.

The flowrate during purge will remove any
crud from the 1ineé.

MATERIALS

Iodine removal system pip{ng and
fittings are designed and fabricated in
conformance with ASME B&PV Code,

Section III, Class 2, as shown in CESSAR
Figure 3.5 (Appendix 6B).

Piping in contact with hydrazine is con-
structed of type 304 stainless steel.

Weldihg‘is performed in accordance with
procedures that incorporate the guidance
of Regulatory Guides 1.31 and 1.44 as
given in section 1.8.

Welding procedures have been developed
in accordance with applicable Requlatory
Guides 1.31 and 1.44 as discussed in
section 1.8.

Refer to sections 6.1 and 3.1l.

PHYSICAL ARRANGEMENT

The spray coverage of the containment
volume is described in paragraph 6.5.2.2.

The minimum spray free fall height is
approximately 92 feet.

The spray nozzle headers are located on
the underside of the containment dome.

At least 90% of the area at the operat-

ing deck is sprayed.
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The spray nozzles are described in
paragraph 6.5.2.3.

The maximum height of the containment
sump above the CSS/IRS junction does not
exceed 60 feet.

The head losses in piping from the SCST
to the CSS/IRS junction do not exceed
15 feet at a flow of 0.65 gallons per
minute.

The SCST is less than 100 feet above
the CSS/IRS junction.

The spray chemical addition pumps have a
minimum net positive suction head of

25 feet of water available, assuming

a SCST pressuie of -5 psig.

Head losses in the IRS test line piping
do not exceed 15 feet at a flow of
0.65 gallons per-minute.

The backpressure (superimposed plus
buildup) at SCST relief valve SIE-PSV250
discharge does not exceed 3.0 psig at a
gas flowrate of 90 standard cubic feet
per minute.

Thermal :élief valves SIA-PSV159 and
SIB-PSV160 are located at a level no more

* than 20 feet below the full SCST level.

Valves SIB-UV680, SIA-UV681l, SIB-V120,
and SIA-V130 are located as close to the
CSP suction as practical.

The IRS test line joins the process
piping as close as practical to valves
SIB-UV680 and SIA-UV681 in order to
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test the maximum fraction of systenm
Piping.
Valves SIB-UV602 and SIA-UV603 are

located as close to the SCST discharge
as practical.

Valves SIE-PSV100, SIE-PSV-118, and
SIE-PSV250 are located as close to the
SCST as pracfical.

All pibing, including the required
fittings, expanders, reducers, and sup-
ports, is supplied by the applicant.
Layout of the piping runs depends on Ehe
arrangement of the system components.
Valve locations have been chosen to
allow easy-access for operation and

maintenance. - Piping, vent, and drain

valves are provided as required. Root
valves are accessible.

Flow measuring orifices are provided in
the SCST discharge lines. Straight
piping runs upstream and downstream of
the orifices have sufficient length to
meet the recommendations of ASME Fluid

' Meters, Parts 1 and 2.

Manually-operated valves are provided
with locking provisions.

Physical identification of safety-related
IRS equipment and cabling is provided to
allow recognition of safety status by
plant pe;sonnel.

In the routing of IRS Class 1E circuits
and location of equipment served by these
Class 1lE circuits, consideration has been
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given to their exposure to potential 0
hazards. See (RB)7.5 above. .

All IRS ASME Boiler and Pressure Vessel
Code, Section III, components are
arranged to provide adequate clearances

to permit inservice inspection. The
design of the arrangement conforms to the
guidelines.of Section XI of the ASME Code.

Access to the IRS is provided such that
at time periods greater than 4 hours
post-LOCA, capability of refilling the
SCST with concentrated hydrazine solu-
tion is possible.

Protection is provided from internally

generated flooding that could prevent per-
formance of safety-related functions. Refer

also to section 3.6 and subsection 9.3.3. »

WASTE COLLECTION

The IRS components are designed for zero
external leakage. 1In the unlikely event
that leakage should occur, provisions
exist to accept the maximum leakage
rates listed below for purposes of room
sump design.

a. SCAP seals: 100 cm3/h/pump
b. Valves

backseat leakage: 10 cm3/h/in. seat

diameter/valve
across the valve 10 cm3/h/in. of
seat: nominal valve

size/valve m
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Iodine removal system leakages are treated
as potentially toxic waste with a low
dissolved solids and organic content.

The SCST can be drained using the nitrogen

overpressure as the motive force.

The drain area is provided with the
safety precautions discussed in CESSAR
Section 7.11 to control hydrazine
spillage.

»

OVERPREQSURE PROTECTION

Relief valves are"provided for over-
pressure protection of IRS components

and isolated piping sections. Relief

valve discharges are collected in con-
formance with CESSAR Sections 7.11,
7.13, and 7.14.

RELATED SERVICES

"PLANT VENTILATION SYSTEM

Venting of hydrazine storage areas is
provided through vent headers to assure
that personnel are protected from
hydrazine vapors. Applicable ventila-
tion supply systems are designed such
that they cannot serve to distribute
hydrazine vapors to other plant areas
in the event of accidental spills.

Spray chemicél storage tank relief valve
SIE-PSV250 and vent valve are directed to

~vent headers to assure that personnel are

protected from hydrazine vapors or

i
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solution and to assure dilution of
hydrazine vapors or solution.

CONTAINMENT SUMP

Long-term, post-LOCA containment sump
solution pH control is provided with
baskets containing trisodium phosphate
within the containment.

COMPRESSED NITROGEN SYSTEM

The compressed nitrogen system has the
capability to supply a blanket of
nitrogen at 5 psig to the SCST.

The compressed nitrogen systen ;s
designed such that the maximum flow to
the SCST will not exceed the SCST
relief valve has flow capacity of

90 standard cubic feet per minute given
a failure of the upstream pressure
regulator.

HYDRAZINE FILL SYSTEM

The maximum £ill rate does not exceed
the SCST relief valve liquid flow
capacity.

Provisions have been made to preclude
the introduction of air into the SCST or
shipping containers during fill
operations.

Metal components of the pump used to
transfer hydrazine to the SCST are

type 304 or 347 stainless steel. Seals
are suitable for hydrazine service.

6.5-70



PVNGS UPDATED FSAR

‘ (RB)7.16.5 FIRE PROTECTION

FISSION PRODUCT REMOVAL
AND CONTROL SYSTEMS

A fire protection system is provided to
protect the iodine removal system and

includes, as a minimum, the following
features:

a.

Facilities for fire detection and
alarming

Facilities or methods to minimize
the probability of fire and its
associated effects

Facilities for fire extinguishment

Methods of fire prevention such as
use of fire-resistant and non-
combustible materials whenever
practical, and minimizing exposure
of combustible materials to fire
hazards

Assurance that fire protection sys-
tems do not adversely affect the
functional and structural integrity
of safety-related structures,
systems, and components

Care has been exercised to ensure
that fire protection systems have
been designed such that their
rupture or inadvertent operation
does not significantly impair the
capability of safety-related
structures, system, and components.

Refer to subsection 9.5.1 for further

‘ discussion of the fire protection system.

6.5-71




PVNGS UPDATED FSAR

FISSION PRODUCT REMOVAL

AND CONTROL SYSTEMS

(RB)7.17 ENVIRONMENTAL

See evaluation (RB)7.6.1 of this

section.
(RB)7.18 MECHANICAL INTERACTION
(RB)7.18.1 Iodine removal system components are

properly supported such that pipe
stresses and support reactions are
within allowable limits, as defined in
CESSAR Section 3.9:2.

(RB)7.18.2 Iodine removal system piping and fittings
are Seismic Category I.

6.5.3 FISSION PRODUCT CONTROL SYSTEMS

6.5.3.1 Primary Containment

The primary containment structure consigts of a reinforced
concrete cylinder and hemispherical dome, lined with welded

1/4 inch steel plates, forming a continuous, leaktight pressure
boundary. Details of the containment structural design are
discussed in section 3.8. Layout drawings of the containment
structure and the hydrogen purge system are given in the
general arrangement drawings of section 1.2 (hydrogen purge
equipment is located in the auxiliary building at elevation

100 feet).

The containment walls, liner plate, mechanical penetrations,
isolation valves, hatches, and locks function to limit release
of radiocactive materials, sgbsequent to postulated accidents,
such that the resulting offsite doses are less than the guide-
line values of 10CFR100. Containment parameters affecting
fission product release accident analyses are given in

table 6.5-3.
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Table 6.5-3
PRIMARY CONTAINMENT OPERATION
FOLLOWING A DESIGN BASIS ACCIDENT

General

Type of structure

Internal fission product
removal systems

Free volume of containment

Hydrogen purge system
operation assumptions

Steel-lined, reinforced
cylinder and base with
hemispherical dome

Redundant containment water
spray systems with hydrazine

2.6 x 105 f£¢3

See paragraph 6.2.5.3

Time Dependent Parameters Anticipated Conservative
Containment leakage rate
0 to 24 hours <0.1 vols/d 0.1 vols/d

1 to 30 days

~Iodine spray removal

coefficient (spray A,
elemental)

<0.05 vols/d 0.05 vol %/4

>22.9 h-1l 22.9 h-1
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Long-term containment pressure responses to the design basis 0
accidents are discussed in subsection 6.2.1. Relative to this

time period, the CSS is operated to reduce iodine concentra-

tions and containment atmospherjc temperature and pressuré from

the time commencing with system initiation, at approximately

90 seconds, until containment pressure has returned to normal. -

For the purpose of post-LOCA dose calculations discussed in

chapter 15, spray iodine removal, credit is taken only during

the 0 to 2 hour time frame.

The containment preaccess purge system may be operated for

personnel access to the containment when the reactor is at

power. Even though the purge frequency is a small percentage

of the total annual operating period, operation of the pre-

access purge system at the time of occurrence of a design basis

accident is assumed: in the analyses of radiological releases.

The preaccess purge will terminate and the containment will

isolate within 5 seconds after a CPIAS is generated as dis- ”
cussed in subsection 6.2.4.

Redundant, safety-related hydrogen recombiners are provided for
the containment atmosphere as the primary means of controlling
post—acéident hydrogen concentrations. A hydrogen purge system
is provided for backup hydrogen control.

6.5.3.2 Secondary Containments

This paragraph is not applicable to PVNGS.

6.5.4 ICE CONDENSER AS A FISSION PRODUCT CLEANUP SYSTEM

This subsection is not appliéable to PVNGS.
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Prepare emergency procedures or review
existing ones that will be used by control
room operators, including procedures required
to achieve a cold shutdown condition, upon
loss of power to each Class 1lE and

non-Class 1lE bus supplying power to safety-
and nonsafety-related instrument and control
systems. The emergency procedures should
include:

a. The diagnostics/alarms/indicators/
symptom resulting from the review and
evaluation conducted per [Area] 1 above.

b. The use of alternate indication and/or
control circuits which may be powered
from other non-Class 1lE or Class 1lE
instrumentation and control buses.

c. Methods for restoring power to the bus.

Describe any proposed design modifications or
administrative controls to be implemented
resulting from these procedures, and your
proposed schedule for implementing the
changes.

Re-review IE Circular No. 79-02, Failure of
120 Volt Vital AC Power Supplies, dated
January 11, 1979, to include both Class 1E
and non-Class lE safety-related power supply
inverters. Based on a review of operating
experience and your re-review of IE Circular
No. 79-02, describe any proposed design
modifications or administrative controls to
be implemented as a result of the re-review.
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Evaluation

Our review has determined that the PVNGS design consists of two

fungrounded non-Class 1E, 120 V-ac instrument distribution

panels E-NNN-D1l and E-NNN-D12 and four ungrounded vital
(Class 1E) 120 V-ac instrument distribution panels E-PNA-D25,
E-PNB-D26, E-PND-D27, and E-PND-D28.

Each ungrounded non-Class 1lE volt ac instrument distribution
panel is normally supplies from a 480 V-ac, non-Class 1lE motor
control center through a voltage regulator-transformer to a
transfer switch. A backup source is provided from a 480 V-ac,
Class 1lE motor control center through a Class 1lE voltage
regulator-transformer as an isolation device to the transfer
switch. The transfer switch automatically transfers, upon loss
of power on the normal source, to the backup source. Manual
transfer is required to return to the normal source. The
distribution panel is fed from the transfer switch through a
panel feeder breaker. Distribution to the instrument cabinets
is through branch circuit breakers.

Each ungrounded vital (Class 1E), 120 V-ac instrument
distributidn panel is normally supplied from a 125 V-dc,

Class 1lE control center through’an inverter to a manual
transfer switch. A backup source is provided from a 480 V-ac,
non-Class 1lE motor control center through a voltage regulator-
transformer to the manual transfer switch. The distribution
panel is fed from the transfer switch through a panel feeder
breaker. -

our specific response to [Area] l.a is that an alarm for each

non-Class 1lE instrument distribution panel is provided to the
operator in the control room. Annunciation will occur on the

followinb:
) Normal source undervoltage
® Backup source undervoltage

7.1-10




PUVNGS UPDATED FSAR

INTRODUCTION

. 7.1.3.13 System Component Arrangement

safety~-related components shall be located so as to conform to
the separation, independence, and other criteria specified in

this section. The safety-reléted components shall be located

“to provide access for maintenance, testing and operation as

required.

Analog and digital signals provided to the safety-related
components shall not share the same multiconductor cable,
unless specifically called for or approved by Combustion

Engineering.

7.1.3.14 Radiological Waste

Radiological waste discharge lines or components shall not be
routed or located next to protection system electronic compo-
nents in a manner that will result in exceeding the radiation
limits specified in Section 3.11.

7.1.3.15 Overpressure Protection

The components of the safety-related equipment shall be located
so as not to exceed the pressure limits specified in
Section 3.11.

7.1.3.16 Related Services

A fire protection system shall be provided to protect the
safety-related equipment, including sensors, consistent with'
GDC 3. This shall include facilities for detection, alacming?
and extinguishing of fires. Facilities and methods for
minimizing the probability and effects of fires, including fire
barriers, fire resistant and non-combustible materials, and
other such items, shall be employed whenever possible.

Adequate drainage shall be provided if water is used to

extinguish fires.
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Inadvertent operation or rupture of fire protection systems
shall not result in the reduction of the functional capability
of safety-related systems or components below that required to
perform their safety function.

Physical identification‘shall be provided to enable plant
personnel to recognize that PPS, ESFAS Auxiliary Relay Cabi-
nets, RTSS, and their cabling are safety-related. The cabi-
nets shall be identified by nameplates. A color coding scheme
shall be used to identify the physically separated channel
cabling from sensor to the PPS (refer to section 7.1.3.5); the
same color code shall be used for interbay or intercabinet
identification.

Cabling or wiring within a bay at the cabinet which is in the
channel of its circuit classification shall not be color coded.

The cabinet nameplates and cabling shall be color coded as

‘ follows:
Protective ESF _Trains Associated
; Channel A: Red A: Red Channel J: Red Stripe
Channel B: Green B: Green Channel K: Green Stripe
Channel C: Yellow Channel L: Yellow Stripe
Channel D: Blue Channel M: Blue Stripe

All non-panel mounted protection system instrumentation and
control components are identified with a name tag which
provides the channel number and the suffix A, B, C, or D to
specifically identify the protection channel with which the
component is identified.

7.1L.3.17 Environmental

Environmental support systems shall be provided to ensure that
the environmental conditions of the safety-related systems do

not exceed the requirements for 1lE equipment as defined in

Section 3.11. »
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INTRODUCTION

Prepare emergency procedures or review
existing ones that will be used by control
room operators, including procedures required
to achieve a cold shutdown condition, upon
loss of power to each Class lE and

non-Class 1lE bus supplying power to safety-
and nonsafety-related instrument and control
systems. The emergency procedures should

include:

a. The diagnostics/alarms/indicators/
symptom resulting from the review and
evaluation conducted per [Area] 1 above.

b. The use of alternate indication and/or
control circuits which may be powered
from other non-Class 1lE or Class 1lE
-instrumentation and control buses.

c. Methods for restoring power to the bus.

Describe any proposed design modifications or
admipistrative controls to be implemented
resulting from these procedures, and your
proposed schedule for implementing the

changes.

Re-review IE Circular No. 79-02, Failure of
120 Volt Vital-AC Power Supplies, dated
January 11, 1979, to include both Class 1E
and non-Class lE safety-related power supply
inverter%. Based on a review of operating
experience and youk re—reviéw of IE Circular
No. 79-02, describe any proposed design
modifications or administrative controls to
be implemeqped as a result of the re-review.
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Evaluation 0

Our review has determined that the PVNGS design consists of
two ungrounded non-Class 1E, 120 V-ac instrument distribution
panels E-NNN-D11 and E-NNN-D12 and four ungrounded vital
(Class 1E) 120 V-ac instrument distribution panels E-?NA-D2S,

E-PNB-D26, E-PND-D27, and E-PND-D28.

* Each ungrounded non-Class 1E volt ac instrument distribution

ranel is normally supplied from a 480 V-ac, non-Class 1lE motor
control center through a voltage regulator-transformer to a
transfer switch. A backup source is provided from a 480 V-ac,
Class 1E motor control center through a Class 1E voltage
regulator-transformer as an isolation device to the transfer
switch. The transfer switch automatically transfers, upon
loss of power on the normal source, to the backup source.
Manual transfer is required to return to the normal source.
The distribution panel is fed from the transfer switch through
a panel feeder breaker. Distribution to the instrument
cabinets is through branch circuit breakers. “

Each unérounded vital (Class 1E), 120 V-ac instrument
distribution panel is_normally supplied from a 125 V-dc,

.Class 1E control center through an inverter to a manual

transfer 'switch. A backup source is provided from a 480 V-ac,
non-Class 1E motor control center through a voltage regulator-
transformer to the manual trarsfer switch. The distribution -
panel is fed from the transfer switch through a panel feeder

breaker.

Our specific response to ([Area] 1l.a is that an alarm for each
non-Class 1lE instrument distribution panel is provided to the
operator in the control room. Annunciation will occur on the

following:
® Normal source undervoltage
® Backup source undervoltage

Revision 9
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° Ground detection
° Overload tripping of the panel feeder breaker
° Overload tripping of any branch circuit breaker

An alarm is provided for each Class 1lE instrument distribution
panel and an alarm for each Class 1lE inverter and transfer
switch. Annunciation will occur on the following:

) Inverter output or input breaker tripped
° Inverter output voltage low or high
° Inverter overcurrent (overload)
° Input dc voltage low
° Loss of synchronization (of the inverter only)
° Transfer switch not on normal source
° Inverter fan failure
‘ ° Distribution panel undervoltage 7 0
) Ground detection
. Overload tripping of the panel feeder breaker

For [Area) 1.b, the instrument and control system loads
connected to each instrument distribution panel are provided as
noted on table 7.1-1.

Those specific instrument parameters and controls detailed in
CESSAR 7.4.1.1.10.7 as being required to achieve cold shutdown
are listed in table 7.1-2. 1Instrument loop displays and
controls available to the control room operator and the
instrument distribution panel supply are identified.

Motor-operated valves, pumps, pressurizer heaters, and
solenoids required to achieve cold shutdown are powered from
buses other than the instrument distribution panels.

7.1-11
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Table 7.1-1
120 V-AC UNGROUNDED INSTRUMENT DISTRIBUTION
PANEL INSTRUMENT AND CONTROL SYSTEM LOADS

E-PNA-D25

E-PNB-D26

E-PNC-D27

&-PND-D28

E-NNN-D11

E-NNN-D12

ESPAS Aux. Relay
Cab. J-SAA-COl

Process Protective
Instr. Cab. A-1l
J-SBA-CO2A

Supplementary
Protect. Sys.
J-SBA-CO4

Radiation Monitors
J-SQA-RU-29, 31
& 33

Remote Shutdown
Panel

BOP Analog Instr.
Cab. J-ZJA-CO2A
&B

Aux. Prot. Cab.
J=SAAR-CO3

Plant Prot. Sys.
(PPS) J~SBA-COl

Process Prot.
Instr. Cab. A-2
J-SBA-C02B

BOP ESFAS & Load
Sequencer
J-SAA~CO2A

MOV Position
Indicators

Containment
Hydrogen
Analyzer
J~HPA-EOl

ESFAS Aux. Relay
Cab. J-SAA-COl

Process Protective
Instr. Cab. B-2
J-SBB-C02B

Supplementary
Protect. Sys.
J~SBB-C04

Radiation Monitors
J-SQB-RU-1, 30,
32 & 4

Remote Shutdown
Panel

BOP Analog Instr.
Cadb. J-2JB-CO2A

Aux. Prot. Cab.
J-SAB-C03

Plant Prot. Sys.
(PPS) J-SBB-COl

Process Protective
Instr. Cab. B-l
J-SBB~CO2A

BOP ESFAS & Load
Sequencer
J=-SAB-C02B

MOV Position
Indicators

Containment
Hydrogen
Analyzer
J-HPB-E02

ESFAS Aux. Relay
Cab. J-SAB-COl

Supplementary
Protect. Sys.
J=-SBC-C04

CEDMCS Aux. Cab.
CS J-SFC-COl

Aux. Prot. Cab.
J=SAC-CO3

Plant Prot. Sys.
(PPS) J-SBC-CO0L

Process Protective
Instr. Cab., C
J=SBC-CO2A

MOV Position
Indicators

ESFAS Aux. Relay
Cab. J-SAB-COl

Supplenentary
Protect. Sys.
J-SBD-C0O4

CEDMCS Aux. Cab.
C6 J-SFD-COL

Aux. Prot. Cab.
J-SAD-C03

Plant Prot. Sys.
(PPS) J-SBD-CO1

Process Protective
Instr. Cab. D
J=SBD-CO2A

MOV Position
Indicators

® RCS-2 & CVCS-2

Process Instr.
J=2JIN-COLB&D

e SIS/RCP-1 Process

Instr. J-ZJN-COlF

® NSSS Rad. Mon.

Cab. J-SQN-CO02
(Process & Gas
Stripper Eff.
Rad. Mon., Reac-
tor Power Cut-~
back,Boroncneter,
S/V & Control

ch. 1)

BOP Analog Instr.
Cab. J-ZJN-CO2B&D

BOP Analog Instr.
Cab. J-ZJN-CO2P

Radwaste Instr.
Cab. J=2ZRN-COl &
€02

CEDMCS (incl. core
mimic)

NSSS Control Sys.
J-SFN~-CO3 (FWCS-1
& 2 & SBCS)

MICDS No. 1

Reactor Trip Swqr.
Current Monitor C

Loose Parts &
vibration Mon.

Gen. Pyrolysate
Collector

RCS-1 & CvCs-1
Process Instr.
J-ZJN-COlA & C

NSSS Rad. Mon.
Cab. J-SON-CO2
(MICD Amp., CEA
Display, S/U &
control Ch. 2

cvcs-3 & SIS/RCP-2
Process Instr.
J-ZJN-COl8 & G

BOP Analog Instr.
Cab. J-ZJIN-CO2A
& C & -C07

BOP Analeog Instr.
Cab. J-ZJIN-CO2E
&G

Fuel Pool Instr.
J-PCN-E02

CEDMCS

NSSS Control Sys.
J-SFN-CO3 (RRS,
SBCS permlssives,
& AMI setpoint
display)

MICDS NO. 2

Reactor Trip Swgr.
Current Monitor Di

Il

11

i1
n

i1

NOILONAOYLNI

q¥sd aaLvaddn SONAd



PVNGS UPDATED FSAR

INTRODUCTION

7.1.3.13 System Component Arrangement

Safety-related components shall be located so as to conform to
the separation, independence, and other criteria specified in
this section. The safety-related components shall be located
to provide access for maintenance, testing and operation as
required.

Analog and digital signals provided to the safety-related
components shall not share the same multicondﬁctor cable,
unless specifically called for or approved by Combustion
Engineering.

7.1.3.14 Radiological Waste

Radiological waste discharge lines or components shall not be
routed or located next to protection system electronic compo-
nents in a manner that will result in exceeding the radiation
limits specified in Section 3.11.

7.1.3.15 Overpressure Protection

The components of the safety-related equipment shall be
located so as not to exceed the pressure limits specified in
Section 3.11. *

7.1.3.16 Related Services

A fire protection system shall be provided to protect the
safety-related equipment, including sensors, consistent with
GDC 3. This shall include facilities for detection, alarming,
and extinguishing of fires. Facilities and methods for
minimizing the probability and effects of fires, including
fire barriers, fire resistant and non-combustible materials,
;nd other such items, shall be employed whenever possible.
Adequate drainage shall be provided if water is used to
extinguish:fires.

March 1991 7.1-27 Revision 3
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Inadvertent operation or rupture of fire protection systems
shall not result in the reduction of the functional capability
of safety-related systems or components below that required to

perform their safety function.

Physical identification shall be provided to enable plant
personnel to recognize that PPS, ESFAS Auxiliary Relay
Cabinets, RTSS, and their cabling are safety-related. The
cabinets shall be identified by nameplates. A color coding
scheme shall be used to identify the physically separated
channel cabling from sensor to the PPS (refer to section
7.1.3.5); the same color code shall be used for interbay or
intercabinet identification.

Cabling or wiring within a bay at the cabinet which is in the
channel of its circuit classification shall not be color
coded.

The cabinet nameplates and cabling shall be color coded as
follows:

Protective SF Associated
‘Trains

Channel A: Red A: Red |White Stripe with Red Stripe or
White Stripe over Red Jacket

Channel B: Green |B: Green|White Stripe with Green Stripe or
White Stripe over Green Jacket

Channel C: Yellow White Stripe with Yellow Stripe
or White Stripe over Yellow
Jacket

Channel D: Blue ’ White Stripe with Blue Stripe or

White Stripe over Blue Jacket

All non-panel mounted protection system instrumentation and
control components are identified with a name tag which
provides the channel number and the suffix A, B, C, or D to
specifically identify the protection channel with which the
component is identified.

7.1.3.17 Environmental

Environmental sﬁpport systems shall be provided to ensure that
the environmental conditions of the 'safety-related systems do
not exceed the requirements for 1E equipment as defined in
Section 3.11.

December 1997 1 7.1-28 Revision 9
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Table 7.2-1

REACTOR PROTECTION SYSTEM DESIGN INPUTS

(Sheet 1 of 2)

Type

Typical Value
(full power)

Typical
Trip Setpoint

Typical Margin
To Trip

High logarithmic power level

Variable overpower

Low DNBR

(Low pressure floor, psia)

High local power density, kW/ft
High pressurizer pressure, psia
Low pressurizer pressure, psia

Low ste enerator water
level, ng?

Low steam generator pressure,
psia

High containment pressure, psig

High steam generator water
level, $(9)

Low reactor coolant flow, floor
" rate
band

NA

100% power
0%/min
NA

1.79 (P
(2,250)

<13.5 (peak) (¢)
2,250

2,250

82

970

0
55

22.5 psid
0.0 psi/sec
NA

0.010% power

110% power
10.6%/min( )
9.7% band'®

21.30(i)
(1,860) -
21

2,383
1,837(d) (&)

44.2
919 (A)

3.0
91.0

11.9 psid
0.115 psi/gec
10.0 psid(ﬁ?

NA

10% power
10.6%/min
NA

<0.55
(390)
z7.5
133
413
37.8

51

3.0
36

10.6 psi
0.115 psi/sec
10.0 psid
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Table 7.2-1
REACTOR PROTECTION SYSTEM DESIGN INPUTS
(Sheet 2 of 2)-

¥ band is percent above measured excore power level.

Calculated value of DNBR assures trip conservatively considering all sensor
and processing time delays and inaccuracies. Calculated DNBR will be less
than or equal to actual core DNBR.

Peak value is unit and cycle specific.

Setpoint can be manually decreased to an increment below existing pressure
as pressure is reduced and is automatically increased as pressure is

“increased maintaining this increment. This increment is no greater than

200 psia for low steam generator pressure. This increment is no greater
than 400 psia for low pressurizer pressure. ;

Trip setpoint has a minimum value of 100 psia.

% of the distance between the wide range level instrument nozzles above the
lower nozzle.

%¥ of the distance between the narrow range level instrument nozzles above
the lower nozzle.

Hot, no load, steam generator primary differential pressure.-

Starting with Unit 3 Cycle 5, this value is 21.30. For Units 1 and 2
Cycle 5 this value is =1.24, and will be increased to =1.30 for Cycle 6.
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incremental and minimum values are given in table 7.2-1. This
ensures the capability of a trip when required during plant
cooldown.

The trip may be manually bypassed by the operator. This bypass
point is provided in table 7.2-2. The bypass is automatically
removed as pressure is increased above a fixed value and the
low pressure setpoint automatically increases, maintaining the
fixed increment between the plant pressure and the setpoint.
These values are shown in table 7.2-1.

Pre-trip alarms are initiated above the trip setpoint to
provide audible and visible indication of approach to a trip
condition.

7.2.1.1.1.7 Low Steam Generator Water Level. The low steam

generator water level trip is provided to trip the reactor when
measured steam generator water level falls to a low preset
value. Separate trips are provided from each steam generator.
The typical trip setpoint is provided in table 7.2-1.

Pre-trip alarms are initiated above the trip setpoint to
provide audible and visible indication of approach to a trip
condition.

7.2.1.1.1.8 Low Steam Generator Pressure. The low stean
generator pressure trip is provided to trip the reactor when’
the measured steam generator pressure falls to a low preset
value. Separate trips are provided from each steam generator.
The typical trip setpoint during normal operation is provided
in table 7.2-1. At steam generator pressures below normal, the
operator has the ability to manually decrease the setpoint to a
fixed increment below existing system pressure. This is used
during plant cooldown. During startup, this setpoint is
automatically increased and remains at the fixed increment
below generator pressure. This fixed increment is provided in
table 7.2-1.

: (1)
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Pre-trip alarms are initiated to provide audible and visible
indication of approach to a trip condition.

7.2.1.1.1.9 High Containment Pressure. The high containment
pressure trip is provided to trip the reactor when measured
containment pressure reaches a high preset value. The typical
trip setpoint is provided in table 7.2-1. The trip is provided
as additional design conservatism (i.e., additional means of
providing a reactor trip). The high containment pressure trip
setpoint is selected in conjunction with the high-high contain-
ment pressure setpoint to prevent exceeding the containment
design pressure during a design basis LOCA or main steam line
break accident.

Pre-trip alarms are initiated to provide audible and visible
indication of approach to a trip condition.

7.2.1.1.1.10 High Steam Generator Water Level. A high steam
generator water level trip is provided to trip the reactor when

measured steam generator water level rises to a high preset
value. Separate trips are provided from each steam generator.
The typical trip setpoint is provided in table 7.2-1.

Pre-trip alarms are initiated to provide audible and visible
indication of approach to a trip condition.

7.2.1.1.1.11 Manual Trip. A manual reactor trip is provided
to permit the operator to trip the reactor. Actuation of two
adjacent pushbutton switches in the main control room will
cause interruption of the ac power to the CEDMs. Two
independent sets of trip pushbuttons are provided, either one
of which will cause a reactor trip. There are also manual
reactor trip switches at the reactor trip switchgear.

The remote manual initiation portion of the reactor protection
system is designed as an input to the reactor trip switchgear
system (RTSS). This design is consistent with the

March 1989 7.2-8 Revision 1
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Table 7.2-4
REACTOR PROTECTION SYSTEM MONITORED PLANT VARIABLE RANGES

Typical
Monitored Variable Minimum (full power) Maximum

Neutron flux power, % 2x10~7 of 100 power 200 of

) full power full power
Cold leg temperature, °F ‘| ~ 465 555 615
Hot leg temperature, °F 375 611 675
Pressurizer pressure

(narrow range), psia 1,500 2,250 2,500
Pressurizer pressure

(wide range), psia 0 2,250 3,000
CEA positions full in Na full out
Reactor coolant pump i b

speed, rpm 100 1,188 1,200
Steam generator water ‘

level, %(2) o 82 100
Steam generator water

level, %(b) 0 55 . 100
Steam generator pressure,

psia 0 970 1,524
Containment pressure, |

psig . -4 0 20
Steam generator primary

pressure differential, 0 22.5 70

psid

Y

a. % of the distance between the wide range level instrument
nozzles (above the lower nozzle).

b.' % of the distance between the narrow range level
instrument nozzles (above the lower nozzle).

-

March 1995 7.2-11 Revision 7
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the nuclear instruments, and (2) the reactor coolant pump
speed sensors which provide a pulsed voltage signal. Signal
isolation is provided for computer inputs. Each redundant
channel is powered from a separate vital ac bus.

7.2.1.1.2.2 CEA Position Measurements. The position of each
CEA is an input to the RPS. These positions are measured by
means of redundant and independent reed switch position
transmitters (RSPTs) on each CEA. The RSPTs transmit analog
signals to two redundant and independent control element
assembly calculators (CEACs).

Each RSPT consists of a series of magnetically actuated reed
switches spaced at intervals along the CEA housing and wired
with precision resistors in a voltage divider network (see
figure 7.2-0B). A magnet attached to the CEA extension shaft
actuates the adjacent reed switches, causing voltages
proportional to position to be transmitted for each RSPT. The
RSPT assemblies and wiring are physically and electrically
separated from each other (see figure 7.2-0C).

The CEAs are arranged into subgroups that are controlled as
control groups of CEAs. The subgroups are symmetric about the
core center. The subgroups of a control group are required to
move_together and to follow a set insertion sequence.

Each CEAC monitors the position of all CEAs within each
subgroup. Should a CEA deviate by more than a specific
deadband limit, the CEACs will detect the event, sound an
annunciator alarm, and transmit appropriate "penalty" factors
to the CPCs.

The CEACs display the position of each regulating, shutdown,
and part-length CEA to the operator in a bar chart format on a
cathode ray tube (CRT). Optical isolation is utilized at each
CEAC output to the CRT display generator. The operator has
the capability to select either CEAC for display.

(1)
March 1990 7.2=12 Revision 2
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The CPCs utilize 22 selected "target" CEA position reed switch
signals as a measure of CEA subgroup and group position. When
the CPCs determine that the subgroups of a control group are
not moving together, or that the control groups are not moving
in the required sequence, they generate penalty factors. The
CPCs utilize single CEA deviation penalty factors from the
CEACs to modify calculational results in a conservative
manner. These factors may result in a reduction in .
margins-to-trip for low DNBR and high LPD. This assures
conservative operation of the RPS during CEA deviations which
require a RPS trip. The detailed signal paths of CEA position
information within the RPS are shown in figqure 7.2-0D.

7.2.1.1.2.3 Excore Neutron Flux Measurements. The excore

nuclear instrumentation includes neutron detectors located
around the reactor core, and signal conditioning equipment
located within the containment and the auxiliary building.
Neutron flux is monitored from source levels through full power
operation, and signal outputs are provided for reactor |
protection and information display. There are four channels of

safety instrumentation (see figure 7.2-0E).

The four safety channels provide neutron flux information from
startup neutron flux levels to 200% of rated power covering a
single range of approximately 2 x 10"’ to 200% power

.(9 decades). Each safety‘channel consists of three fission
chambers, a preamplifier and a signal conditioning drawer
containing power supplies, a logarithmic amplifier (including
combination counting and mean square variation techniques),
linear amplifiers, test circuitry, and a rate-of-change of
power circuit. These channels provide signals for the
rate-of-change power display, RPS for logarithmic power level
high and variable over power trips, and CPCs for use 1in
calculations for low DNBR and high LPD trips.

. (1)
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The detector assembly provided for each safety channel consists
of three identical fission chambers stacked vertically along
the length of the reactor core. The use of multiple subchannel
detectors in this arrangemént permits the determination of
axial power shape during power operation.

The fission chambers are mounted in holder assemblies which in
turn are located in four dry instrument wells (thimbles) at the
primary shield. The wells are spaced around the reactor vessel
to provide optimum neutron f£lux information.

Preamplifiers for the fission chambers are mounted outside the
primary shield, with two inside containment, and two outside
'containment in the auxiliary building. Physical and electrical
separation of the preamplifiers and cabling between redundant
channels are provided.

7.2.1.1.2.4 Reactor Coolant Flow Measurements. The speed of

each reactor coolant pump motor is measured to provide a basis
for calculation of reactor coolant flow through each pump. The
measurement of reactor coolant pump speed is accurate to within
0.43% of the actual pump speed. Two metal discs, each with 44
uniformly spaced slots about its periphery, are scanned by
proximity devices. The metal discs are attached to the pump
motor shaft, one to the upper portion and one to the lower
portion (see Figure 7.2-6 of CESSAR). Each scanning device
produces a voltage pulse signal. The pulse train that is input
to the CPCs to calculate flow rate is based upon every nth
pulse from the scanning device. The frequency of this pulse
train is proportional to pump speed. Adequate separation
between proximity devices is provided. '

The mass flow rate is obtained using the pump speed inputs from
the four reactor coolant pumps, the cold leg temperatures, and
the hot leg temperatures. The volumetric flow rate through
each reactor coolant pump is dependent upon the rotational

March 1989 7.2-14 . Revision 1
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7.2.1.1.6° Interlocks

Refer to CESSAR Section 7.2.1.1.6.

7.2.1.1.7 Redundancy

Refer to CESSAR Section 7.2.1.1.7.

7.2.1.1.8 Diversity

Refer to CESSAR Section 7.2.1.1.8.

7.2.1.1.9 Testing
Refer to CESSAR Section 7.2.1.1.9.

The required response time testing discussed in CESSAR Section
7.2.1.1.9.8 is addressed in the Technical Specifications. The
methods, equipment, and test frequency are also provided in
the Technical Specifications. The reactor protective
instrumentation response time limits are identified in table
7.2=-4AA.

7.2.1.1.10 Vital Instrument Power Supply

Refer to CESSAR Section 7.2.1.1.10.

7.2.1.2 Design Bases
Refer to CESSAR Section 7.2.1.2.

Instrument location layout drawings are presented in figures
7.2-1, 7.2-2, 7.2-3, and 7.2-4.

7.2.1.3 Final System Drawings
Refer to CESSAR Section 7.2.1.3.

In addition, for a list of applicable draWings and diagrams,

see section 1.7.

March 1995 7.2-19 Revision 7
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; Table 7.2-4AA
;J REACTOR PROTECTIVE INSTRUMENTATION RESPONSE TIMES
i
ﬁ (Sheet 1 of 2)
|
‘? FUNCTIONAL UNIT RESPONSE TIME
1 I. TRIP GENERATION
: A. Process
| 1. Pressurizer Pressure - High < 0.50 seconds
| 2. Pressurizer Pressure - Low < 1.15 seconds
X 3. Steam Generator Level - Low <€ 1.15 seconds
“ 4. Steam Generator Level - High < 1.15 seconds
5. Steam Generator Pressure - Low < 1.15 seconds
: 6. Containment Pressure - High < 1.15 seconds
t 7. Reactor Coolant Flow -~ Low < 0.58 second
) 8. Local Power Density - High
a. Neutron Flux Power from Excore < 0.75 second(?@)
: Neutron Detectors
; b. CEA Positions < 1.35 second(P)
7 c. CEA Positions: CEAC Penalty < 0.75 second(P)
| Factor
9. DNBR - Low
a. Neutron Flux Power from Excore < 0.75 second(2)
Neutron Detectors
b. CEA Positions < 1.35 second(P)
c. Cold Leg Temperature < 0.75 second(?)
d. Hot Leg Temperature < 0.75 second(9)
e. Primary Coolant Pump Shaft Speed |< 0.30 second(€)
: f. Reactor Coolant Pressure from < 0.75 second(®)
Pressurizer
g. CEA Positions: CEAC Penalty < 0.75 second(P)
Factor
B. Excore Neutron Flux
1. Variable Overpower Trip < 0.55 second(2)
2. Logarithmic Power Level - High
a. Startup and Operating < 0.55 second(2)
b. Shutdown < 0.55 second(?®)

N

March 1995 7.2=-19.a Revision 7
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Tablg 7.2=-4AA

REACTOR PROTECTIVE INSTRUMENTATION RESPONSE TIMES

(Sheet 2 of 2)

FUNCTIONAL UNIT RESPONSE TIME
C. Core Protection Calculator System
1. CEA Calculators Not Applicable
2. CEA Protection Calculators Not Applicable
D. Supplementary Protection System
Pressurizer Pressure - High < 1.15 second
II. RPS LOGIC
A. Matrix Logic Not Applicable
B. Initiation Logic Not Applicable
III. RPS ACTUATION DEVICES
A. Reactor Trip Breakers Not Applicable
B. Manual Trip Not Applicable

a. Neutron detectors are exempt from response time
testing. The response time of the neutron flux signal
portion of the channel shall be measured from the
detector output or from the input of first electronic
component in channel.

b. Response time shall be measured from the output of the
sensor.

c. The pulse transmitters measuring pump speed are exempt

. from response time testing. The response time shall
be measured from the pulse shaper input.

d. Response time shall be measured from the output of the
resistance temperature detector (sensor). RTD
response time shall be measured at least once per 18
months. The measured response time of the slowest RTD
shall be less than or equal to 8 seconds.

e. Response time shall be measured from the output of the

March 1995 7.2-19.b Revision 7
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T7.2.2 ANALYSIS
7.2.2.1 Introduction

The RPS is designed to provide the following protective
functions: '

° Initiate automatic protective action to assure that
acceptable RCS and fuel design limits are not exceeded
during specified incidents of moderate frequency and
infrequent incidents.

° Initiate automatic protective action during limiting
faults to aid the ESF systems in limiting the
consequences of the limiting faults.

A description of the reactor trips provided in the RPS is
given in paragraph 7.2.1.1.1. Paragraph 7.2.2.2 provides the
bases for all the RPS trips and table 7.2-1 gives the
applicable typical trip setpoints.

Most of the trips in the RPS are single parameter trips (i.e.,
a trip signal is generated by comparing a single measured
variable with a fixed setpoint). The RPS trips that do not
fall into this category are as follows:

A. Low pressurizer pressure trip

This trip employs a setpoint that is determined as a
function of the measured pressurizer pressure or that
is varied by the operator.

B. Low steam generator pressure trip

This trip employs a setpoint that is determined as a
function of the measured steam generator pressure or
that is varied, by the operator.

c. High -local power density trip

This trip is calculated as a function of several
measured variables.

March 1989 7.2=20 Revision 1

I.




]

PVNGS UPDATED FSAR

REACTOR PROTECTION SYSTEM
. Reactor coolant pump shaft seizure;

. Depressurization due to inadvertent actuation of
primary or secondary safety valves at 100% power;

1
. A reactor coolant pump sheared shaft; and
. Steam generator tube rupture.
7.2.2.2 Trip Bases (
1
The RPS consists of fifteen trips in each RPS channel that will
initiate the required automatic protective action utilizing a
coincidence of two like trip signals.
A brief description of the inputs and purpose of each trip is
presented in paragraphs 7.2.2.2.1 through 7.2.2.2.11.
7.2.2.2.1 Variable Overpower Trip
7.2.2.2.1.1 Input. The input is neutron flux power from the
excore neutron flux monitoring system.
7.2.2.2.1.2 Purpose. This trip provides a reactor trip to
assist the ESF systems in the event of an ejected CEA limiting 1

fault.

7.2.2.2.2 High Logarithmic Power Level Trip

7.2.2.2.2.1 Input. The input is neutron flux power from the
excore neutron flux monitoring system.

7.2.2.2.2.2 Purpose. This trip assures the integrity of the

fuel cladding and RCS boundary in the event of unplanned
criticality from a shutdown condition, resulting from either
dilution of the soluble boron concentration or uncontrolled
withdrawal of CEAs. 1In the event that CEAs are in the ¥
withdrawn position, automatic trip action will be initiated.

March 1989 7.2-25 Revision 1
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If all CEAs are inserted, an alarm is provided to alert the
operator to take appropriate action in the event of an
unplanned criticality.

7.2.2.2.3 High Local Power Density Trip '
7.2.2.2.3.1 Inputs. The inputs are

. Neutron flux power and axial power distribution based

-

on the excore neutron flux monitoring system;

. Radial peaking factors based on CEA position
measurement system (RSPTs):

. AT power based on coolané temperatures, pressure, and
RCP speed measurements;

. Penalty factors from CEACs for CEA deviation within a
subgroup: and - |

. Penalty factors generated within the CPC for subgroup

deviation and groups out-of-sequence.

7.2.2.2.3.2 Purpose. This trip prevents the linear heat rate
(KW/ft) in the limiting fuel pin in the core from exceeding
fuel design limits in the event of defined incidents of
moderate frequency or infrequent incidents.

7.2.2.2.4 Low DNBR Trip
7.2.2.2.4.1 Inputs. The inputs are

. Neutron flux power and axial power distribution based
on the excore neutron flux monitoring system:;

o RCS pressure from pressurizer pressure measurement;

. AT power based on coolant temperatures, pressure, and
RCP speed measurements;

. Radial peaking factors based on CEA position
measurement (RSPTs);

(1)
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7 Table 7.2-4A
PLANT PROTECTION SYSTEM FAILURE MODES AND EFFECTS ANALYSIS

(Sheet 121 of 129)

Naxze

Fallure
Mode

Cause

Symptoms and Local Etfects
Including Dependent Fallures

Method
of
Detection

Inherent
Compensating
Provision

BEfect Upen
PPS

Remarks
and
Other EEfects

66) Matrix
Hold Push-
button
(e.q.,
A"
Matrix)

a) open =
Matrix
relay
circutit
contacts.

b) Closed-
Matrix
relay
circuit
contacts.

c) open -
Bistable
relay

circuit |
contacts

d) Closed-
Bistable
relay
circult
contacts

Mech. fallure,
contact
deterioration.

Mech. damage,
welded
contacts.

Mech. fallure,
contact
deterioration.

Mech. danage,
welded
contacts.

Unable to energlze matrix
relay test colls which
inhibits matrix response when
selected pair of contacts in
"AB" logic matrix 1s actuated.
Matrix will pass test signal
as bonafide actuation signal
(e.g., CSAS).

Matrix relay test colls remain
energlzed, preventing reactor
trip initlated by same matrix.

Unable to energize any systea
channel trip select switch or
RPS channel trip select
switch, bistable test relay
coils.

Bistable relay test colls
connected to system channel
trip select switch remains
energized during test.

Matrix relay hold
and drop-out indi-
cator lights inoper-
ative. Annunciation.

Matrix relay hold
and drop-out indi-
cator lights remain
on.

Unable to release
bistable relay. No
trip indicator
lights.

Bistable relay trip
indicator 1light is
on.

None required

Removal of test
power.

None required

Removal of test
power supply or
positioning CRT
switches to off.

Test signal initi-
ator actuation sig-
nal for selected
systea channel trip
switch contacts are
nake-before-break,
which would allow
detection of prior
contact. -

Affected logic
natrix cannot
initlate trip when
required during
test.

None. Unable to
conduct matrix
logic test for "aB*
matrix.

Actuation signal 1is
initiated when test
switch is turned
on.

Test procedure
requires matrix and
channel switch at
off position. The
fallure of these
contact pairs can bdbe
detected before
channel is tested.

Reactor trip logic
becores 2-out-of-2
during test perlod
only. {(4th input
signal bypassed at
bistable).

No affect on opera-
tion of PPS. Operator
cannot test bist-
ables, pair associ-
ated with matrix
legic (e.9. "AB").

First position of
systea channel trip
select switch 1s RPS
trip, and when
Operator starts test
sequence the reactor
may trip.
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Table 7.2-4A

PLANT PROTECTION SYSTEM FAILURE MODES AND EFFECTS ANALYSIS

(Sheet 122 of 129)

Method Inherent Renarks
Fatlure Syzptoss and Local Effects of Coapensating Bffect Upon and
Nane Mode Cause Including Dependent Fallures Detection Provistion PPS Other Effects
67) System| Intermit- | Mech. damage, | Unable to energize bistable No bistable test None required Unable to test logic
Channel tent contact relay test colls assoclated light indication, ratrices for
Trip contact deterioration.] with system channel trip affected systen
Select (open) select switch. channel trip.
Switch
68) RPS Internit- | Mech. damage, | Unable to energlze bistable No bistable test None required Unable to test No affect on opera-
channel tent contact relay test colls assoclated 1ight at test logic matrices for tion of PPS.
Trip contact deterioration.] with test switch position. switch position affected bistable
Select (Open) location. pair.
Switch
69) Bi- a) open Overvoltage, {Unable to energize affected Bistable test light | None required Unable to test that | No effect on opera-
stable mech. damage. | bistable test coll to inltiate| stays off. portion of logic tion of PPSs.
relay test relay trip for the particular wmatrices completely
coll parareter under test. for the parameter R
{e.q., under test.
Al-1)
b) short Mech. damage. | Test power supply will be Power supply indi- | None required Unable to test
reduced to approx. zero. cator light inoper- logic matrices
ative. completely.
Deterioration | Bistable relay test coil Bistable test light | None required
of Insulation }cannot be energlzed. stays off.
70) Matrix| Intermit- | Mech. damage, |Matrix relay test colls for Matrix relay hold None required Reactor trip could
Relay Trip| tent contact the affected position (e.q., indicator 1ight occur during bist-
Select contact deterforation.]"1") remain de-energized inoperative. able relay trip
Switch (open) - during test period. Annunciation. test.
(e.g., po- b
sition 1).
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Table 7.2-4A
PLANT PROTECTION SYSTEM FAILURE MODES AND EFFECTS ANALYSIS
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(Sheet 125 of 129)

Method Inherent Renarks
Fallure Syrptoms and Local Effects of Coapensating Bffect Upon and
Nane Mode Cause Including Dependent Failures Detection Provision PPS Other Effects
75) Channel| f) Con- contact weld, | Power still provided to Ch. B | None, Procedures pre~ None.,
A Test tacts to |mech. damage. | test switch when ch. A is in clude testing two
Switch Ch. B test test. Possible to test two ch’s. at same
(cont.) switch ch's. at same time. tize.
fail
closed.
g) Con— Contact Spurious "Test in Progress® Annunciation. None. None.
tacts to [deterioration,|alarms.
test mech, danage,
annunc. open lead.
Eail open.
h) con- Contact weld, |"Test in Progress® alarm not Operator, when Ch. A *"Test in None.
tacts to |[mech. binding.|sound when Ch. A switch starting test. Progress® lamp
test engaged. cones on.
annunc.
fall
closed.
76) ch. A | Falls off.|Burnt out, Loss of visual indication Operator, when Test annunc. not | None.
Test Lamp mech. damage. |when Ch. A is in Test. starting test. affected.
77) ¢ch. A a) Fails |overstress, Relay contacts in matrix hold | operator, when None, None.
Test Relay | open. open winding, |button power lines will not starting test.
nmech. damage. |close. Unable to test Ch. A.
b) N.O. open lead, Sane as 77 a) Same as 77 a) Saxze as 77 a) Same 77 a) '
contacts |contact cor-
in power |rosion.
clrcutt
fail open.
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Table 7.2-4A

PLANT PROTECTION SYSTEM FAILURE MODES AND EFFECTS ANALYSIS

(Sheet 126 of 129)

Method Inherent Remarks
Failure Symptoms and Local Effects of Coupensating Bffect Upon and
Name Mode Cause Including Dependent Fallures Detection Provision PPS Other Bffects
77) ch. A c) One Contact weld, | None. None. None. None.
Test Relay |N.0. con- | mech. binding.
tact in
power
circuit
falls -
closed.
78) PPS Cal-]a) Open Mech. damage, | Unable to energize bistable No bistable trip None. None. No effect on opera-
ibration and contact relay trip test clrcult and indication. tion of PPS. May not
Test Panel deterioration.| supply test signal to bistable be able to test
Trip Test selected for test. bistables in atfec-
Pushbutton = ted channel (e.g.,
(PB ~) Channel "A%).
(e.q..
Channel b) Closed | Mech. damage, | Bistable relay trip test Bistable in test Depressing matrix | Half loglc matrix Operator will be
*A") welded circult energlzed when test indicator. hold pushbutton trip could occur aware of problem
contacts. signal power supply 1s turned and/or reducing during testing. as soon as test power
on. ' signal level supply is turned on
below trip level. and before test
sequence starts,
79) Trip a) Open oOvervoltage, |Unable to energize trip test No trip signal None. Selected bistable No effect on opera-
Test Clrcuit|coil. mech. damage. | circuit. The contacts which indication. tion of PPS.

Relay (X-1,
e.q.,
Channel
.A-)

relays cannot be
tested in affected
channel (e.g., "A")

connect the bistable selected
for test to the test signal
will not be energlzed.
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signals originating in the RPS which feed the plant monitoring
system (PMS) are isolated to maintain their channel
independence.

7.2.2.3.2.7 Sections 4.7 through 4.22. Refer to the
respective CESSAR sections.

7.2.2.3.3 Testing Criteria

Conformance-to IEEE 338-~1971 and Regqgulatory Guide 1.22 are
discussed in paragraphs 7.1.2.7 and 7.1.2.15. Test intervals
and their bases are included in the Technical Specifications.

A complete channel can be tested without causing a reactor trip
and without affecting system operability. Overlap in the RPS
channel tests is provided to assure that the entire channel is
functional. The testing scheme is discussed in detail in
paragraph 7.2.1.1.9. For the organization for testing and
documentation, refer to chapter 13.

Since operation of the RPS will be infrequent, the system is
periodically and routinely tested -to verify its operability. A
complete channel can be individually tested without initiating
a reactor trip, without violating the single failure criterion,
and without inhibiting the operation of the system. The system
can be checked from the sensor signal through the circuit
breakers of the RTSS. The RPS can be tested during reactor
operation. The sensors can be checked by comparison with
.similar channels or channels that involve related information.
Minimum frequencies for checks, calibration, and testing of the
RPS instrumentation are given in the Technical Specifications.
Overlap in the checking and testing is provided to assure that
the entire channel is functional. The use of individual trip
and ground detection lights, in conjunction with those provided
at the supply bus, assures that possible grounds or shorts to
another source of voltage will be detected.

‘ (1)
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PVNGS UPDATED FSAR

REACTOR PROTECTION SYSTEM

7.2.2.4 Failure Modes and Effects Analysis (FMEA) ‘ ‘

A FMEA for the RPS and ESFAS is provided in table 7.2-4A. The
FMEA is for protection systems' sensors, and coincidence and
actuating logics. Refer to CESSAR Section 7.2.2.4 for logic
interface for protection systems.

7.2.2.4.1 Potential Impacts of Control Systems Failures

Table 7.2-5 identifies the control systems that were considered
in the evaluation of potential impacts on plant safety due to
common power source or common sensor failures. As discussed
below, the consequential malfunctioning of these systems due to
a common power/sensor failure has less impact on plant safety
than the bounding chapter 15 analyses.

Table 7.2-5
CONTROL SYSTEMS CONSIDERED TO HAVE POTENTIAL
IMPACTS UPON PLANT SAFETY DUE TO COMMON
POWER SOURCE OR COMMON SENSOR FAILURES -

Control System Acronym
Reactor regulating system RRS
Control element drive mechanism control system CEDMCS
Reactor power cutback system RPCS
Boron control system BCS
Steam bypass control system SBCS
Turbine-generator control system TGCS
Moisture separator reheat control system MSRCS
Feedwater control system FWCS
Main feedwater turbine pump control system MFTPCS
Condenser level control system CLCS
Pressurizer level control system PLCS
Pressurizer pressure control system PPCS
(1)
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. 7.2.2.4.1.1 Power Source Failures. The power source
failures which would affect more than one control systen,
and a brief description of the impact on each control
system, are provided below. Except for the loss of offsite
electrical power, which is specifically addressed by the
chapter 15 analyses, no other power failures have been
identified which would introduce additional control system
malfunctions to those described. This is due to the degree
of separation inherent in the electrical power distribution
network and the availability of backup power sources within
the network.

7.2.2.4.1.1.1 Impact Due to Loss of 120 V-ac Distribution
Panel E-NNN-D1l.

FWCS The main feedwater pump speed will decrease to

its minimum controlled speed, reducing

. feedwater flow. In addition, the feedwater 1
control valves will fail as-is (in the position
they were in when power was lost).

SBCS - The control system cannot generate quick open
and modulate open signals to open the turbine
bypass valves. In addition, control room
indication of the automatic permissive signal
will be 1lost.

RPCS - The control system will be unable to generate ,
CEA drop demand and turbine runback signals.

PLCS - The letdown control valve closes and the

PPCS normally running and standby charging pumps
will not operate. They can be started manually
from BO3. With either HS-100 and/or HS-100-3
in "Y" position, the 1E and non-1E backup
heaters and the proportional heaters will trip

"I' off.

(1)
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CEDMCS -~ Loss of one of two redundant power sources to ‘
the interlock relays. Therefore, CEDMCS will
not be impacted.

7.2.2.4.1.1.2 Impact Due to Loss of 120 V-ac Distribution
Panel  E-NNN-D12.

SBCS - 1Inability to generate an automatic motion
inhibit (AMI) signal.

RRS -~ Inability to generate CEA motion demand
signals. Loss of CEA motion demand indication
in the control room.

PPCS - The control for pressurizer spray control
PLCS valve inlet will not close. With either HS-100
and/or HS-100-3 in "X" position, all lE and
non-lE backup heaters and proportional heaters
will trip off. With both HS-100 and HS-100-3
in "Y" position, the proportional heaters will ‘
turn fully on with no controls, while the 1E
and non-1lE backup heaters will be fully on with
control. Pressure indication
in the control room goes to O psia.

CLCS - 1Inability to generate condensate storage tank
control valve opening signal. The valve will
remain in its normally closed state.

CEDMCS -~ ©Loss of one of two redundant power sources to
the interlock relays. Therefore, CEDMCS will
not be impacted.

7.2.2.4.1.1.3 Impact Due to Loss of 125 V-dc Load Center
E-NKN-M45.

SBCS - 1Inability to actuate turbine bypass valve quick
open or permissive solenoids. Loss of quick

open indication in the control room.

(L)
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controlqvalves ensures primarx'system mass 1is
controllable within the time frame before operator
action. ~The loss of backup heaters is within the
analysis, and they become available in any event upon
switching control to the unaffected loop.

The calculation of the pressurizer level swell used the
following assumptions:

. The maximum initial pressurizer liquid level is
60% “

L Each charging pump operates at 44 gallons per
minute

. The letdown is completely isolated due to the
panel failure

] The charging flow is heated to RCS temperatures

Using this data, it can be calculated that the operator
has at least 20 minutes to take action before the
safety valve nozzles are submerged. This is the same
operator action response time used to set the initial
pressurizer level technical specifications. This
calculation is conservative in that the RCS
temperatures, and hence pressurizer level, are assumed
to attain post-trip values approximately equal to their
initial values predicted for the loss of condenser
vacuum event. The panel failure event will not result
in the reactor coolant pump coastdown assumed in the
loss of condenser vacuum event and, therefore, will
experience better heat transfer and a lower post-trip
pressurizer liquid level. The reduced post-trip
pressurizer level will result in additional margin for
operator action. |

The mass addition prior to reactor trip (approximately
one minute) does not significantly increase the maximum
pressurizer level (less than 30 cubic feet) and will

(1)
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not affect maximum RCS pressure. Figure 15E-6
illustrates this insensitivity of maximum RCS pressure
to pre-trip RCS mass addition (analogous to an increase
in the initial pressurizer water volume).

Panel E-NNN-D12 Failure

The loss of this panel will result in the loss of
automatic pressurizer pressure control. However, 1if
HS-100 and HS-100-3 are in the "Y" position, the 1lE and
non-1E backup heaters will be available. With either
handswitch in the "X" position, backup heaters will
trip off. Also, when HS-100 and HS-100-3 are in the
"Y" position, proportional heaters will turn full on
with no control, and with either handswitch in the "X"
position, the proportional heaters will trip off. The
condenser hotwell level may decrease due to the
inability to automatically control it. 1In addition,
the RRS and SBCS will behave as if they were in their
manual mode of operation.

The loss of heaters with closure of spray valves is not
a concern. Auxiliary spray remains available to
control increases in RCS pressure and all heaters will
be available if control is switched to the unaffected
control loop. With HS-100 or HS-100-3 in the "Y*
position, proportional heaters will turn full on with
no automatic control, but are still able to be
deenergized from the control room. A total loss of
feedwater flow (LOFW) due to the condenser hotwell
level decrease may occur. However, the LOFW event
presented in subsection 15.2.7 assumed that the PPCS,
SBCS, and RRS are in the manual mode of operation,
unable to automatically respond to challenges.
Therefore, the LOFW event bounds the panel failure
event.

(1)
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Load Center E-NKN-M45 Failure

Failure of this load center effectively results in the
SBCS, CLCS, and MFTPCS being placed in the manual mode
of operation. 1In addition, pressurizer pressure
control will be hindered, due to lack of control of all
the non-Class 1E heaters. If RCS pressure drifts below
the backup heater actuation setpoint the class
1E-powered backup heaters cannot be energized due to
the presence of a trip signal. The loss of backup
heaters is within the bounds of chapter 15 analyses and
is listed in the analyzed failures of table 15.0-0.
This panel failure is not of concern with respect to
peak RCS pressure, fuel performance, or radiological
releases.

7.2.2.4.1.2.2 Evaluation of Common Sensor Failures.

A.

RCS Cold Leg Temperature Sensor (CEDMCS, RRS, PLCS)

The PLCS receives an average reactor coolant
temperature (Tavg) signal from the RRS based on
either loop or both loop cold leg and hot leg
temperatures (Tcold and Thot) measurements. The
measured Tavg determines the programmed pressurizer
level. 1If a T channel fails such that T

cold avg
(indicated) does not agree with Tavg (actual) then
the PLCS will adjust charging and letdown to change the
pressurizer level to the new programmed level within

the normal operating band.

The RRS and CEDMCS have several features which protect
against inadvertent CEA motion following failure of
Tcold channel. These include inpgt channel deviation
alarm, automatic motion inhibit, and automatic
withdrawal prohibit. 1In addition, the consequences of

inadvertent CEA insertion (withdrawal) resulting from

(1)

March 1990 7.2=-171 Revision 2




PVNGS UPDATED FSAR

REACTOR PROTEéTION SYSTEM

i indicated Tcold failing higher (lower) than actual
t . : . . .
! Tcold in combination with pressurizer level

variations within the control band are bound by the CEA

withdrawal event described in subsection 15.4.2.

B. Pressurizer Level Sensor (PPCS, PLCS)

In respoﬁse to a high indicated pressurizer level
(Lpzr) the PLCS will decrease charging flow and
increase letdown flow resulting in a slow decrease in
RCS inventory and pressurizer level. 1If the indicated
Lpzr is high enough, a high level alarm will be
: generated, the normally running charging pump will be
| secured, and an insufficient charging alarm will be
‘ " generated. 1In addition, if the pressurizer level error
Lpzr (indicated) - Lpzr (programmed) is large
enough, the PLCS will signal the PPCS to energize
pressurizer heaters. The high indicated Lpzr will

disable one of two channels of heater cutout.

Normally, however, one channel is sufficient to
activate the heater interlock and generate a low Lpzr
alarm. Also, under the conditions of maximum letdown
flow and minimum charging flow, it would require in
excess of 30 minutes for pressurizer level to drop from
; the full power programmed level to the level

| corresponding to the top of the heaters. This time
interval would allow the operator to arrest the level

transient prior to heater uncovery.

The thermal-hydraulic effects of the slow decrease in
RCS inventory are bounded by the double-ended break of
a letdown line as described in subsection 15.6.2.

If the indicated Lpzr fails low, the PLCS would

increase charging and decrease letdown. This would
result in a slow increase in RCS inventory. If the

indicated L 2

pzr fails low enough, a low level alarm

. (1)
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7.3.1.1.5 Redundancy

For two-out-of-four logic redundancy features, refer to CESSAR
Section 7.3.1.1.5.

Redundant features of the one-out-of-two ESFAS include:

A. Two independent channels, from process sensor/trans-
mitter through and including bistable output relays,
are provided.

B. Two trip paths are present for each actuation signal.

c. Each actuation signal actuates two output trains so
that redundant system components may be actuated from
separate trains.

D. Power for the system is provided from two separate
buses. Power for control and operation of redundant
actuated components comes from separate buses. Load
group 1 components and systems are energized only by
the load group 1 bus and load group 2 components and
systems are energized only by the load group 2 bus.

The result of the redundant features is a system that meets
the single failure criterion and can be tested during plant
operation.

7.3.1.1.6 Diversity

For two-out-of-four logic diversity features, refer to CESSAR
Section 7.3.1.1.6. The one-out-of-two ESFAS is designed to
eliminate credible dual channel failures originating from a
common cause. The failure modes of redundant channels and the
conditions of operation that are common to them are analyzed
to ensure reasonable assurance that:

A. The monitored variables provide adequate information
during the accidents.
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B. The equipment can perform as required. " 0

c. The interactions of protective actions, control
actions, and the environmental changes that cause, or
are caused by, the design basis events do not prevent
the mitigation of the consequences of the event.

D. The system cannot be made inoperable by the inadvertent
actions of operating and maintenance personnel.

In addition, the design is not encumbered with additional
components or channels without reasonable assurance that such
additions are beneficial.

7.3.1.1.7 Sequencing

There is no sequencing for any ESF equipment other than that
necessary for ESF bus loading. The automatic load sequencer
is discussed in paragraph 8.3.1.1.3.

7.3.1.1.8 Testing

For two-out-of-four testing capabilities, see CESSAR Section
7.3.1.1.8. In addition, provisions are made to permit
periodic testing of the one-out-of-two ESFAS. These tests
cover the trip actions from sensor input through the
protection system and the actuation devices. The system test
does not interfere with the protective function of the
system. The testing system meets the criteria of IEEE
Standard 338-1971 and Regulatory Guide 1.22. For the testing

6 of the radiation measurement channels, see section 11.5 and
the ODCM.

Since actuation of the ESF systems controlled by the one-out-

of-two ESFAS does nét disturb normal plant operating

conditions, the one-out-of-two ESFAS is tested by complete

actuation as described below. Frequency of accomplishing the

tests is listed in Section 3/4.3.2 of the Technical

Specifications. »

March 1994 ) 7.3-8 Revision 6
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7.3.1.1.8.1 Sensor Checks. During reactor operation, the
measurement channels providing an input to the ESFAS are
checked by comparing the outputs of similar channels, and by
cross—-checking with related measurements.

During extended shutdown periods or refueling, these measure-
ment channels are checked and calibrated against known
standards.

7.3.1.1.8.2 Trip Bistable Test. Testing of the system is
accomplished by manually varying the input signal to the trip
setpoint level on one bistable at a time and observing the
trip action.

When the bistable of a protective channel is in a tripped
condition, the following conditions should exist:

° The bistable output relay is deenergized.

° The group relay in each actuation channel is
deenergized.

° The ESF components are in the ESFAS actuation position.

) Actuation is annunciated on the control room

annunciator panel.

Proper operation may be verified by the following:

° Checking the position of each ESF component
° Checking the actuation annunciation
° checking the ESF component status indication

The test is repeated for the other bistable.

7.3.1.1.8.3 Response Time Tests. Refer to CESSAR Section
7.3.1.1.8.8. Response time testing required at refueling
intervals are given in Section 3/4.3.2 qf the Technical
Specifications. These tests include the sensors for each
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ESFAS channel and are based on the criteria defined in

7| paragraph 7.3.2.3.3. The ESF response times limits are
identified in table 7.3-14.

7.3.1.1.9 Vital Instrument Power Supply

The vital instrument power supply for the ESFAS is described
in chapter 8.

7.3.1.1.10 Actuated SYstems

Refer to CESSAR Section 7.3.1.1.10. Paragraphs 7.3.1.1.10.1
through 7.3.1.1.10.7 supplement the information presented in
CESSAR. Paragraphs 7.3.1.1.10.8 through 7.3.1.1.10.11
71 describe the additional ESF systems. Table 7.3-1B presents
« the design basis events that require specific ESF system
action. Table 7.3-3 presents the monitored variable required
for ESF system actuation.

7.3.1.1.10.1 Containment Isolation System. Refer to CESSAR
Section 7.3.1.1.10.1, and:

A. See table 6.2.4-1 for a list of devices actuated on a
containment isolation actuation signal (CIAS). 1In
addition to the devices listed in table 6.2.4-1, the
two electrical penetration room essential cooling‘units
are started on a CIAS.

B. CESSAR Figure 7.3-1b, ESFAS signal logic (CIAS).

c. Figure 6.2.4-1, containment penetration valve
arrangements. |

D. Figure 7.2-2, instrumentation location layout drawing
for CIAS input services.

The procedure for removing the containment isolation system
from service for containment leaktesting is referenced in
section 13.5.

March 1995 7.3-10 Revision 7
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. Table 7.3-1B

ENGINEERED SAFETY FEATURES RESPONSE TIMES
(Sheet 1 of 3)

INITIATING SIGNAL RESPONSE TIME
AND FUNCTION IN SECONDS

1. Manual

a. SIAS
safety Injection (ECCS) Not Applicable
Containment Isolation Not Applicable
Containment Purge Valve Not Applicable
Isolation
b. CSAS
Containment Spray Not Applicable
c. CIAS
Containment Isolation Not Applicable
d. MSIS
Main Steam Isolation Not Applicable
c. RAS
‘ Containment Sump Not Applicable 7
Recirculation
£f. AFAS
Auxiliary Feedwater Pumps Not Applicable
2. Pressurizer Pressure - Low
a. Safety Injection (HPSI) < 30%@)/30®
b. safety Injection (LPSI) < 30 /30®
c. Containment Isolation
1. CIAS actuated mini-purge < 10.6/10.6®
valves .
2. Other CIAS actuated valves < 31731
3. Containment Pressure - High
a. Safety Injection (HPSI) < 30 /30
b. Safety Injection (LPSI) < 30 /30
c. Containment Isolation
1. CIAS actuated mini-purge < 10.6/10.6®
valves
2. Other CIAS actuated valves < 31631

March ‘1995 7.3-10.a Revision 7
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FEATURE SYSTEMS

ENGINEERED SAFETY FEATURES RESPONSE TIMES

(Sheet 2 of 3)

INITIATING SIGNAL

RESPONSE TIME

AND FUNCTION IN SECONDS
d. Main Steam Isolation
1. MSIS actuated MSIV's < 5.6®/5,6®
2. MSIS actuated MFIV's(® < 10.6/10.6®
e. Containment Spray Pump < 330 /23
4. Containment Pressure - High-High
a. Containment Spray < 3323
5. Steam Generator Pressure - Low
a. Main Steam Isolation
1. MSIS actuated MSIV's < 5.6 /5, 6®
2. MSIS actuated MFIV's(® < 10.6'/10.6®
6. Refueling Water Tank - Low
a. Containment Sump < 45 /45®
Recirculation
7. Steam Generator Level - Low
a. Auxiliary Feedwater < 46 /23®
(Motor Drive)
b. Auxiliary Feedwater < 30 /30
(Turbine Drive)
8. Steam Generator Level - High
a. Main Steam Isolation
1. MSIS actuated MSIV's < 5.6/5,6®
2. MSIS actuated MFIV's(® < 10.6'9/10.6®
9. Steam Generator AP-High-Coincident
with Steam Generator Level Low
a. Auxiliary Feedwater Isolation < 16 /16®
from the Ruptured Steanm
Generator
10. Control Room Essential Filtration < 180 /180XD

Actuation

March 1995
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Table 7.3-1B
ENGINEERED SAFETY FEATURES RESPONSE TIMES
(Sheet 3 of 3)

INITIATING SIGNAL RESPONSE TIME
AND FUNCTION IN SECONDS

11. 4.16 kV Emergency Bus Undervoltage
(Degraded Voltage)

Loss of Power 90% system < 35.0
voltage
12. 4.16 kV Emergency Bus Undervoltage
(loss of Voltage)
Loss of Power £ 2.4

TABLE NOTATIONS

a.

Diesel generator starting and sequence loading delays
included. Response time limit includes movement of
valves and attainment of pump or blower discharge
pressure.

Diesel generator starting delays not included. Offsite
power available. Response time limit includes movement
of valves and attainment of pump or blower discharge
pressure.

MFIV valves tested at simulated operating conditions;
valves tested at static flow conditions to
< 8.6/8.6® seconds.

Radiation detectors are exempt from response time
testing. The response time of the radiation signal
portion of the channel shall be measured from the
detector output or from the input of first electronic
component in channel to closure of dampers M-HJA-MO1,
M-HJA-M52, M-HJB-MO0l1 and M-HJB-~M55.

March 1995 7.3-10.c Revision 7




Ammmm e x|

March 1995

PVNGS UPDATED FSAR

ENGINEERED SAFETY
FEATURE SYSTEMS

This page intentionally blank

7.3-10.d Revision 7




PVNGS UPDATED FSAR
ENGINEERED SAFETY
FEATURE SYSTEMS

Table 7.3-2

DESIGN BASIS EVENTS REQUIRING ESF SYSTEM ACTION (Sheet 1 of 2)
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Loss of reactor * * * * *x (e) *x (c) * * (b)
coolant -- large
»  break
. Loss of reactor * * * * * x (@) + (€) * * (b)
*  coolant -~ small
break (&
'Steam generator * () | * *
tube rupture
. Steam line break * * * * *
(inside
containment)
Steam line bxeak * * *
(outside
containment)(d)
a. Includes CEA ejection and pressurizer safety valve opening
b. Manual actuation
c. Actuated by initiation of CPIAS or CIAS
d. 1Includes opening of secondary safety valve
e. On SIAS the fuel building essential ventialation system
starts and is aligned to exhaust from the auxiliary
‘ building
f. Design basis event not defined for an ATWS event |7
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Table 7.3-2
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plant
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. Table 7.3-3

MONITORED VARIABLES FOR ESF SYSTEM
PROTECTIVE ACTION (Sheet 1 of 2)
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Pressurizer * * x(e) | x(b) | ()
pressure
‘ Containment * * * * * x(e) | x(®) | x(c)
pressure
Steam generator * *
pressure
Refueling water * * *
tank level
Steam generatoxr * * (£) |7
level

a. Manual actuation post-LOCA

b. Actuated by initiation of CRVIAS or CIAS

c. Actuated by initiation of CREFAS or SIAS

d. Manual actuation - detectors are nonsafety-related

e. Actuated by initiation of SIAS, system aligned to exhaust
from the auxiliary building S

L 4

f. Steam generator level is also used to initiate an ATWS

DAFAS actuation if diverse scram signal is present and 7
‘ normal ESFAS has not initiated AFAS or MSIS
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Containment Spray System.

ENGINEERED SAFETY
FEATURE SYSTEMS

Refer to CESSAR

Appendix 6A for a description of the containment spray system,

and:

A. Table 6.2.4-1 for a list of devices actuated on a
containment spray actuation signal (CSAS) and
recirculation actuation signal (RAS).

B. Table 7.3-4 for additional CSAS actuated devices.

C. Table 7.3-5 for additional RAS actuated devices.

D. CESSAR Figure 7.3-1b, ESFAS signal logic (CSAS and

RAS).

E. Figure 6.3-1, P&I diagram (safety injection system)

F. Figures 7.2-2 and 7.2-4, instrumentation location

layout drawing for CSAS and RAS input devices.

Table 7.3-4

ACTUATED DEVICES LIST

CONTAINMENT SPRAY ACTUATION SIGNAL

Figure No. Description Function
6.3-1 Containment spray pumps Start
and pump room cooling
unit (2)

June 1996
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Table 7.3-5
RECIRCULATION ACTUATION SIGNAL
ACTUATED DEVICES LIST

Figure

No. Description Function

6.3-1 | Low pressure safety injection Stop
pumps (2)

6.3-1 | LPSI pump miniflow valves Close

6.3-1 | HPSI pump miniflow valves Close

6.3-1 | Containment spray miniflow valves (2) Close

6.3-1 | Combined SI miniflow return to RWT Close
valves (2)

The procedure for removing the containment spray system f£rom
service for containment leaktesting is referenced in section
13.5.

7.3.1.1.10.3 Iodine Removal System. Refer to CESSAR
Appendix 6B for a description of the iodine removal system,
and paragraph 7.3.1.1.10.2 for references applicable to the
iodine removal system.

7.3.1.1.10.4 Main Steam Igolation System. Refer to CESSAR
Section 7.3.1.1.10.4, and:

A. Table 6.2.4-1 for a list of devices actuated on a main
steam isolation signal (MSIS)

B. CESSAR Figure 7.3-1c, ESFAS signal logic (MSIS)
C. Figure 10.3-1, P&I diagram (main steam system)

D. Figures 7.2-2 and 7.2-3, instrumentation location
layout drawing for MSIS input devices

March 1995 7.3-16 Revisgsion 7
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7.3.1.1.10.5 Safety Injection System. . Refer to CESSAR
Section 7.3.1.1.10.5, and:

A. Table 6.2.4-1 for a list of devices actuated on
a safety injection actuation signal (SIAS)

B. Table 7.3-6 for additional SIAS actuated devices
C. CESSAR Figure 7.3-la, ESFAS signal logic (SIAS)
D. Figqure 6.3-1, P&I diagram (safety injection system)

E. Figures 7.2-1 and 7.2-2, instrumentation location
layout drawing for SIAS input devices.

In addition, the procedure for removing the safety injéction
system from service 'for containment leaktesting is referenced

7.3.1.1.10.6 Recirculation Actuation. Refer to CESSAR
Section 7.3.1.1.10.6 and Section 7.3.1.1.10.2 for references

applicable to the recirculation actuation signal.

In addition, the procedure for removing an RAS from the LPSI
pumps to allow them to be used for the shutdown cooling system

is referenced in section 13.5.

.7.3.1.1.10.7 Auxiliary Feedwater System. Refer to CESSAR

Section 7.3.1.1.10.7. The Seismic Category I portion of the
auxiliary feedwater system (corresponding to the emergency
feedwater system discussed in CESSAR) is provided to auto-
matically initiate residual heat removal capability during
emergency conditions such as a steam line rupture, loss of
normal feedwater, or loss of offsite and normal onsite power.
The non-Seismic Category I portion of the auxiliary feedwater
system is provided for normal nonemergency operation during
startup, cooldown, and hot standby. The non-Seismic Category I
portion of the auxiliary feedwater system is not an engineered
safety feature system and, therefore; is not addressed in this

Pl
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Table 7.3-6

_ FEATURE SYSTEMS

SAFETY INJECTION ACTUATION SIGNAL ACTUATED

DEVICES LIST (Sheet 1 of 2)

m——
v

Figure

No. Description Function

6.3-1 SI tanks No. 1 through 4 £ill and Close
sample isolation valves (4)

6.3-1 SI tanks No. 1 through 4 check valve| Close
leakage line isolation valves (4)

6.3-1 HPSI pumps and pump room essential Start
cooling units (2)

6.3-1 LPSI pumps and pump room essential Start
cooling units (2)

6.3-1 CS pumps and pump room essential Start
cooling units (2)

6.3-1 SI tanks No. 1 through 4 isolation Open
valves (4)

9,.3-13 | Letdown line isolation valve (1) Close

6.3-1 Hot leg injection check valve leak Close

’ isolation valve (2) )

9.2-4 Essential cooling water system Refer to
and pump room essential cooling paragraph
units- : 7.4.1.1.5

9.2-1 Essential spray pond system Refer to

paragraph
7.4.1.1.4

9.5-9 Diesel generator system Refer to

paragraph
7.4.1.1.1

9.4-1 Control room essential Refer to

filtration system table 7.3-9
and paragraph
7.3.1.1.10.10

9.2-8 Condensate transfer system Refer to

subsection
9.2.6
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Table 7.3-6
SAFETY INJECTION ACTUATION SIGNAL ACTUATED
DEVICES LIST (Sheet 2 of 2)

Figure ‘

No. Description Function
9.2-11 | Essential chilled water system Start
9.2-10 | Normal chilled water system stop
9.4-9 Fuel building essential ventilation Refer to

system paragraph
9.4.5.2
9.4-7 Containment normal reactor cavity Stop
cooling units (4)
9.4-7 Containment normal cooling stop
units (4)
9.4-7 Containment CEDM cooling units (2) Stop

7.3-19
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section. Subsequent references in this section to the
auxiliary feedwater system apply to the Seismic Category 1

portions only. The Seismic Category I portion of the
auxiliary feedwater system is described in subsection 10.4.9.

The safety-related display instrumentation for the auxiliary
feedwater system, which provides the operator with sufficient
information to monitor and perform the required safety features,
is described in section 7.5.

Further information on the actuation system ;s provided by the
following:

A. Table 6.2.4-2 for a list of valves actuated on
an AFAS

B. Table 7.3-7 for additional AFAS actuated devices.

C. Figure 7.3-1d4 in CESSAR and FSAR figure 7.4-4, ESFAS
signal logic (CESSAR signal EFAS corresponds to AFAS
for PVNGS)

D. Figure 10.4-11, P&I diagram

E. Figure 7.2-2, instrumentation location layout drawing
for AFAS input devices

7.3.1.1.10.8 Fuel Building Essential Ventilation Systems.
Radioactive contamination may occur in the spent fuel area

in the unlikely event that a spent fuel element is severely
damaged during handling. 1If a fuel handling accident occurs,

.sensors in the fuel building detect the fission products

released from the fuel and initiate appropriate action, as
discussed in section 9.4, to reduce the release of fission
products into the environment.

The fuel building essential ventilation system, as described
in section 9.4, is composed of components in redundant load
groups, load group 1 and load group 2. The instrumentation
and controls of the components and ‘equipment ;n load group 1

7.3-20
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in load group 2. Independence is adequate to retain the
redundancy required to maintain equipment functional capability
following those design basis events shown in table 7.3-2 that
are mitigated by the containment purge isolation systemn.

The containment purge isolation system is automatically
actuated by the CPIAS from the ESFAS. CPIAS is initiated by
one~out-of-two high airborne activity signals from two
redundant radiation monitors located in close proximity to the
power access purge exhaust duct and the refueling purge exhaust
duct. The monitors are identified as the "PAPA-A" and "PAPA-B"
monitors.

The system is designed so that loss of electric power to one-
out-of-two electronic remote indication and control units or to
the actuating logic actuates the containment purge isolation
systemn.

The CPIAS is combined with the CIAS in the control circuits of
the isolation valving common to both the containment purge
isolation system and the containment isolation system so that
either signal (logical OR) can actuate these valves. Figure
7.3~4 presents a typical control logic for these valves.

The safety-related display instrumentation for the containment
purge isolation system that provides the operator with suffi-
cient information to monitor and perform the required safety
functions is described in section 7.5.

Further information on the actuation system is provided by the

following:
A. Table 6.2.4-1 for a list of devices actuated on
a CPIAS
B. Figure 7.3-1, ESFAS signal logic (CPIAS)
c. Figure 9.4-7, P&I diagram (containment purge
systemn)
D. Section 12.3, instrument location layout

drawing for CPIAS input devices

March 1994 7.3-25 Revision 6
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7.3.1.1.10.10 Control Room Essential Ventilation Systems.

The control room essential ventilation systems are the control

room ventilation isolation system and the control room
essential filtration system.

Upon detection of a high airborne activity signal in the normal
air intake, the control room essential filtration system is
actuated. Both control room essential ventilation systems, as
discussed in section 6.4, are composed of components in
redundant load groups, load group 1 and load group 2.
Instrumentation and controls of the components and equipmént in
load group 1 are physically and electrically separate and
independent of instrumentation and controls of the components
and equipment in load group 2. Independence is adequate to
retain the redundancy required to maintain control room
habitability following those design basis events shown in
table 7.3-2.

The control room essential filtration system is automatically
actuated by a CREFAS. The CREFAS is initiated by one-out-
of-two air intake high airborne activity signals, a FBEVAS, or
a CPIAS as shown in figure 7.3-2. The CPIAS is discussed in
paragraph 7.3.1.1.10.9. The FBEVAS is discussed in paragraph
7.3.1.1.10.8. The system is designed so that loss of
electrical power to one-out-of-two electronic remote indication
and control units or to the actuating logic actuates the
control room essential filtration system.

The CREFAS is combined with the SIAS in the device control
circuits so that any one of the signals (logical OR) actuates
the devices listed in table 7.3-9. The development of the SIAS
is discussed in CESSAR Section 7.3.2.2.1. Figure 7.3-5 presents
a typical control logic to show the combination of these
signals.

In addition to the automatic initiating signals, two independent ‘

smoke detectors are provided in the outside air intake plenum.

March 1994 7.3-26 Revision 6
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Further information on the system is provided by the following:

A. Table 7.3-11, Containment Combustible Gas Control
System Actuated Devices List

B. Figure 6.2.5-1, P&I diagram (containment combustible
gas control system)

7.3.1.2 Design Basis Information

Refer to CESSAR Section 7.3.1.2. 1In addition, the actuation
setpoints not given in table 7.3-11A are provided in

table 7.3-12. The design bases for the additional one-out-
of-two ESFAS are as follows.

The one-out-of-two ESFAS is designed to provide initiating
signals for components that require automatic actuation .follow-
ing a DBA.

The systems are designed on the following bases to ensure
adequate performance of their protective functions:

A. The system is designed in compliance with the
applicable criteria of Appendix A of 10CFRS50, 1971.

B. System testing conforms to the requirements of IEEE
Standard 338-1971 and Regulatory Guide 1.22.

C. IEEE 279-1971 establishes specific protection
system design bases. The following paragraphs
describe how the design bases listed in Section 3
of IEEE 279-1971 are implemented.

! - . . . s
1. The additional generating station condition
that requires protective action is:

a. Fuel handling accident

b. Fire/smoke-plant vicinity

March 1989 7.3-31 Revision 1
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CONTAINMENT COMBUSTIBLE GAS CONTROL SYSTEM ACTUATED

DEVICES LIST

Figqure
No.

Description

Relation to
Containment

Function

6.2.5-1

6.2.5-1

6.2.5-1

6.2.5-1

6.2.5-~1

6.2.5-1

6.2.5-1

Containment combusti-
ble gas control
hydrogen purge
exhaust unit
heater (1)

Containment combusti-
ble gas control
hydrogen purge
exhaust unit
inlet (2)

Containment combus-
tible gas control
system inlet isola-~
tion valves (2)

Containment combus-
tible gas control
recombiner and
H, purge unit
inlet isolation
valves (2)

Containment combus-
tible gas control
recombiner outlet
isolation valves
(2)

Containment combusti-
ble gas control
analyzer valves (4)

Containment hydrogen
recombiners (2)

Outside

Outside

Inside

Outside

Outside

Outside

Outside

start(3)

Open(a)

Open(b)

Open(b)

Open(b)

Open(a)

start(d)

a. Manually actuated
b. CIAS overridden
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Table 7.3-11A

ENGINEERED SAFETY FEATURES ACTUATION SYSTEM SETPOINTS AND MARGINS TO ACTUATION

Typical Normal Typical
Full Operation Actuation |Margin to
Actuation Signal Power Range Setpoint Actuation
SIAS & CIAS
Low pressurizer pressure 2,250 psia| 2,100-2,350 psia [1,837 psia(a) 263 psi
High containment pressure 0 psig 0 psig 3 psig 3 psi
CSAS '
High-high containment pressure 0 psig 0 psig 8.5 psig 8.5 psi
RAS
Low refueling water tank level - 70-95% 7.4% 62.6%
MSIS
Low steam generator pressure 970 psia 970-1,070 psia 919 psiaf2) 51 psi
High containment pressure 0 psig 0 psig 3 psig 3 psi
High steam generator level 55% 30-74% 91% 17%
AFAS
Low steam generator level and 82% 72-90% 25.8% 46.2
Steam generator differential pressure(b) 0 psid 0 psid | 185 psid 185 psi
DAFAS
Low steam generator level(€) 82% 72-90% 20.3% 51.7

a. Setpoint can be manually decreased as pressure is reduced and is automatically increased as

pressure increases.

b. This is a calculated, not sensed, variable.

c. Low steam generator levels, diverse scram signals present without normal ESFAS initiation of
AFAS or MSIS (ATWS requirements).
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7.3.5.1.16 Conformance to Regulatory Guide 1.75

The DAFAS design is in compliance with the "Physical
Independence of Electrical System", Regulatory Guide 1.75.

7.3.5.1.17 Conformance to Regulatory Guide 1.22

The DAFAS is in compliance with Regulatory Guide 1.22,
"periodic Testing of Protection System Actuation Function", in
conjunction with the current AFAS actuation devices.

7.3.5.1.18 Conformance to Regulatory Guide 1.53

The DAFAS is in compliance with Regulatory Guide 1.53,
n"application of the Single-Failure Criterion to Nuclear Power
Plant Protection System."

7.3.5.1.19 Conformance to IEEE-338, 1971

The DAFAS system testing conforms to the IEEE-338 Standard,
"Prial-Use Criteria for the Periodic Testing of Nuclear Power
Generating Station Protection Systems."

7.3.5.1.20 Conformance to IEEE-384

The DAFAS fiber optic and internal module connection wiring
conforms to IEEE-384, 1981, "Criteria for Independence of
Class 1E Equipment and Circuits", where DAFAS A is "Associated
A" and DAFAS B is “"Associated B." The interfaces with the
DAFAS in the PPC, EIS and ARC are also in compliance with this
standard.

7.3.5.1.21 Conformance to IEEE-379

The DAFAS is in compliance with the applicable criteria of
IEEE~379, 1977, "Application of the Single Failure Criterion
" to Nuclear Power Generating Station Class 1E System."

March 1995 | 7.3-69 Revision 7
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7.3.5.2 Functional Description of the DAFAS

The DAFAS actuation mitigétes the consequence of an ATWS
event. This consequence is high RCS pressure due to reduced
heat removal through the S/Gs. The DAFAS actuation is provided
following an ATWS, which is characterized as an Anticipated
Operational Occurrence (A0O) requiring auxiliary feedwater,
coincident with a failure of the PPS to initiate a reactor
trip. Failure of the PPS is indicated by a reactor trip
initiated on high-high pressurizer pressure by the
supplementary protection system (SPS), also known as (AKA) the
supplementary protection logic assemblies (SPLA), AKA the
diverse scram system (DSS). The DAFAS initiation signals cause
actuation of the auxiliary feedwater systems (train A and B)
only if there is a demand for auxiliary feed as indicated by
low S/G level, and there is an SPS initiated reactor trip, and
there is no MSIS and an AFAS-1 or -2 has not been generated by
the PPS. Indication of an MSIS or an AFAS in the PPS
concurrent with the absence of an enable from the DSS
indicates that conditions indicative of an ATWS have not
occurred and the DAFAS actuation is not necessary. Therefore,
under these conditions the DAFAS actuation will be blocked
through DAFAS logic in the auxiliary Relay Cabinets.

7.3.5.2.1 DAFAS Input

The DAFAS uses four existing wide range safety channels (A,B,C
and D) level sensor inputs from each of the two steam
generators at the process protective cabinets (PPC) JSBA-COZA,
JSBB-C02A, JSBC-CO02A and JSBD-CO02A. Each of the DAFAS channels
(A and B) receive these eight steam generator level inputs.
These level signals are input to a fiber optic transmitter
(FOT) which converts the analog voltage signal to an optical
signal. The optical signals are then split by fiber optic
splitters (FO0S) for transmission to both of the DAFAS cabinets
over FO cables. These fiber optics communications links

March 1995 7.3=70 Revision 7
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‘ 7.4 SYSTEMS REQUIRED FOR_SAFE SHUTDOWN

A-listing of systems fulfilling the functional requirements
_for safe shutdown in the event of a fire (per 1OCFRS50, Appen-
dix R) is provided in appendix 9B.

Refer to CESSAR Section 7.4 for the systems required forvsafe
shutdown in CESSAR scope.

The instrumentation and control functions which are required
to be aligned for maintaining safe.shutdown of the reactor
are discussed in this section. These functions will permit
the necessary operations that will:

A. Prevent the reactor from achieving criticality in
violation of the Technical Specifications.

. B. Provide an adequate heat sink such that design"and
safety limits are not exceeded.

“ 7.4.1 DESCRIPTION
The following systems are required for safe shutdown of the
reactor:
° Auxiliary feedwater system (AFS) (paragraph 7.4.1.1.6)
° Atmospheric steam dump system (ASDS) (paragraph
7.4.1.1.7)
° Shutdown cooling system kSCS) (CESSAR

:Section 7.4.1.1.8)

e Chemical and volume control system (CVCS), boron
addition portion (CESSAR Section 7.4.1.1.9)

° Condensate storage system (CSS) -(subsection 9.2.6f

The following auxiliary support systems are also required to

function. v ) ¢

. Essential spray pond system (ESPS) (subsection 9.2.1 and
‘ paragraph 7.4.1.1.4) )
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® Essential cooling water system (ECWS) (subsection 9.2.2 o
1 and paragraph 7.4.1.1.5)

}

!

!' ° Onsite power system (OPS) (paragraph 8.3.1.1.2),

; including diesel generator systems (DGSs) (subsec-
ﬂ tions 9.5.4 through 9.5.8 and paragraph 7.4.1.1.1)

° Heating, ventilating, and air conditioning (HVAC)
systems (sections 6.4 and 9.4)

7.4.1.1 - System Description

‘; 7.4.1.1.1 Emergency Generators

Two independent, 100% gapacity diesel generators provide a
dependable onsite power source capable of starting and suﬁ-

plying the essential loads necessary to shut down the plant

safely and to maintain it in a safe shutdown condition under

loss of offsite power (LOP) conditions. Load sequencers are

provided to sequentially load the diesel generators and are a »
part of the engineered safety,feétures (ESF) system actuation.

The diesel generators are started automatically by under-

? ol voltage on the associated 4.16 kV ESF bus, resulting from an LOP
by an auxiliary feedwater actuation signal (AFAS), or by a
safety injéétion actuation signal (SIAS).

The actuation system instrumentation and controls for the
diesel generators are described below. Refer to paragraph
8.3.1.1.3 for a description of the ESF power system, including
automatic load shedding and load sequencing. Paragraph
8.3.1.1.4 describes the standby power supply (diesel generator)
and the diesel generator starting system is described in
subsection 9.5.6. Additional information on diesel generator
supporting auxiliaries may be found in subsections 9.5.4,
9.5.5, 9.5.7, and 9.5.8.
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b A. Sensors

SAFE SHUTDOWN
The undervoltage monitors consist of four@

4
sensor égéghe%s for each 4.16 KV ESF busﬁ}

y indégéndent sensor channel consists o
transformers, voltage level-Tonitors, trip signal
isolatiggb.b voltage indication, setpoint adjustment,

and trip signal annunciation output.

The compe newts
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The sensors for AFAS and SIAS signals are described in
section 7.3.

B. Initiating Circuits and Logic

The undervoltage starting signal (LOP) for the diesel
generators is produced by coincidence of two-out-of-

four trip of the undervoltage sensors described in
e,

Sockim B.3.1.1.3.13, wb:e’i@

r . There is no time delay in initiating start of the

‘ e diesel generator for loss of offsite power except for
‘ an inverse time response lag and delayed time lag
provided in the undervoltage monitors. Manual starting
control also is provided at the diesel generator and in
the control room to facilitate testing and as a backup
to the automatic start.

C. Interlocks and Bypasses

The various interlocks and actuation bypasses built
into the diesel generator system are presented in
paragraphs 8.3.1.1.4.4,and 8.3.1.1.4.5, respectively.

D. Redundancy

Redundaﬁt sensing with two-out-of-four coincidence
logic and control is provided for diesel generator
automatic actuation. 1Independent actuation is provided
so that each diesel generator is started by its own

‘ actuation system.
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A, Sensors

The undervoltage monitors consist of four sensor circuits
for each 4.16 kV ESF bus. The components and operation
of the undervoltage monitors are described in

section 8.3.1.1.3.13, subsection B.

The sensors for AFAS and SIAS signals are described in
section 7.3.

B. Initiating Circuits and Logic

The undervoltage startiﬁg signal (LOP) for the diesel
generators is produced by coincidence of two-out-of-four
trip of the undervoltage sensors described in section
8.3.1.1.3.13, subsection B.

There is no time delay in initiating start of the diesel

generator for loss of offsite power except for an inverse
. time response lag and delayed time lag provided in the

undervoltage monitors. Manual starting control also is

provided at the diesel generator and in the control room

to facilitate testing. K]

C. Interlocks and Bypasses

The various interlocks and actuation bypasses built into
‘ the diesel generator system are presented in
paragraphs 8.3.1.1.4.4 and 8.3.1.1.4.5, respectively.

D. Redundancy

Redundant sensing with two-out-of-four coincidence logic
and contrxol is provided for diesel generator automatic
actuation. Independent actuation is provided so that
each diesel generator‘is started by its own actuation
system.

June 1996 7.4-3 Revision 8
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Actuated Devices and Automatic Load Sequencing System

The actuated devices for automatic diesel generator
starting are the diesel air starting solenoid valves.

In the event that diesel generators are required to power
ESF or safe shutdown loads, sequential loading must be
employed to avoid diesel generator overloading. Loads to
be supplied and the loading sequences are described in
subsection 8.3.1.

Diesel generator load sequencing is actuated when the
diesel generator output breakers close. The signal to
close the diesel generator output breaker is blocked by
circuit breaker interlocks that are provided to prevent
automatic closing of a diesel generator breaker to an
energized or faulted bus. A faulted bus is detected by
inverse time overcurrent relays in the main feeder
circuits of each 4.16 kV ESF bus. A sequencer is .
provided for each load group. The sequencer loads safe
shutdown and ESF equipment onto the ESF bus so that
essential loads are started within the time limits
specified in CESSAR Table 8.3.1-4. ’

Undervoltage trip outputs are delayed in accordance with
the inverse time characteristics of the induction disc
type relay used to confirm that a power failure has
occurred. In addition, sustained undervoltage outputs
are delayed 33 seconds to prevent spurious diesel
generator actuation.

Undervoltage on the ESF bus trips all bus load

automatically. After the diesel generator attains rated

speed and voltage, its own circuit breaker is ready to

close automatically without delay, but automatic or

manual closure is blocked whenever an ESF bus fault

exists. A diesel genérator breaker closed signal starts .
the loading sequence. :
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valves are located outside the containment upstream of the main
steam isolation valves.

The valves are used to remove decay heat from the steam
generator in the event that the main condenser is unavailable
for service for any reason, including a loss of ac power. The
decay heat is dissipated by venting steam to the atmosphere.
In this wayf the reactor coolant system fRCS) can either be
maintained at hot standby conditions or cooled down. The
system instrumentation and controls for the atmospheric duhp
valves are described below and are shown on figure 10.3-1.

A. Initiating Circuits and Logic

There are no automatic initiating circuits for
operation of the atmospheric dump valves.

The atmospheric dump valves are positioned manually
by a controller (manuél loading station) from either
the main control room or the remote shutdown panel as
part of the capability for emergency shutdown from
outside the control room (see CESSAR .

Section 7.4.1.1.10). Each valve has two separate
permissive control circuits. Valve poéition indica-
tion is’ provided at each remote control station. A
handwheel is also provided with the atmospheric dump
valve for hand operation.

B. Bypasses, Interlocks, and Sequencing

No bypasses, interlocks, or sequencing are provided for
the atmospheric dump valves. ;

C. Redundancy

Atmospheric dump valves are provided to maintain the
reactor at hot standby or to initiate a plant cool-
down. Two redundant atmospheric dump valves are
provided for each steam generator, one per main steam

i e e p——
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line. However, in the event of failure of these
valves, reactor decay heat will be removed through the
main steam line safety valves, which will be opened
when pressure in the steam generator reaches the
pressure relief setpoint. Steam release will continue
until the pressure is reduced to the safety valve
reset pressure. The safety valves will continue to
cycle in this manner as steam generator ‘pressure rises
and is relieved. . The RCS will remain at hot standﬁy
conditions during this pressure relief cycling. Cool-
down of the reactor coolant can be accomplished
through remote manual operation of the atmospheric

.dump valves. Each valve has a handwheel that can be

operated locally.

Design Bases

-

1. Refer to section 10.3 for design bases for the

v

atmospheric dump valves.

2. The ‘two separate permissive control circuits are
designed to IEEE Standards 279-1971 and 308-1974.
This ensures that no single failure of the con-
trol circuits will cause a spurious opening of é
valve or prevent the operation of at least one
atmospheric dump valve on each steam generator.

3. The operation of the atmospheric dump valves is
considered in determining the release of iodine
due to steam escaping from the ddmps during
cooldown,

7.4.1.1.8 Shutdown Cooling System

Refer to CESSAR Section 7.4.1.1.8.
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SAFETY-RELATED
DISPLAY INSTRUMENTATION

The system consists of two portions:; one reporting the
status of safety train A equipment, the other reporting
the status of safety train B equipment. The systenm
accepts channelized (channel A, B, C, or D) Class 1lE
associated inputs. The system is nonsafety-related,
but since inputs are Class lE associated, the system

is powered from Class 1lE 125 V-dc power supplies.

Status contacts continuously monitor the availability
of control power and the position of circuit breakers
of all automatically actuated ESF devices. A loss of
control power or deliberate racking out of a breaker
automatically initiates a system level indication with
audible alarm, except for the containment purge
refueling mode isoiation valves. The circuit breakers
for these valves are locked open during normal
operation. An alarm is not initiated when the valve
circuit breakers are locked open and the valve is in
the safe position (closed). An alarm will be initiated
if the valve is not in a safe position and a loss of
power develops, or the valve is not in a safe position
and its circuit breaker is open.

The capability for initiating a manual bypass indica-
tion and alarm is provided via a system level manual
bypass switch used to indicate the bypass condition

to the operator for those manual valves and other com-
ponents which are not automatically monitored. The
initiation and removal of manual bypass indication will
be under administrative control..

All systems affected by the bypassing/inoperability of
a given component that are shared by multiple systems
automatically generate a bypass/inoperable audible

and visual alarm in each system affected.

March 1989 7.5~-11 Revision 1
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SAFETY-RELATED
DISPLAY INSTRUMENTATION

E. Indication and annunciation test capability is provided
by simulating a trouble contact condition when the test
button is depressed. The test feature generates the
audible alarm and causes all windows to flash in unison.
The test feature is independent for each channel.

March 1989 ‘ 7.5-12 Revision 1
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7.7 CONTROL SYSTEMS NOT REQUIRED FOR SAFETY

Refer to paragraph 7.2.2.4.1 and CESSAR section 7.7 for
additional discussion of control systems not required for
safety.

7.7.1 DESCRIPTION

Refer to CESSAR Section 7.7.1.

7.7.1.1 Ccontrol Systems

7.7.1.1.1 Reactivity Control Systems -

Refer to CESSAR Section 7.7.1.1l.1.

7.7.1.1.2 Reactor Coolant System Pressure Control System

Refer to CESSAR Section 7.7.1.1.2.

7.7.1.1.3 Pressurizer Level Control System

Refer to CESSAR Section 7.7.1.1.3.

7.7.1.1.4 Feedwater Control System

Refer to CESSAR Section 7.7.1.1.4 for operation from 15 to
100% power.-

For operation between 0 and 15% power, the feedwater control
system (FWCS) is designed to automatically control the steam
generator downcomer water level. Steam generator level will
be controlled during the following conditions (assuming that
all other control systems are operating in automatic):

. Steady-state operations;
. 1% per minute turbine load ramps between O and 15% NSSS
power;

March 1989 7.7-1 . Revision 1
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o Loss of one of two operating feedwater pumps: and
. Load rejection of any magnitude.

The discussion of the FWCS will refer to only one steam
generator. Each FWCS controls the level in its corresponding
steam generator. Refer to figure 7.7-1 for the FWCS block
diagram.

Below 15% NSSS power, the FWCS performs dynamic
compensation on the level signal to generate an output
signal indicative of the required feedwater flow. The
output signal is used to generate the downcomer valve
position demand signal. When in this control mode the
economizer valve will be closed and the pump speed setpoint
will be at its minimum value.

7.7.1.1.5 Steam Bypass Control System

Refer to CESSAR Section 7.7.1.1.5.

The CESSAR system is modified for PVNGS to dump steam to

atmosphere through two of the turbine bypass valves. These
valves are the last to open and first to close during steam
bypass operation. Refer to figure 7.7-2 for the SBCS block

diagram.

7.7.1.1.6 Reactor Power Cutback System

Refer .to CESSAR Section 7.7.1l.1.6.

7.7.1.1.7 Boron Control System

Refer to CESSAR Segtion 7.7.1l.1.7.

7.7.1.1.8 Loose Parts Monitoring System

Refer to CESSAR Section 4.2.5.H.2.

March 1989 7.7-2 Revision 1
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H. A separate nonsafety-related dc system is provided for
nonsafety-related controls and pump motors.

I. Raceways are not shared by safety and nonsafety
cables. However, the nonsafety cables that are
supplied from or are derived from Class 1E sources
(associated) are treated as safety-related cables up
to and including the isolation device with regard to
redundant system separation and identification ‘
criteria in conformance with Regulatory Guide 1.75 as ‘
qualified in section 1.8.

Jd. Special identification criteria apply for Class 1E
equipment cabling and raceways (see paragraph
8.3.1.3).

K. Separation criteria, which establish requirements for ,
preserving the independence of redundant Class 1E
electric systems, comply with Regulatory Guide 1.75 as
. qualified in section 1.8.

L. Safety-related equipment is designed with the capacity
| to be tested periodically.

M. 10CFR50, Appendix A, is followed in the design of the
. electric power system.

N. A non-safety related Alternate AC (AAC) power source
consisting of two redundant gas turbine generators is 8
available to provide power to cope with a four hour
station blackout event in any one nuclear unit.

8.1.4.3 Design Criteria, Requlatory Guides, and IEEE Standards
A discussion of General Design Criteria 17 and 18 and IEEE
standards is provided in paragraphs 8.3.1.2 and 8.3.2.2.
Consistency of design with the recommendations of NRC Regulatory
Guides 1.6, 1.9, 1.22, 1.29, 1.30, 1.32, 1.40, 1.41, 1.47,
1.53, 1.62, 1.63, 1.73, 1.75, 1.81, 1.89, 1.93, and
IEEE 387-1972 are discussed in paragraphs 8.3.1.2 and 8.3.2.2.

. - In addition, Regulatory Guides 1.100, 1.108, 1.118 and 1.155 I8

are discussed in section 1.8.

June 1996 8.1-5 Revision 8
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11. RADIOACTIVE WASTE MANAGEMENT

11.1 SOURCE TERMS
Refer to CESSAR Section 11.1.

11.1.1 FISSION PRODUCTS

Refer to CESSAR Section 11.1.1.

11.1l.2 DEPOSITED CRUD ACTIVITIES

Refer to CESSAR Section 11.1.2.

11..1.3 TRITIUM

11.1.3.1 Tritium Production

Refer to CESSAR Section 11.1.3.1.

11.1.3.2 Tritium Activities

11.1.3.2.1 Tritium Liquid Concentrations

The tritium concentrations in the plant are dependent on the
production rate in the reactor coolant system; the losses due

to radioactive decay, plant discharges, leakage and evaporation:
and the transfer of plant water. The concentrations are based
upon discharging a sufficient amount of boric acid concentrator
distillate (as vapor) as necessary to maintain plant tritium
airborne concentrations below 10CFR20 limits. A tritium

balance is performed on the entire plant by simultaneously
solving the following differential equations for the equilibrium
case. Each equation represents the tritium activity in a major
water source for tritium transfer. The model used for determin-
ing the equations is shown in figqure 11.1-1.

RCS

an _ '
GES P HAGRF AM = (g + A+ Ap + Ay + Agg)N (1)

1l.1-1 |
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dM _ _ _ ‘ .
g = L= Xag + A0IN = (A + Ay + Ag)M ' (2)

(§4 + A7) R =(A A As)s (3)

S

D“+ A4 + A6 + AR)R (g)

.

= = ASM + (A2'+ ART)N + Asév-a(AY + A

RCS = reactor coolant system

RMWT = reactor makeup water tank

SFP = spent fuel pool
i RWT = refueling water tank (includes refueling pool)
BAC = boric acid concentrator ‘
N = tritium activity in the reactor coolant system (Ci) ‘”’

M = tritium activity in the reactor makeup water tank
(Ci)
S = tritium activity in the spent fuel pool (Ci)

R = tritium activity in the refueling water tank (or
refueling pool) (Ci)

P = tritium production rate in reactor coolant (Ci/yr)

t = time (yr) ' : ‘

A, = leakage constant =
Primary-to-secondary leakage (qal/yr) ( r_l)
RCS water volume (gal) S 4
. | ln 2 -1
XD = tritium decay constant = half-life’ (yr 7)

1ll.1-2
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Normal RMWT (kll) makeup is from a demineralized water source
that uses nontritiated water, and is, therefore, not considered
in the analysis.

Makeup to the RCS (A;) is from the RMWT. This is equal to the
letdown flow to the BAC (kl) plus the leakage from the RCS

(O + M) ’ :

The fractions of water exchanged between pools during refueling
(x7 and xa) are assumed to inélude only the volume of one fuel
transfer tube per fuel assembly transferred, as the fuel pool

cooling and cleanup system acts independently on each pool.

Utilizing the above equations and the assumptions given in
table 11.1-1, under the design basis of limiting the tritium
airborne concentration to 1/2 of the 10CFR20 limit in the most
restrictive building, the equilibrium tritium concentrations
and inventories are determined.w This also determines the
approximate vapor discharge of boric acid concentrator
distillate necessary to maintain concentration below this
level, for equilibrium conditions. For the average tritium
production rate of 1224 curies pef year, this corresponds to
14% of the annual average distillate flow or 160,000 liquid
gallons per year as vapor. For the maximum tritium production
rate of 2347 curies per year, this corresponds to 51% of the
annual average distillate flow or“600,000 liquid gallons per
year as vapor. Equilibrium tritium liquid concentrations and
inventories for the RCS, RMWT, RWT, SFP, refueling pool, and
secondary system are given in table 1l.1-2.

11.1.3.2.2 Tritium Airborne Concentrations’

Tritium airborne concentrations for various buildings are
reported in subsection 12.2.2.

11.1-5
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SOURCE TERMS
Table 11l.1-1

ASSUMPTIONS USED IN DETERMINING TRITIUM ACTIVITIES

(Sheet 1 of 3)

No.

Assumption

10.

Equilibrium tritium production rate in reactor
Coolant is as per CESSAR Table 11.1.3-3.

Average

1224 curies per year

Maximum = 2347 curies per year

Tritium activities are based on the maximum
building airborne tritium concentration being
1/2 of 1OCFR20 limits.

Reactor coolant leakage is as per NUREG-0017.
The tritium balance is as per figure 11.1-1.

Boric acid is concentrated to 4400 ppm boron
from an average RCS concentration of 600 ppm
boron.

Core cycle and primary coolant paraﬁeters are
per CESSAR Table 1l.1.1-1.

One-third of the core, or 81 assemblies, is
changed at each refueling. The fuel transfer
operation takes 6 days and 1 fuel transfer
tube volume is exchanged between pools for
each fuel assembly transferred.

Primary-to-secondary leakage is 100 pounds
per day. v

Leakage from the secondary system in:the:
turbine building is:
1700 pounds per day. steam
7200 gallons per day. condensate
68,500 gallons of primary coolant are available

for mixing with the refueling pool water after
draining prior to refueling. ‘
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Table 11.1-3
TRITIUM RELEASES (Ci/yr/unit)

Expected Tritium | Maximum Tritium
Production Production
Source Releases . Releases
Boric acid concentrator . 333 1480
distillate vapor
exhaust
HVAC systems exhaust 715 718
Total 1048 ' 2198

activity is assgmed to become instantly airborne. Noble gases
dissolved in th; liquid leakage are assumed to become airborne,
as they are for other buildings' liquid leakage.
factor (PF) of 0.0075 for iodines dissolved in plant liquid

A partition

leakage is assumed for calculating airborne iodine activities.
A PF of 0.1 is assumed for calculating airborne tritium
A PF of 0.000l1 is
conservatively assumed for calculating airborne activities of

activities from plant liquid leakage.

other isotopes from plant liquid leakage.

A daily leakage rate of 1% of the noble gas inventory and
0.001% of the iodine inventory in the primary coolant 1s )
assumed released to containment atmosphere.

Airborne releases inside the plant are handled by the
appropriate ventilation system. The containment, auxiliary,
radwaste, turbine, and fuel building HVAC systems are discussed
"in section 9.4. Airborne activity in the plant is monitored by
area monitors and airborne monitors before release from the

plant. Airborne releases are discussed in subsection 11.3.3.

Means of controlling leakage from the reactor coolant pressure -
boundary are discussed in subsection 5.2.5.

11l.1-11
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11.1.7 FUEL POOL FISSION PRODUCT AND CORROSION PRODUCT
ACTIVITIES

CESSAR Section 11.1.7 discusses spent fuel pool fission product
and corrosion product activities. Some of the assumptions

used in developing these activities do not apply to PVNGS.

This section, therefore, replaces CESSAR Section 11.1.7.

The fuel pdol cooling and cleanup system (FPCCS) described in
subsection 9.1.3 is comprised of two purification loops and one
cooling loop with redundant heat exchangers. One purification
loop and the cooling loop act on the spent fuel pool, and the
other purification loop acts on the refueling pool. Since the
loops return the flow to the respective pool from which flow was
taken, the only exchange of water between the two pools is
through the fuel transfer tube as a result of fuel transfer.

The primary source of activity in the pools is the reactor
coolant water available for mixing with the refueling pool
water upon‘reactdn vessel head removal. Upon shutdown for
refueling, the RCS is cooled down for a period of approximately
2 days until the reactor coolant temperature is less than
125F. During this time, the primary coolant is let down
through the purification filter, purification ion exchanger,
gas strippér. and volume control taqk. The g%s space of the
volume control tank is vented to help reduce fission gas ’
activity and hydrogén concentration to less than 10 cc/kg of
water at STP before head removal. This letdown process, there-
fore, accomplishes the removal of combustible gases to safe
levels and the removal of noble gases and dissolved fission

and corrosion product activities. At the end of this cooldown
and letdown period, the coolant above the reactor vessel

flange is drained to the reactor drain tank. The head is

unbolted and the refueling pool is filled with 470,000 gallons

of water from the refueling water tank. The remaining coolant
volume of 68,500 gallons is then mixed with the water in the

- refueling pool and, to a lesser extent, by the fuel transfer

€
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operation, with the 390,000 gallons in the spent fuel pool.
After refueling, the spent fuel pool is isolated and the
water in the refueling pool is returned to the refueling
water tank. This series of events determines the total
activity in the pools. The refueling pool activity is at a
maximum at the start of refueling as it is conservatively
assumed that reactor coolant water mixes with refueling pool
water instantly and completely upon head removal. The activity
in the spent fuel pool reaches a maximum level 5 dafs into

the refueling operation. The maximum spent fuel pool activity
level is defined as the activity that would result in the
highest dose to operating personnel. The expected and maximum
refueling pool and spent fuel pool ﬁeak concentrations under
the assumptions listed in table 11.1-4 are given in

table 11.1-5. Equilibrium tritium concentrations given are
based on the assumptions and methods presented in

subsection 11.1.3.

The spent fuel pool activity contribution from stored defective
fuel elements is assumed to be negligible. Due to the cooldown
and letdown prior to refueling, the majority of the fission
products available for release will evolve from the elements.
However, upon detection of significant failed fuel during the
sipping operation, the defective element may be isolated in a
separate container, ensuring that additional activity released
by the element will not add to the refueling pool and spent
fuel pool activity. oo

11.1..8 SECONDARY SYSTEM SOURCES

The secondary system will become contaminated if steam
generator tube leaks exist coincident with failed fuel. This
primary-to-secondary leakage is expected to be less than

100 pounds per day. Secondary system steam and condensate
leakage are listed:  in sections 11.3 and 1l.2, respectively.
Equilibrium secondary system activities in the steam
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r Table 1l.1l-4 ‘

: ASSUMPTIONS USED IN DETERMINING REFUELING ACTIVITIES

i . No. |- '~ Assumption

1. |Primary coolant activity at shutdown is based on the
model presented in CESSAR Section 11.1.7.

: Note: Specific radionuclides listed in CESSAR

! Table 11.1.1-2 differ from those listed in CESSAR

i Table 11.1.1-3 due to different models used to
determine maximum versus expected case source

terms. . ,

2. | The fuel transfer operation occurs over a l2-day v
period. ‘ ,

3. | The spent fuel pool volume is 390,000 gallons.

1
|
4. | 68,500 gallons of primary coolant are mixed with 470,000
gallons of refueling pool water at RWT activity upon |
head removal. . |
|
|
l
1
1
l

» 5. | Decontamination factors (DF) of purification

f equipment are: »

; "Xe,Kr ,H, N I,Br Cs,Rb Others -

Fuel pool filter 1 1 1 1
Fuel pool ion | 1 100 2 100
exchangers

6. | Fuel pool purification train flowrate is 150 gallons
; per minute for both the refueling pool and the spent
* fuel pool. '

7. | Activity losses due to evolution from the pool are
negligible.

8. | One fuel transfer tube volume of water (296 cubic feet)
is exchanged in each direction between pools for each
fuel assembly transferred during refueling.

9. | Eighty-one fuel assemblies are changed during each
refueling.

10. | Expected case values are based on primary coolant
activities given in CESSAR Table 11.1.1-3 and
maximum case values are based on primary coolant
activities given in CESSAR Table 11.1.1-2.

11.1-14
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calculation for PWRs using the format given in Chapter 4 of
NUREG-0017, April 1976, "Calculation of Releases of
Radioactive Materials in Gaseous and Liquid Effluents from
Pressurized Water Reactors" are summarized on a per unit basis

as follows:

A.

General

1. Maximum core thermal power is 4100 MWt (CESSAR-F
Table 11.1.1-1).

2. Expected tritium released is 1224 Ci/yr
(CESSAR-F Table 11.1.3-3).

Primary System

1. Normal primary coolant mass is 571,300 pounds
(CESSAR~F Table 11.1.1-1).

2. Average letdown rate is 72 gallons per minute
(CESSAR-F Table 11.1.1-1).

3. Average purification flow is 14.4 gallons per
minute (CESSAR-F Table 11.1.1-1).

4. Average shim bleed flow is 0.48 gallon per
minute (CESSAR-F Table 11.1.1-1).

Secondary System

1. Two vertical U-tube steam generators with iodine
and nonvolatile carryover factor of 1/400

2. Total secondary steam flow is 17,452,271 pounds
per hour.

3. Mass of liquid per steam generator is 167,000

pounds.

4. Average  primary-to-secondary leakage rate is

« {

100 pounds per day.
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5. Average steam generator blowdown rate is 34,905 ‘I}
pounds per hour. Flashed steam from the
blowdown flash tank is returned back to the
system via the number 4 feedwater heaters. Two
blowdown demineralizers provide a total DF of 1
for noble gases, tritium, and nitrogen, 10 for
Cs and Rb, and 100 for all others.

6. The condensate demineralizers are expected to be
normally in service. DF of 1 is assumed to
maximize the gaseous source term.

7. A detailed description of the condensate
demineralizers is given in subsection 10.4.6.

D. Liquid Waste Processing Systems

As stated above, liquid source term data is not
applicable to PVNGS. Refer to section 11.2 for a
f discussion of processing capability and system

description.
E. Gaseous Waste Processing System

Gaseous source term data is provided in
4 subsections 11.3.1 and 11.3.2, tables 11.3-4 and
11.3-7, and figures 11.3-1 and 11.3-2.

F. Ventilation and Exhaust Systems

. Refer to subsection 11.3.3 for ventilation and
exhaust data. In addition:

1. Data regarding provisions for reducing

| radioactivity releases through the ventilation
or exhaust systems, DFs assumed, and their bases
are provided in table 11.3-7.

2. Release rates are provided in table 11.3-6.

| (1)
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Data on release points are provided in PVNGS
Environmental Report - Operating License Stage,
Section 3.1.3.1.

The plant vent is a 72-inch x 84-inch rectangular
duct discharging vertically. The vacuum pump
exhaust is a 12-inch pipe discharging
horizontally. The fuel building exhaust is a
60-inch circular duct discharging vertically.

Containment building internal circulation
filtration data are provided in subsection 9.4.6
and table 11l.3-7.

11.1-29
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. 11.2 LIQUID WASTE MANAGEMENT SYSTEMS

The liquid waste management systems consist of the secondary
chemistry control system (SCCS), fuel pool cooling and cleanup
system "(FPCCS), and liquid radwaste system (LRS).

The SCCS and FPCCS are discussed in subsections 10.4.6 and
9.1.3, respectively. Laundry is handled by private contractors.
The site possesses no radioactive laundry system. The liquid
waste management systems are not shared between units.

11.2.1 DESIGN BASES
©11.2.1.1 n i iv

The function of the liquid waste management systems is to col-
lect and process radioactive or potentially radioactive liquid
wastes generated during plant operation.'

The principal design objectives of the liquid waste management

. systems are:

A. To collect liquid wastes generated during plant opera-
tion which contain potentially radioactive material.

B. To provide sufficient processing capacity, redundancy,
and flexibility to meet the concentration limits of
10CFR20 during periods of equipment downtime and during
operation at design basis fuel leakage.

C. To control releases of radioactive materials within
the numerical design objectives of 10CFR50,
Appendix I, in maintaining releases :
"as-low-as-is-reasonably-achievable (ALARA)."

D. To purify the radioactive liquid wastes to enable
reclaimed water to be reused in the plant.

The liquid waste systems, as designed, contain items of
reasonably demonstrated technology that, when added to the

March 1990 11.2-1 Revision 2
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system and in order of diminishing cost-benefit return, can,
for a favorable cost-benefit ratio, effect reductions in dose
to the population reasonably expected to be within 50 miles of
the site. Section 5.2 of the Environmental Report-Operating
License Stage provides a summary of the results of the cost-
benefit analysis performed to demonstrate that the design of
the liquid waste system meets the ALARA guidelines set forth
in Appendix I to 10CFR50.

x

A discussion of the ability of the liquid waste systems to
provide sufficient capacity, redundancy, and flexibility to
control wastes in order to prevent radioactive liquid releases
and minimize solidified waste is given in subsection 11.2.2.

11.2.1.2 System Design

The components of the LRS are listed in table 11.2-1.

Included are equipment sizes and/or capacities, process ‘I@
flowrates, storage capabilities, materials of construction,

and design temperatures and pressures. Applicable codes and

standards of process equipment are listed in table 11.2-2.

The ability of the SCCS, FPCCS, and LRS to process surge waste

volumes in excess of the design assumptions is discussed in

subsection 11.2.2.

The layout of LRS components is indicated in figures 1.2-4
through 1.2-13. The seismic and quality group classifications
for the LRS components and piping are provided in table

3.2-1. Compliance with General Design Criteria 60 and 64 of
Appendix A to 10CFR50 are not applicable to the PVNGS liquid
waste systems as there are no provisions or pathways for the
release of radioactive liquids to the environmgnt.

NOTE

Liquids with activity levels less than the

release limits cited in the Offsite Dose

Calculation Manual (ODCM) are discharged to »
the onsite evaporation ponds.

June 1996 11.2-2 Revision 8
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‘ Table 1l.2-1

LIQUID RADWASTE SYSTEM EQUIPMENT DESCRIPTIONS
(Sheet 5 of 6)

Pumps (continued)
LRS steam condensate pump (P-11l)

Quantity/unit = 1

Type = Centrifugal
Capacity = 40 gal/min
Design head/temp = 150 feet/270F
Material = 316 SS

Motor rpm/bhp 3505/5
Concentrate monitor tank pumps (P-04 A,B)

Quantity/unit = 2
Type = Centrifugal
: Capacity = .130 gal/min

. Design pressure/temp = 275 psig/lO0F
Material . = W20
Motor rpm/bhp = 1760/30
Filters
LRS ion exchanger prefilters (F-Ol1 A,B)
Quantity/unit = 2
Size . = 5 ym 98%, 25 um 100%
Capacity = 150 gal/min
Design pressure/temp = 200 psig/250F
Operating pfessure/temp = 90 psig/80OF
Material (shell) = 304 SS
Ion exchangers
LRS adsorption bed (D-01)
Quantity/unit = 1
Capacity = 50 cubic feet of organic
adsorber (825 gal)
Flowrate = 130 gal/min
‘ Design pressure/temp = 200 psig/2S50F

11.2-7
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Table 11.2-1
LIQUID RADWASTE SYSTEM EQUIPMENT DESCRIPTIONS
: (Sheet 6 of 6)

Ion exchangers (continued)
( Material (shell) ‘ = 304L SS
Operating pressure/temp = 90 psig/l1l2SF
? LRS mixed bed ion exchangers (D-02 A,B)
§ Quantity/unit = 2
é Capacity = 50 cubic feet of mixed
; bed resin (825 gal)
! Flowrate u = 130 gal/min
Design pressure/temp = 200 psig/250F
\ Material (shell) = 304L SS
; Operating pressure/temp = 90 psig/l2SF
Evaporator )
LRS evaporator package | ”
Quantity/unit = 1 v |
Capacity = 30 gal/min |
; Type = forced circulation ' |
Design pressure/temp(a) = 20 psig/250F ;
Operating pressure/temp(a) = 1 psig/219F
Material = Incoloy 825
(concentrate side)
= 304 SS
(distillate side)

a. Data stated are for vapor body.

11.2-8
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Table 11.2-2

LIQUID RADWASTE SYSTEM EQUIPMENT CODES

Codes
Welder
Design and . -Qualifications Inspection
Equipment Fabrication Materials and Procedures and Testing
Tanks, atmospheric | API 620 and ASME Code ASME Code API 620 and
or 0-15 psig 650 Section II Section IX 650
(steel) .
Pressure Vessels ASME Code ASME Code ASME Code ASME Code
Section VIII, Section II Section IX Section VIII,
Div 1 Div 1
Pumps Manufacturer's(a) Manufacturer's ASME Code Hydraulic
standards standards Section IX Institute
Piping and valves | ANSI B31l.1 ASTM, ASME ASME Code ANSI B31l.1
Section II Section IX
Ion exchangers ASME Code ASME Code ASME Code ASME Code
Section VIII, Section II Section IX Section VIII,
Div 1 Div 1
Filters and ASME Code ASME Code ASME Code ASME Code.
strainers Section VIII, Section I1I Section IX Section VIII,
Div 1 Div 1
Evaporators ASME Code ASME Code ASME Code ASME Code
Section VIII, Section III Section IX Section VIII,
Div 1 Div 1
a. Manufacturer's standard for the intended service. Hydrotesting is 1.5 times

the design pressure.
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used where justified in the liquid waste systems to reduce crud

trap formation. Redundant or backup pumps and process lines
allow for flushing and maintenance of mechanical components
without restricting system operation. Pumps are provided with
mechanical seals to minimize leakage. Less frequent equipment
maintenance is provided for by utilizing corrosion-resistant
materials.

Provisions have also been incorporated to control the release
of radioactive materials due to overflows or leakage from
potentially radioactive liquid tanks. Overflow of atmospheric
ﬁ tanks is minimized by the installation of level instrumenta-
tion and high level alarms that are annunciated in respective
control rooms to alert operators of potential overflow situa-
tions. 1In addition, overflow lines of indoor tanks are routed
; to their respective building sump whose contents are sent to
‘ the LRS for processing. Overflow protection of outdoor LRS
tanks is provided by interconnecting the overflow lines of the »
| redundant tanks and routing the common flow to a sump, as in
the case of the LRS recycle monitor tanks. There are no poten-
tially radioactive pressurized tanks in the LRS. Table 11.2-3
provides a list of the potentially radioactive LRS atmospheric
| + tanks and the design provisions incorporated to prevent
releases by the control of tank overflow. Control of liquid
releases due to tank leakage is provided for by plant design.
Indoor tanks are surrounded by curbs or are in compartments
provided with thresholds to contain any leakage. Radioactive
leakage is directed to the same sump as the tank overflow
indicated in table 11.2-3. oOutdoor LRS tanks, that is., the
holdup tanks and recycle monitor tanks, are surrounded by a
dike capable of preventing runoff in the event of a tank
overflow. As discussed in subsection 2.4.13, release of the
contents of the refueling water tank to the groundwater results
in concentrations at the site boundary well below thé maximum
permissible concentrations in water listed in 10CFR20, Appen- »
dix B, Table II. The specific activities and total isotopic
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Table 11.2-7

FPéCS EXPECTED PROCESS POINT ACTIVITIES (uCi/g)

(Sheet 3 of 3)

Fuel Pool Fuel Pool
Spent Refueling | IX No. IX No.
Radionuclide Fuel Pool Pool outlet (2 ) Outlet( a)
BA-140 2.1E-8 2.1E-10
LA-140 6.9E-9 1.2E-11
CE-141 8.4E-9 1.0E-10
CE-143 1.5E-9 1.7E-12
CE-144 8.8E-9 1.2E-10
PR-143 4.8E-9 5.0E-11
PR-144 0.0 0.0
NP-239 6.9E-8 2.1E-10
CR-51 1.6E-7 1.9E-9
MN-54 See table | See table 3.3E-8 1.9E-9
FE-55 11.1-5 11.1-5 1.7E-7 2.3E-9
FE-59 8.8E-8 1.1E-9
CO-58 1.5E-6 1.9E-8
CO-60 2.2E-7 3.0E-9
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11.2.2.3 I.igquid Radwaste System

Each unit of PVNGS is equipped with an identical and independent
LRS. The principal functions of the LRS are:

A. To collect for processing radioactive and potentially
radioactive liquid wastes from the plant.

B. To process liquid wastes to the high degree of purity
necessary for recycle in the plant, since liquid
releases are precluded by plant design.

C. To minimize the quantity of liquid waste transferred
to the solid radwaste system for solidification and
ultimate disposal.

The flow diagram of the LRS, indicating process parameters for
the various modes of operation, is shown in figure 11.2-1. The
piping and instrumentation diagram (P&ID) of the LRS is shown
in figure 11.2-2.

Input waste streams to the LRS, as shown in figqure 11.2-1, are
identified in table 11.2-8. This table includes annual average
daily input flowrates and specific activities of the input
streams as a fraction of primary coolant activity.

Input waste streams are segregated to facilitate treatment.
Wastes containing a high degree of total dissolved solids
(TDS), including wastes from the chemical waste neutralizer
tanks, chemical drain tanks, and the auxiliary, containment,
radwaste, and fuel building sumps, are collected for processing
in the high TDS holdup tank. Wastes containing a low degree of
TDS, including radioactive wastes from the turbine building,
auxiliary steam condensate receiver tank, LRS adsorption bed,
and recycle monitor tanks, are collected for processing in the
low TDS holdup tank. Samples from the high and low TDS tanks
are available by placing the tanks in a recirculation lineup
and drawing a sample of the pump discharge. Turbine building
drains are normally nonradioactive, activity being present only

11.2-20
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when there are primary-to-secondary leaks. To avoid processing
more waste through the LRS than necessary, nonradioactive
turbine building drains are processed by the chemical waste
system. Besides the low TDS tank, an additional holdup tank is
provided to accommodate overflow from either the low TDS or the
high TDS holdup tank and is normally isolated from the supply
headers. 1If necessary, this tank can be used to collect either
low TDS or high TDS liquid waste. An internal mixing header
uniformly mixes the contents of each holdup tank prior to and
during processing. Acidic or caustic agents may be added for
pH control, and antifoéming agents may be added if surfactants
exist in the tank contents. Decontamination facility wastes
from Unit 1 only and radio-chemistry laboratory wastes are
collegted in the chemical drain tanks prior to processing.

High TDS wastes are pumped directly from the holdup tank to the
LRS evaporator for processing. The evaporator concentrates the
waste up to 50 wt% total dissolved solids excluding neutralized
boric acid which is concentrated up to 25 wt%. The evaporator
concentrate is pumped to the concentrate monitor tanks and
ultimately to the solid radwaste system. The concentrate
monitor tanks are kept in a continuous recirculation mode while
they contain radioactive concentrate. Samples are taken from
an analysis point off the pump discharge. The distillate from
the evaporator is passed through the LRS adsorption bed and
mixed bed ion exchangers arranged in series and then is éent to
the recycle monitor tanks. The monitor tanks' liquid content
is then stored for eventual use as makeup for the primary
coolant system, the secondary system, or the spent fuel pool.
The monitor tanks' contents may also be sent back to the low
TDS holdup tank should further processing be desired.

Low TDS wastes are pumped from the holdup- tank through the LRS
ion exchanger prefilter for removal of larger particles,

March 1990 11.2-23 Revision 2
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through the adsorption bed for removal of organics, and through
the two mixed bed ion exchangers arranged in series for removal

»

of trace radioisotopes, to the recycle monitor tanks.

Wastes collected in the chemical drain tanks are normally
pumped to the high TDS holdup tank for processing, but, if

~desired, may be sent directly to the solidification system for

disposal.

Boric acid from the chemical volume and control system (CVCS),
although normally processed through the boric acid concentrator
and sent to the refueling water tank, can also be processed
through the LRS evaporator should the boric acid concentrator
become inoperable. When processing boric acid, the LRS
evaporator receives CVCS flow from the CVCS holdup tank pumps.
Concentrated boric acid is sent to the concentrate monitor

tanks and then to the solidification system. Distillate is
sent to the adsorption bed and mixed bed ion exchangers for
further processing and is eventually used as plant makeup water.

The LRS may also receive concentrated boric acid from the CVCS
boric acid concentrator, should it be desired to dispose of the
boric acid. 1In this case, concentrator bottoms are sent to the
LRS concentrate monitor tanks and ultimately to the solidifica-
tion system discussed in section 11.4.

Spent Fesin from the beds is sluiced with water from the
reactor water makeup tank and is pumped to either the low
activity or high activity spent resin tanks, or to a portable
waste processing system. New resin for the LRS adsorption bed
and mixed bed demineralizers is added manually from a drum
containing new resin.

Liquid radwaste system expected process point spe;ific activi-
ties, based on the assumptions given in table 11.2-9, are

listed in table 11.2-10. Maximum LRS component inventories are |
listed in table 12.2-5. i
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11.2.2.4.1 LRS Operation

The LRS is normally utilized to process floor and equipment ' |
drains. During periods of primary-to-secondary leakage,

however, the LRS may also receive and process wastes generated
in the turbine building, such as floor drains and demineralizer
regenerants. Design inputs to the LRS are tabulated in
table 11.2-8. Typically, the LRS is divided into three process
trains; thosé liquids containing a low degree of total
dissolved solids, those containing a high degree of total
dissolved solids, and those containing chemicals. The LRS is

designed so that the three trains may operaté simultaneously.

11.2.2.4.1.1 Low Total Dissolved Solids Wastes. The low TDS
holdup tank normally collects wastes from the turbine building

sump as shown on figure 11.2-2. This sump contains

radioactivity when steam generator tube leaks exist coincident |2
with failed fuel. The primary sources of this sump are‘equip-
ment and floor drains and condensate polishing and blowdown
demineralizer regenerants. Other infrequent low TDS inputs
include flows from the auxiliary steam condensate receiver
tank, and the recycle water monitor tanks. Flow from the LRS
adsorption bed may also be recirculated to the low TDS holdup
tank if necessary for further removal of organics. When the
low TDS holdup tank has been filled (as indicated by a high
level alarm in the radwaste control room) or reaches some
predetermined level, the contents are then recirculated and
sampled for radiological and chemical analysis. Based on the
analysis, acid, caustic, or an antifoaming agent is added, if
necessary. The holdup tank contents are then recirculated for
uniformity of flow composition while a portion of the flow is
processed through an ion exchanger prefilter, the LRS adsorp-
tion bed, and two mixed bed demineralizers arranged in series, '
and is finally sent to the recycle monitor tanks. The
prefilter removes large particles, the adsorption bed removes
organic contaminants, and the mixed bed demineralizers remove
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ionic species. Demineralized water collected in the recycle
monitor tanks is then stored until needed for plant makeup or
recycled to the low TDS holdup tank for further processing.
Flow from the low TDS holdup tank is normally terminated
manually upon a low level alarm, but is terminated
automatically upon a low-low level signal. Flow is terminated
or diverted to an alternate path by operator action based on a
high-pressure drop across the prefilter, adsorption bed, or ion
exchangers, an exhausted resin bed, or when the unit radwaste
supervisor determines it necessary.

11.2.2.4.1.2 Higqh Total Dissolved Solids Wastes. The high
TDS holdup tank normally collects radioactive wastes from the
auxiliary building, fuel building, containment radwaste and

radwaste building sumps, the chemical waste neutralizer tank,
and the chemical drain tanks. When the high TDS holdup tank
has been filled (as indicated by a high level alarm in the
radwaste control room) or reaches some predetermined level, the
contents are then recirculated and sampled for radiologiﬁal and
chemical analysis. Based on the analysis, acid, caustic, or an
antifoaming agent is added, if necessary. The holdup tank
contents are then recirculated for uniformity of flow
composition while a portion of the flow is pumped directly to
the LRS evaporator for processing. The evaporator is designed
to operate on a batch or semicontinuous basis and the process
flow is concentrated up to 50 wt$% total dissolved solids
excluding neutralized boric acid which is concentrated to

25 wt%. When the desired concentration is achieved, as
indicated by evaporator density instrumentation, the evaporator
concentrate is pumped to the concentrate monitor tanks and
ultimately to the solid radwaste system for solidification and
shipment offsite. Evaporator distillate is further processed
by the adsorption bed and mixed bed demineralizers before
reaching the recycle monitor tanks. Flow from the high TDS
holdup tank is normally terminated manually upon a low level
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NOTE

Liquids with radioactivity levels less

than the release limites cited in the : |8
Offsite Dose Calculation Manual (ODCM)

are discharged to the evaporation

ponds. Therefore, evaporation pond

leakage represents a potential (though

insignificant) liquid release pathway.

Liquid releases due to evaporation or .
through ground pathway will not exceed

the concentration or dose limits for

effluents in 10CFR20 and 10CFR50. ‘ ‘
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