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Washington Public Power Supply System
P.O. Box 968 3000 George Washington Way Richland, Washington 99352 (509) 372-5000

January 7, 1983
G02-83-014
NS-L-02-CDT-83-003

Docket No. 50-397

Mr. A. Schwencer, Chief
Licensing Branch No. 2
Division of Licensing
U.S. Nuclear Regulatory Commission
Washington, D.C. 20555

Dear Mr. Schwencer:

Subject: NUCLEAR PROJECT NO. 2
FSAR AMENDMENT NO. 27

The Washington Public Power Supply System herewith submits sixty (60)
. copies of Amendment 27 to its Final Safety Analysis Report.

Pursuant to 10CFR2.101, we will, within ten (10) days of filing, furnish
to you an affidavit reflecting our distribution of this amendment to your
designated distribution list.
Very truly yours,

G. D. Bouchey
Manager, Nuclear Safety and Regulatory Programs

CDT/jca
Attachment

cc: R Auluck - NRC

WS Chin - BPA
R Feil - NRC Site

83pi28p233 83pgp7PDR ADQCK P5000397K PDR

g,OIL
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STATE OF WASHINGTON)

) ss
COUNTY OF BENTON )

Subject: - AA

I, G. D. BOUCHEY, being duly sworn, subscribe to and say that I am the
Manager, Nuclear Safety and Regulatory Programs, for the WASHINGTON PUBLIC
POWER SUPPLY SYSTEM, the applicant herein; that I have full authority to
execute this oath; that I have reviewed the foregoing; and that to the
best of my knowledge, information and belief the statements made in it are
true.

DATE , 19@

G. D. BOUC E

On this day personally appeared before me G. D. BOUCHEY to me known to be
the individual who executed the foregoing instrument and acknowledged that
he signed the same as his free act and deed for the uses and purposes therein
mentioned.

GIVEN under my hand and seal this 4 day of v , 1982.

t

f

otary Pub ic in an for the
State of Washington

Residing at
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WNP-2 AMENDMENT NO. 27
November 1982

DISCARD
OLD PAGE

VOLUME 22 (Continued)

110.003-1/110.004-1
121.008-2/121.008-3
121 F 008-8/121.008-9
121.008-10

INSERT
NEW PAGE

110.003-1/110.004-1
121.008-2/121.008-3
121.008-8/121 F 008-9
121.008-10

Move all 211 series questions to beginning of Volume 23.

VOLUME 23

211. 023-1/211. 024-1

211. 038-2/211. 038-3
211. 066-2/-
211. 093-1/211. 094-1
211. 167-1/211. 168-1
212.003-1/212.003-2

Move all 271 series questions to

VOLUME 24

Move all 361, 362, 371, 372, 421,
series questions to Volume 25.

211. 023-1/211. 023-2,
-/211. 0 24-1
211.038-2/211.038-3
211.066-2/-
211.093-1/211.094-1
211.167-1/211.168-1
212.003-1/212.003-2
212. 003-3/212. 003-4

beg inni ng of Volume 24.

422, 423, 432, 441, and 600

VOLUME 25
I

-/361.016-1
361.016-2/361.016-3
361.016-4/-

Figure 361.016-1
Figure 361.016-2
Figure 361. 016-3

-/361.016-1
361.016-2/361.016-3
361.016-4/361.015-5
361.016-6/361.016'-7
361.016-8/361.016-9
361.016-10/361.016-11
361.016-12/361.016-13
361.016-14/361.016-15
361.016-16/361.016-17
361.016-18/361.016-19
Figure 361.016-1
Figure 361.016-2
Figure 361.016-3
Figure 361.016-4
Figure 361.016-5
Figure 361.016-6
Figure 361.016-7
Figure 361.016-8
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WNP-2 AMENDMENT NO. 27
November 1902

D IS CARD
OLD PAGE

VOLUME 23

INSERT
'EWPAGE

211.023-1/211.024-1

211.038-2/211.038 -3
211.066-2/-
211.093-1/211.094-1
211.167-1/211.168-1
212.003-1/212.003-2

211.023-1/211.023-2,
-/211.024-1
211.038-2/211.038-3
211.066-2/-
211.093-1/211.094-1
211.167-1/211.168-1
212.003-1/212.003-2
212.003-3/212.003-4

Hove all 271 series questions to beginning of Volume 24.

VOLUME 24

Move all 361'62 371 372 421 422 423 432 44li and 600
series questions to Volume 25.

VOLUME 25,

-/361.016-1
361.016-2/361.016-3
361.016-4/-

Figure 361.016-1
Figure 361.016-2
Figure 361.016-3

361. 017-1/361. 017-2
361.017-3/361.017-4
361.017-5/361.017-6

-/361.016-1
361.016-2/361.016-3
361.016-4/361.016-5
361.016-6/361.016-7
361.016-8/361.016-9
361.016-10/361.016-11
361.016-12/361.016-13
361.016-14/361.016-15
361.016-16/361.016-17
361.016-18/361.016-19
Figure 361.016-1
Figure 361. 016-2
Figure 361.016-3
Figure 361.016-4
Figure 361.016-5
Figure 361.016-6
Figure 361.016-7
Figure 361.016-8
Figure 361.016-9
Figure 361.016-10
Figure 361.016-11
Figure 361.016-12
Figure 361.016-13
Figure 361.016-14
361.017-1/361.017-2
361.017-3/361.017-4
361.017-5/361.017-6



WNP-2 AMENDMENT NO. 27
November 1982

DISCARD
OLD PAGE

VOLUME 25 (Continued)

361.017-1/361.017-2
361.017-3/361.017-4
361.017-5/361.017-6
361. 017-7/361. 017-8
361. 017-9/361. 017-10
361 ~ 017-11/361. 017-12
361. 017-13/361. 017-14
361. 017-15/361. 017-16
361.017-17/361.017-18
361.017-19/361.017-20
361.017-21/361..017-22
361.017-23/361.017-24
351. 017 -25/361. 017-26
361. 017-27/361. 017-28
361.017-29/-

INSERT
NEW PAGE

Figure 361 '16-9
Figure 361.016-10
Figure 361.016-11
Figure 361.016-12
Figure 361. 016-13
Figure 361.016-14
361.017-1/361.017-2
361.017-3/361.017-4
361.017-5/361.017-6
361.017-7/361.017-8
361.017-9/361.017-10
361.017-11/361.017-12
361.017-13/361.017-14
361.017-15/361.017-16
361.017-17/361.017-18
361.017-19/361.017-20
361.017-21/361.017-22
361.017-23/361.017-24
361.017-25/361.017-26
361.017-27/361.017-28
361.017-29/361.017-30
361.017-31/361.017-32
361.017-33/361.017-34
361.017-35/361.017-36
Figure 361.017-21
Figure 361.017-22
Figure 361.017-23
Figure 361.017-24
Figure 361.017-25
Figure 361.017-26
Figure 361.017-27
Figure 361.017-28
Figure 361.017-29
-/361.020-1
361. 020-2/-
Figure 361.020-1
Figure 361.020-2a
Figure 361.020-2b
361.021-1/361.021-2
361. 021-3/361. 021-4
361. 021-5/361. 021-6
361. 021-7/361. 021-8
361. 0 21-9/36 1. 0 21-10
361.021-11/361.021-12
Figure 361.021-1
Figure 361.021-2
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WNP-2 AMENDMENT NO. 27
November 1982

DISCARD
OLD PAGE

VOLUME 25 (Contin'ued)

INSERT
NEW PAGE

Figure 371.016-1

421. 013-1/421. 014-1
423. 030-16/423. 030-17
4 23. 041-9/ -, -/4 23. 0 42-1

Figure 361. 021-3
Figure 361.021-4
Figure 361.021-5
Figure 361.021-6
Figure 361.021-7
Figure 361.021-8
Figure 361.021-9a
Figure 361.021-9b
Figure 361.021-10
Figure 361.021-11
-/361 '22-1
361.023-1/361.023-2
361. 0 23-3/361. 0 23-4
361. 0 23-5/361. 0 23-6
361. 0 23-7/361. 0 23-8
361. 0 23-9/361. 0 23-10
Figure 361.023-1
Figure 361.023-2
-/361. 024-1
361. 0 24-2/361. 0 24-3
Figure 361.024-1
Figure 361.024-2
361.025-1/361.025-2
361.025-3
Figure 371.016-1
Figure 371.016-2
421.013-1/421.014-1
423.030-16/423.030-17
423.041-9/423.042-1



M-Ht/g~ @ygo/2S'~/9>i/~/z'NP-2 AMENDMENT NO. 52
August 1997

LIST OF EFFECTIVE PAGES

CHAPTER 1

TEXT PAGES AMENDMENT

1-3.
1-i3.1-iii
1-iV
1-V
1-V3.
1-Vll
1-Vili
1-viiia
1-ix
1-x

51
0

48
21
50
50
51
51
52
52
51

1 ~ 1 1
1 ~ 1 2
1.1-2a

1. 2-1
1 ~ 2-2
1 ~ 2 3
1. 2-4
1.2-5
1.2-6
1 ~ 2 7
1. 2-8
1. 2-9
1.2-10
1.2-10a
1.2-11
1.2-12
1.2-13
1.2-14
1.2-15
1.2-16
102-17
1.2-18
1.2-19
1.2-20
1.2-21
1.2-22
1.2-23
1.2-24
1.2-25
1.2-26
1.2-27
1.2-28
1.2-29

51
51
10

50
0
0
0
0
0
0
0
0

30
30
52
48
48
27
27

0
52

0
52
52
52

0
0
0

50
0

48
48
52

LEP.1-1



HNP-2 AMENDMENT NO. 52
August 1997

LIST OF EFFECTIVE PAGES

CHAPTER 1

TEXT PAGES

1 ~ 2-30
1.2-31
1.2-32
1 ~ 2-33
1 ~ 2 33a
1.2-34
1.2-35
1.2-36
1 ~ 2 37
1. 2-'38
1. 2-39
1. 2-40
1. 2-41
1. 2-42
1. 2-43
1. 2-43a
1. 2-44
1. 2-45
1. 2-45a
1. 2-46
1 ~ 2-47
1.2-48l. 2-49
1.2-50
1 ~ 2-51
1.2-52

1 ~ 3 1
1 ~ 3 2
1 ~ 3 3
1. 3-4
1. 3-5
1. 3-6
1 ~ 3 7l.3-8
1 ~ 3-9
1.3-10
1.3-11
1 ~ 3-12
1.3-13
1.3-14
1.3-15
1.3-16
1 ~ 3-17
1.3-18
1.3-19
1 ~ 3-20

(Continued)

AMENDMENT

0
50

0
52
21

0
0
0

52
0

48
52
42
42
37
48

0
52
27
48
51
52

0
0
0

43

42
0

51
0
0
0
0
0
0
0
0

51
0
0
0

47
0
0
0
0

LEP.1-2



WNP-2 AMENDMENT NO. 52
August 1997

LIST OF EFFECTIVE PAGES

CHAPTER 1 (Continued)

TEXT PAGES AMENDMENT

1 ~ 3-21
1. 3-22
1 '-23
1.3-24
1.3-25
1.3-26
1 ~ 3 27
1. 3-28
1.3-29
1.3-30
103-31
1 ~ 3 32
1 ~ 3 33
1.3-34

1.4-1
1.4-1a
1.4-2
1.4-3
1.4-3a
1 '-4
1 '-5

0
0
0

30
52

0
1

20
48
52

0
0
0

37

42
48
48
52
47
47
43

1 '-1
1.5-2
1.5-3
1.5-4
1.5-5
1.5-6
1 '-7
1.5-8
1.5-9
1.5-10
1.5-11
1.5-12
1.5-13
1.5-14
1.5-15
1.5-16
1.5-17
1.5-18
1.5-19
1.5-20
1.5-21
1.5-22
1.5-23
1.5-24

47
47
47
47
48
47
48
47
50
47
47
47
47
48
47
51
49
49
47
47
52
47
47
47

LEP.1-3



NNP-2 AMENDMENT NO. 52
August 1997

LIST OF EFFECTIVE PAGES

CHAPTER 1 (Continued)

TEXT PAGES AMENDMENT

1.5-25
1.5-26
1.5-27
1.5-28
1.5-29
1.5-30
1.5-31
1.5-32

47
47
47
47
47
48
47
49

1 ~ 6-1
1. 6-2
1.6-3
1.6-4
1.

6-5'.6-6

1.6-7
1.6-8
1.6-9
1 ~ 6-10
1.6-11

0
13

0
31

0
0
0
5
4
0

14

1. 7-1 42

1. 8-1 42

1.9-1
1.9-2
1.9-3
1.9-4
1.9-5
1.9-6
1 ~ 9-7
1 ~ 9-8
1.9-9

0
48
48
48
48
48
48
48
48

FIGURES AMENDMENT

1.1-1 Deleted

1 ~ 2 1
1 ~ 2-2
1 ~ 2 3
1. 2-4
1.2-5
1.2-6
1 ~ 2-7
1.2-8

52
42
42
37
37
37

7
7

LEP. 1-4



WNP-2 AMENDMENT NO. 52
August 1997

LIST OF EFFECTIVE PAGES

CHAPTER 1 (Continued)

TEXT PAGES AMENDMENT

1. 2-8
1. 2-9
1.2-10
1.2-11
1.2-12
1 '-13
1.2-14
1 '-15
1.2-16
1.2-16b
1.2-16c
1.2-16d
1.2-17a
1.2-17b
1.2-17c
1.2-17d
1.2-17e
1.2-17f
1 '-17g
1.2-174
1.2-17i
1 '-17)
1.2-17k
1.2-171
1. 2-17m
1. 2-17n
1. 2-17o

7
7

37
37
27

7
7

16
50
49
49
49
16
16
16
16
16
16
16
16
16
16
16
16
16
16
16

LEP.1-5
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WNP-2 AMENDMENT NO. 52
August 1997

LIST OF EFFECTIVE PAGES

TEXT PAGES

2 i2-ii2-iii
2-iv
2-V
2-Vi
2-Vii
2-V111
2-lx
2-X
2-xi
2-Xii
2-Xiii
2-xiii(a)
2-XiV
2-XV
2-XVi
2-xvii
2-Xviii
2-Xix
2-xxa
2-Xxi
2-XXii
2-XXlli
2-XXiV
2-XXV
2-XXVi
2-XXVii
2-XXVl1i
2-XX1X
2-XXX
2-XXX1
2-Xxxii
2-XXXiii
2-Xxxiv
2-XXXV

CHAPTER 2

AMENDMENT

36
48
36
48

0
0

18
18
18
36
36
18
18
36
49
42
42
42
42
36
36
48
47
32
18
18
18
23
18
18
18
37
37
37
37
37

2.1-1
2.1-2
2.1-2a
2 '-3
2.1-4
2.1-5
2.1-6
2 ~ 1 7
2. 1-8
2. 1-9

48
47
29
47
47
47
47
52
47
47

LEP.2-1



WNP-2 AMENDMENT NO. 52
August 1997

TEXT PAGES

LIST OF EFFECTIVE PAGES

CHAPTER 2 (Continued)

AMENDMENT

F 1-10
2.1-11
2.1-lla
F 1-12

2 '-1
2 ~ 2 2
2 ~ 2 3
2.2-4
2.2-4a
2.2-5
2.2-6
2 ~ 2 7
2 ~ 2 7a
2.2-8
2.2-9
2.2-10
2.2-11
2 '-12
2.2-13

2 ~ 3 1
2 ~ 3 2
2 ~ 3 3
2. 3-4
2. 3-5,,
2.3-6
2 ~ 3 7
2.3-8
2.3-9
2.3-10
2.3-11
2 '-12
2 ~ 3 1 3
2.3-14
2.3-15
2.3-16

36
20
20
47

49
49
49
49
49
49
49
49
49
49
49
49
48
48
49

42
48
42
48

0
0
0

48
0
0
0
0
0
0
0
0

LEP. 2-2



WNP-2 AMENDMENT NO. 52
August 1997

TEXT PAGES

LIST OF EFFECTIVE PAGES

CHAPTER 2 (Continued)

AMENDMENT

2 ~ 3 17
2.3-18
2.3-19
2.3-20
2.3-21
2 '-22
2 \ 3 23
2. 3-24
2.3-25
2.3-26
2 ~ 3 27
2.3-28
2.3-29
2 '-30
203-31
2 ~ 3 32
2 '-33
2.3-34
2.3-35
2.3-36
2.3-36a
2 ~ 3 37
2 ~ 3 37a
2.3-37b
2.3-38
2.3-39
2.3-40
2.3-41
2.3-42
2.3-43

.2.3-44
2.3-45
2.3-46
2.3-47
2.3-48
2.3-49
2.3-50
2.3-51
2.3-52
2.3-53
2.3-54
2.3-55
2.3-56
2.3-57
2.3-58
2.3-59
2.3-60
2.3-61

0
5

48
0

42
0
5
0
0
0
0
0
0

42
42

0
51
51

0
42
42
50
42
42

0
51
42
48
42
42
42
42
36
42
42
42
42

0
36
36
36
36
42
42
42
42
42
42

LEP.2-3



WNP-2 AMENDMENT NO. 52
August 1997

TEXT PAGES

LIST OF EFFECTIVE PAGES

CHAPTER 2 (Continued)

AMENDMENT

2.3-62
2.3-63
2.3-64
2.3-65
2.3-66
2.3-67
2.3-68
2.3-69
2.3-70
2 ~ 3 7 1
2 ~ 3 7 2
2 ~ 3 73
2. 3-74
2. 3-75
2.3-76
2 ~ 3 77
2. 3-78
2. 3-79
2.3-80
2.3-81
2.3-82
2.3-83
2.3-84
2.3-85
2.3-86
2.3-87
2.3-88
2.3-89
2 '-90
2 '-91
2.3-92
2.3-93
2.3-94
2.3-95
2.3-96
2.3-97
2.3-98
2.3-99
2.3-100
2.3-101
2.3-102
2.3-103
2.3-104
2.3-105
2.3-106
2.3-107
2.3-108
2.3-109

42
42
42
42
42
42
42
42
42
42
42
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3-xxa
3-XXi
3-Xxii
3-xxiia
3-XXiii
3-XX1V
3-XXV
3-XXVl.
3-xxvl.a
3-XXVii
3-XXVl.ii
3-XXiX
3-XXX
3-xxxa
3-XXXl.
3-XXXl.i
3-XXxi11
3-XXXl.V
3-XXXV
3-xxxva
3-xxxvb
3-XXXVl.
3 XXXVil.
3-XXXVil.l.

AMENDMENT

0
50

0
0

36
25

0
50
36
27
50
27
36

9
50

0
49

9
36
36
50
31
50
50
50
23
51

8
1
0

50
0

50
8
0
0
8

43
9
0

36
0

29
32
29
32
50
36
36

LEP.3-1



WNP-2 AMENDMENT NO. 52
August. 1997

LIST OF EFFECTIVE PAGES

CHAPTER 3 (Continued)

TEXT PAGES

3-xxxix
3-xL
3-xLi
3-xLii
3-xLiii
3-xLiv
3-xLiv(a)
3-xLv
3-xLvi
3-xLv11,
3-xLviii
3-XLix
3-L
3-La
3-Li
3-Lii
3-Liii
3-Liv
3-Liva
3-Lv
3-Lvi
3-Lvii
3-Lviii
3-Lix
3-Lx
3-Lxi
3-Lxii
3-Lxiii
3-Lxiiia
3-Lxiv
3-Lxiva
3-Lxv
3-Lxva
3-Lxvi
3-Lxvii
3-Lxviii
3-Lxix
3-Lxx
3-Lxxi
3-Lxxii
3-Lxxiii
3-Lxxiiia
3-Lxxiiib
3-Lxxiiic
3-Lxxiv
3-Lxxv
3-Lxxvi
3-Lxxvii
3-Lxxviii

AMENDMENT

34
50
50
50
50
36
50
52
50
50
52
36
36
50

0
0
0

50
50
50
50
50
50
51
50
12
23
48

50
50
50
50
51
51
50
50,
50
50
50
50

9
51

9
0

50
0

50
51

LEP. 3-2



WNP-2 AMENDMENT NO. 52
August 1997

LIST OF EFFECTIVE PAGES

CHAPTER 3 (Continued)

TEXT PAGES

3-Lxxix
3-Lxxixa
3-Lxxx
3-Lxxxi

AMENDMENT

50
50
50
50

3 ~ 1 1
3 ~ 1 2
3 ~ 1 3
3. 1-4
3. 1-5
3. 1-6
3 ~ 1 7
3.1-8
3.1-9
3 '-10
3 ~ 1 1 1
3. 1-12
3 ~ 1 13
3. 1-14
3.1-15
3.1-16
3 ~ 1 1 7
3.1-18
3.1-19
3.1-20
3 ~ 1 2 1
3 '-22
3 ~ 1 2 3
3.1-24
3.1-25
3.1-26
3 ~ 1 27
3.1-28
3.1-29
3.1-30
3.1-31
3 ~ 1 32
301-33
3.1-34
3.1-35
3.1-36
3 ~ 1 37
3.1-38
3.1-39
3.1-40
3.1-41
3.1-42
3 '-43
3.1-44

0
0

27
0

43
43

0
0
0
0
0
0
0
0
0
0
0
0
0
0

12
0
0
0

48
0
0
0
0
0
0
0
0
0

51,
0

49
52
52

0
52
52

0
0

LEP.3-3



WNP-2 AMENDMENT NO. 52
August 1997

LIST OF EFFECTIVE PAGES

CHAPTER 3 (Continued)

TEXT PAGES

3.1-45
3.1-46
3 '-47
3 '-48
3.1-49
3 '-50
3.1-51
3.1-52
3.1-53
3.1-54
3.1-55
3.1-56
3.1-57
3.1-58
3.1-59
3.1-60
3.1-61
3.1-62
3.1-63
3 '-64
3 '-65
3.1-66
3.1-67
3.1-68
3.1-69
3.1-70
F 1-71
3 ~ 1 72
3 ~ 1 7 3
3.1-74
3.1-75
3.1-76
3 ~ 1 77
3.1-78
3.1-78a
3.1-79
3.1-80
3.1-81
3.1-82
3.1-83

AMENDMENT

0
30

0
31
30

0
0
0
0
0
0
0

52
0
0
0

52
0
0
0
0
0
0

32
13

0
0
0
0

30
52

0
0

48
49

0
43

0
12

0

3 ~ 2 1
3 ~ 2 2
3 ~ 2 3
3.2-4
3.2-5
3.2-6
3 ~ 2 7
3.2-8

0
0

33
0
0

29
0
0

LEP.3-4



WNP-2 AMENDMENT NO. 52
August 1997

LIST OF EFFECTIVE PAGES

CHAPTER 3 (Continued)

TEXT PAGES,

3.2-9
3.2-9a
3 '-10
3.2-11
3 '-12
3 ~ 2 13
3 ~ 2-14
3.2-15*
3.2-16
3 ~ 2 17
3 '-18
3.2-19
3.2-20
3 '-21
3.2-22
3 ~ 2 23
3 '-24
3.2-25
3.2-25a
3.2-26
3 ~ 2 27
3.2-28
3.2-29
3.2-30
3 ~ 2 3 1
3 ~ 2 3 2
3 ~ 2 3 3
3 ~ 2 33a
3.2-34
3.2-35
3.2-36
3 ~ 2 37
3.2-38
3.2-39
3.2-40
3.2-41
3.2-42
3.2-43
3.2-44
3.2-45
3.2-46
3.2-47
3.2-48
3.2-49
3.2-50
3.2-51
3 '-52
3.2-53
3.2-54

AMENDMENT

47
33
33
39
52
49
38
36
36
51
52
52
40
36
49
50
39
36
36
49
36
36
27
30
39
30
49
52
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36
36

LEP.3-5



WNP-2 AMENDMENT NO. 52
August 1997

LIST OF EFFECTIVE PAGES

CHAPTER 3 (Continued)

TEXT PAGES AMENDMENT

3.2-55
3.2-56
3.2-57„
3.2-58
3.2-59,
3.2-60'.2-61

3 '-62
3.2-63
3.2-64
3.2-65
3.2-66

3 ~ 3 1
3 ~ 3 2
3 ~ 3 3
3.3-4
3.3-4a
3.3-4b
3.3-5
3.3-6
3 ~ 3 7
3. 3-8
3. 3-9

3.4-1
3.4-2
3.4-2a
3.4-2b
3.4-3
3 '-4
3.4-5
3.4-5a
3.4-6
3. 4-7

3.5-1
3.5-1a
3.5-2
3.5-3
3.5-4
3.5-5
3.5-6
3.5-7
3.5-8
3.5-9
3.5-10
3.5-11
3.5-1la

36
36
36
36
36
36
36
36
50
36
36
36

27
0

40
8

40
8

40
49
49
48

0

13
36

5
5
0

36
52

5
0
5

36
36
27
27
27
48
27
27
27
27
27
27
27

LEP.3-6



WNP-2 AMENDMENT NO. 52
August 1997

LIST OF EFFECTIVE PAGES

CHAPTER 3 (Continued)

TEXT PAGES AMENDMENT

3.5-11b
3.5-12
3.5-12a
3.5-13
3.5-14
3.5-14a
3.5-14b
3.5-14c
3.5-14d
3.5-14e
3 '-15
3.5-16
3.5-17
3.5-17a
3.5-18
3.5-19
3.5-20
3.5-21
3.5-22
3.5-22a
3.5-22b
3.5-23
3.5-23a
3.5-24
3.5-25
3.5-25a
3.5-26
3.5-27
3.5-27a
3.5-28
3.5-29
3.5-30
3.5-31
3.5-32
3.5-33
3.5-34
3.5-35
3.5-36
3.5-37
3.5-38
3.5-39
3.5-40
3.5-41

52
48
48
48
48
48
48
51
51
51
48
48
32
32

0
32
30

0
14
14
14
30
30
27
27
30
48
48
48
13
13
23.
23
32
36
36
27
27
38
27
27
27
27

3.6-1
3.6-1a
3.6-2
3.6-2a
3.6-3

34
25
36
36
36

LEP.3-7



WNP-2 AMENDMENT NO. 52
August 1997

LIST OF EFFECTIVE PAGES

CHAPTER 3 (Continued)

TEXT PAGES AMENDMENT

3.6-3a
3.6-4
3.6-5
3.6-6
3.6-6a
3.6-6b
3.6-6c
3.6-6d
3.6-6e
3.6-6f
3.6-6g
3.6-6h
3.6-6i
3.6-6j
3.6-6k
3.6-61
3.6-6m
3.6-7
3.6-7a
3.

6-8'.6-9

3.6-10
3.6-11
3.6-12
3.6-13
3.6-14
3.6-15
3.6-16
3.6-17
3.6-18
3.6-19
3.6-20
3.6-21
3.6-22
3.6-22a
3.6-22b
3.6-22c
3.6-22d
3.6-22e
3.6-22f
3.6-22g
2.6-22h'.6-23

3.6-24
3.6-25
3.6-26
3.6-27
3.6-28
3.6-28a

0
25
49

9
9
9
9

33
9
9
9
9
9

33
9
9

25
33
25
33
34
25
25
33
36
49
52
52
49
50
49
51

0
25

9
9
9
9
9

25
36
36
31
31
52
46
50
30
25

LEP.3-8



NNP-2 AMENDMENT NO. 52
August 1997

LIST OF EFFECTIVE PAGES

CHAPTER 3 (Continued)

TEXT PAGES AMENDMENT

3.6-29
3 '-30
3.6-30a
3.6-31
3.6-32
3.6-33
3.6-33a
3.6-34
3.6-35
3.6-36
3.6-37
3.6-38
3.6-39
3 '-40
3 '-41
3 '-42
3.6-42a
3 '-43
3.6-44
3.6-45
3.6-46
3 '-47
3.6-48
3.6-49
3.6-50
3.6-51
3.6-52
3.6-53
3.6-53a
3.6-54
3.6-55
3 '-56
3.6-57
3.6-57a
3.6-58
3.6-'59
3.6-59a
3.6-60
3.6-61
3.6-62
3.6-63
3.6-64
3.6-64a
3.6-65
3.6-65a
3.6-66
3.6-67
3.6-68
3.6-69

36
9

25
31

0
25
25
31
25

0
31
31

0
0
0

31
31

0
27

0
27
33
52

0
25
31
31
31
51

0
0

49
46
25
31
31
14

9
9
9

50
50

9
36
36
25
43
43
,

9'EP.3-9



HNP-2 AMENDMENT NO. 52
August 1997

LIST OF EFFECTIVE PAGES

CHAPTER 3 (Continued)
TEXT PAGES AMENDMENT

3. 6-70
3 '-71
3.6-72
3.6-72a
3.6-73
3.6-74
3.6-75
3.6-75a
3.6-76
3.6-77
3 '-78
3.6-79
3 '-80
3.6-81
3.6-82
3.6-83
3.6-84
3.6-85
3.6-86
3.6-87
3.6-88
3.6-89
3.6-90
3.6-91
3 '-92
3.6-93
3.6-94
3.6-95
3 '-96
3.6-97
3 '-98
3.6-99
3.6-100
3.6-101

3 ~ 7 1
3 ~ 7 2
3 ~ 7 3
3. 7-4
3.7-5
3.7-6
3 ~ 7 7
3. 7-8
3. 7-9
3.7-10
3 ~ 7 1 1
3 ~ 7 1 1a
3.7-11b
3 ~ 7 12

25
25

9
31
31

1
12
25
33
43

0
0
0

51
51
51
51
51
51
51

9
9.
9 i

9
9

36
51
51

9
9
9
9
9

25

0
0
0

12
30

0
0

30
30
23
30
23
23
30

LEP.3-10



WNP-2 AMENDMENT NO. 52
August 1997

LIST OF EFFECTIVE PAGES

CHAPTER 3 (Continued)

TEXT PAGES AMENDMENT

3 ~ 7-13
3 ~ 7 13a
3. 7-14
3.7-15
3.7-15a
3.7-16
3 ~ 7 17
3 '-18
3.7-19
3.7-20
3 ~ 7 2 1
3 ~ 7 22
3 ~ 7 23
3.7-24
3.7-25
3.7-26
3 ~ 7 27
3.7-28
3.7-29
3.7-30
3 ~ 7 3 1
3 ~ 7 3 1a
3.7-31b
3 ~ 7 32
3 ~ 7 3 3
3.7-34
3.7-35
3.7-36
3.7-36a
3 ~ 7 37
3.7-38
3.7-38a
3.7-38b
3.7-38c
3.7-38d
3.7-38e
3.7-38f
3.7-39
3.7-40
3.7-41
3.7-42
3.7-43
3.7-44
3.7-45
3.7-46
3.7-47
3.7-48
3.7-49
3.7-50

8
8

30
30
25
30
52
30

0
36
36
30

1
0

36
36
42
36
36
36

8
8
8
8

42
25
25
30

8
0
8
8
8
8
8
8
1
8

51
51
52

0
36
42

0
21
21

0
0

LEP.3-11



WNP-2 AMENDMENT NO. 52
August 1997

LIST OF EFFECTIVE PAGES

CHAPTER 3 (Continued)

TEXT PAGES

3.7-51
3.7-52
3.7-53
3.7-54
3.7-55
3.7-56
3.7-57,
3.7-58,'.7-59

3.7-60
3.7-61
3.7-62
3.7-63,"
3.7-64
3.7-65
3.7-66
3.7-67
3.7-68

AMENDMENT

0
0
0
0
0

,

0
0
0
0
0
0
0
0
0
0
0

25
42

3.8-1
3.8-2
3.8-3
3.8-3a
3.8-3b
3.8-4
3.8-5
3.8-6
3.8-6a
3.8-6b
3.8-6c
3.8-7
3.8-8
3.8-9
3.8-10
3.8-11
3.8-12
3.8-13
3.8-13a
3.8-14
3.8-15
3.8-16
3.8-17
3.8-18
3.8-18a
3.8-19
3.8-20
3 '-21
3.8-22
3.8-23

0
0

12
1
1
0

30
30

8
36
30
36

0
8

30
40

0
46
52
47
47
30
30
36
40
51
51
36
51

0

LEP.3-12



WNP-2 AMENDMENT NO. 52
August 1997

LIST OF EFFECTIVE PAGES

CHAPTER 3 (Continued)

TEXT PAGES AMENDMENT

3.8-24
3.8-25
3.8-26
3.8-27
3.8-28
3 '-29
3.8-30
3.8-31
3.8-32
3.8-33
3.8-34
3.8-35
3.8-36
3.8-37
3.8-38
3.8-39
3.8-40
3.8-41
3.8-42
3.8-42a
3.8-43
3.8-44
3.8-44a
3.8-44b
3.8-45
3.8-45a
3.8-46
3.8-46a
3.8-47
3.8-48
3.8-49
3.8-50
3.8-51
3.8-52
3.8-53
3.8-54
3.8-55
3.8-56
3.8-57
3.8-58
3.8-59
3.8-60
3.8-61
3.8-62
3.8-63
3.8-64
3.8-65
3.8-65a
3.8-65b

14
14

0
0
0
0
0
0
0
0
0

30
30
50
30
30

8
8
3

30
3

51
51
51
49
32

0
2
0
0
0
0
0

30
0
0
0

30
0

30
1

52
51

0
12

1
1

LEP.3-13



WNP-2 AMENDMENT NO. 52
August 1997

LIST OF EFFECTIVE PAGES

CHAPTER 3 (Continued)

TEXT PAGES AMENDMENT

3.8-66
3.8-67
3.8-68
3.8-69
3.8-70.
3.8-71
3.8-72.
3.8-73
3.8-74
3.8-75
3.8-76
3.8-77
3.8-78
3.8-79
3.8-80
3.8-81
3.8-82
3.8-83
3.8-84
3.8-85
3.8-86
3.8-87
3.8-88
3.8-88a
3.8-89
3.8-89a
3. 8-9.0
3.8-90a
3.8-91
3.8-91a'.8-92
3.8-92a
3.8-93
3.8-94
3.8-95
3.8-96
3.8-97
3.8-98
3.8-99
3.8-100
3.8-101
3.8-102
3.8-102a
3.8-103
3.8-103a
3.8-104
3.8-105
3.8-106
3.8-107

13
0

35
0
0

13
13

0
2
0

12
0
0
0
0
0
0
0
0

13
8
8

13
8
8
8
8
8
8
8

35
0
2

49
5

21
0

36
12

1
36
52
36

9
9
9
0
0
0

LEP.3-14



WNP-2 AMENDMENT NO. 52
August 1997

LIST OF EFFECTIVE PAGES

CHAPTER 3 (Continued)

TEXT PAGES

3.8-108
3.8-109
3.8-110
3.8-111
3.8-112
3.8-113
3.8-114
3.8-115
3.8-116
3.8-117
3.8-118
3.8-119
3.8-119a
3.8-119b
3.8-120
3.8-121
3.8-122
3.8-123
3.8-124
3.8-125
3.8-126
3.8-127
3.8-128
3. 8-129-
3.8-129a
3.8-130
3.8-130a
3.8-131
3.8-132"
3 '-133

'.8-134

3.8-135
3.8-136
3.8-137
3.8-137a
3.8-137b
3.8-138
3.8-139
3.8-140
3.8-141
3.8-142
3.8-143
3.8-144
3.8-144a
3.8-145
3.8-146
3.8-146a
3.8-147
3.8-148

AMENDMENT

0
0
0
5
4

37
4
4
0
0
0
0
7
5
0
0
0
0
0
0
9
9

49
9
9
9
9
0
0
0
0
9
0

12
36

1
0
0
0

10
0
0
8
8
0

12
12

9
0

LEP.3-15



WNP-2 AMENDMENT NO. 52
August 1997

LIST OF EFFECTIVE PAGES

CHAPTER 3
(Continued)'EXT

PAGES

3.8-149
3.8-149a
3.8-150
3.8-151
3.8-151a
3.8-152
3.8-153
3.8-154
3.8-155
3.8-156
3.8-157
3.8-158
3.8-159
3.8-160
3.8-161
3.8-162
3.8-163
3.8-164
3.8-165
3.8-166
3.8-167
3.8-168
3.8-169
3.8-170
3.8-171
3.8-172
3.8-173
3.8-174
3.8-175
3.8-176
3.8-177
3.8-178
3.8-179
3.8-180
3.8-181
3.8-182
3.8-183
3.8-184
3.8-184a
3.8-185
3.8-186
3.8-187
3.8-188
3.8-189
3.8-190
3.8-190a
3.8-191
3.8-192
3.8-193

AMENDMENT

40
36

0
30
30,
51
51

0
51
51
37
51
51
51
51-

0
0
0

51
51

0
0
0

51
0
0
0
0

14
34
51

0
0

51
0

51
51
51
51

0
0
0

32
27
34'2

27
27.
30

LEP.3-16



WNP-2 AMENDMENT NO. 52
August 1997

'IST

OF EFFECTIVE PAGES

CHAPTER 3 (Continued)
W

TEXT PAGES AMENDMENT

3 ~ 8-194
3. 8-195
3 '-196
'3.8-197
3.8-198
3.8-199
3.8-200
3.8-201
3 '-202
3.8-203
3 '-204
3.8-205
3.8-206

3 '-1
3.9-2
3.9-3
3.9-4
3.9-5
3.9-6
3 '-7
3.9-8
3 '-9
3.9-10
3.9-11
3.9-12
3.9-13
3.9-14
3.9-15
3.9-16
3 '-17
3.9-18
3.9-19
3.9-20
3.9-21
3.9-22
3.9-23
3.9-24
3.9-25
3.9-26
3.9-27
3.9-28
3.9-29
3.9-30
3.9-31
3.9-32
3.9-33
3.9-34
3.9-35

27
0
0
0
0
8
0
9
9
9
9
8
0

29
29
29
32
32
29
32
29
29
29
29
52
29
29
29
29
29
29
29
29
29
36
29
29
29
32
36
29
36
36
36
36
36
29
36

LEP.3-17



WNP-2 AMENDMENT NO. 52
August 1997

LIST OF EFFECTIVE PAGES .

CHAPTER

TEXT PAGES

3 (Continued)

AMENDMENT

3.9-36
3.9-37
3.9-37a
3.9-38
3.9-39
3.9-40
3.9-41
3.9-42
3.9-43
3.9-44
3.9-45
3.9-46
3.9-47
3.9-48
3.9-49
3.9-49a
3.9-49b'.9-49c

3.9-50
3.9-51
3.9-52
3.9-53
3.9-54
3.9-55
3.9-56
3.9-57
3.9-58
3.9-59
3.9-60
3 '-61
3.9-62
3.9-63
3.9-64
3.9-65
3.9-66
3.9-67
3 '-68
3.9-69
3.9-70
3.9-71
3.9-71a
3.9-72
3.9-73
3.9-74
3.9-74a
3.9-75
3.9-76
3.9-77
3.9-78

36
52
48
36
52
52
36
36
36
36
36
36
29
29
34
34
34
48
32

36
36
52
29
36
37
35
50
52
32
32
29
29
29
47
50
35
38
38
38
38
38
38
38
38
36
30
30
36

LEP.3-18



WNP-2 AMENDMENT NO. 52
August 1997

LIST"OF EFFECTIVE PAGES

CHAPTER 3 (Continued)

TEXT PAGES AMENDMENT

3 ~ 9-79
3.9-80
3.9-81
3.9-82
3.9-83
3.9-84
3.9-85

,3.9-86
3.9-87
3.9-87a
3.9-88
3.9-89
3 '-90
3 '-91
3.9-92
3.9-93
3.9-94
3.9-95
3.9-96
3.9-97
3.9-98
3.9-99
3.9-100
3.9-101
3.9-101a
3.9-101b
3.9-101c
3.9-101d
3.9-102
3.9-103
3.9-104
3.9-105
3.9-106
3.9-107
3.9-108
3.9-109
3.9-109a
3.9-110
3.9-111
3.9-112
3.9-113
3. 9-114
3.9-115
3.9-116
3.9-117
3.9-118
3.9-119
3 '-120
3.9-121

29'9,

36
29
29
49
49
49
36
36
29
29
36
33
50
50
52
51
52
52
52
36
36
36
36
36
36
36 ~

32
29
29
32
36
36
36
34
36
29
52
52
52
52
50
50
52
50
52
29
29

LEP.3-19



WNP-2 'AMENDMENT NO. 52
August 1997

. LIST OF EFFECTIVE PAGES

CHAPTER 3 (Continued)

TEXT PAGES AMENDMENT

3.9-122
3.9-123
3.9-124
3.9-125
3.9-126
3.9-127
3.9-128
3.9-129
3 '-130
3.9-131
3.9-132
3 '-133
3.9-134
3.9-135
3.9-136
3.9-137
3.9-138
3.9-139
3.9-140
3.9-141
3.9-142
3.9-143
3.9-1'44
3.9-145
3.9-146
3.9-147
3 '-148
3.9-149
3.9-150
3.9-151
3.9-152
3.9-153
3.9-154
3.9-155
3.9-156
3.9-157
3.9-158
3.9-159
3.9-160
3.9-161
3.9-162
3.9-163
3.9-164
3.9-165
3.9-166
3.9-167
3.9-168
3.9-169
3.9-170

29
29
32
29
29
31
29
29
29
29
29
29
29
32
29
29
29
29
29
29
29
29
32
31
31
31
31
31'9

29
29
29
29
29
36
36
36
29
29
29
36
29
52
52
52
29
29
29
29

LEP.3-20



WNP-2 AMENDMENT NO. 52
August 1997

LIST OF EFFECTIVE PAGES

CHAPTER 3 (Continued)

TEXT PAGES AMENDMENT

3.9-171
3'9-172
3 '-173
3.9-174
3.9-175
3.9-176
3.9-177
3.9-178
3 '-179
3.9-180
3 '-181
3.9-182
3.9-183
3.9-184
3.9-185
3.9-186
3 '-187
3.9-188
3.9-189
3.9-190
3.9-191
3.9-192
3.9-193
3.9-194
3.9-195
3.9-196
3.9-197
3.9-198
3.9-199
3.9-200
3.9-201
3.9-202
3.9-202a
3.9-203
3.9-204
3.9-205
3.9-206
3.9-207
3.9-208
3.9-209
3.9-210
3.9-211
3.9-212
3.9-213
3.9-214
3.9-215
3.9-216
3.9-217
3.9-218

32
36
36
29
36
32
32
32
36
32
29
36
29
36
36
29
29
29
29
50
50
50
50
50
50
50
50
50
50
50
50
50
50
29
29
29
29
29
29
29
29
29
29
29
29
36
35
35
35

LEP.3-21



WNP-2 AMENDMENT NO. 52
August 1997

LIST OF EFFECTIVE PAGES

CHAPTER 3 (Continued)

TEXT PAGES AMENDMENT

3. 9-219
3. 9-220
3.9-221
3.9-222

35
52
35.
35

3.10-1
3.10-1a
3.10-2'.10-2a

3.10-2b
3.10-2c
3.10-3
3.10-4
3 '0-5
3.10-5a
3.10-5b
3.10-5c
3.10-5d
3.10-6
3.10-7
3.10-8
3.10-9
3.10-10
3.10-11
3.10-12
3.10-13
3.10-14
3.10-'15
3.10-16
3.10-17
3.10-18
3.10-19
3.10-20
3.10-21
3.10A-1
3.10A-2
3.10A-3
3.10A-4
3.10A-5
3.10A-6
3.10A-7
3.10B-1
3.10B-2
3.10B-3
3.10B-4
3.10B-5
3.10B-6
3.10B-7
3.10B-8

49
49
47
52
47
47
52
52
36
36
52
36
36
47
36
36
52
47
47
47
47
47
47
52
47
36
36
36
52

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

LEP.3-22



WNP-2 AMENDMENT NO. 52
August 1997

LIST OF EFFECTIVE PAGES

CHAPTER 3 (Continued)

TEXT PAGES 'AMENDMENT

3.10B-9
3.10B-10
3.10B-11
3.10B-12
3.10B-13
3.10B-14
3.10B-15
3.10B-16
3.10C-1
3.10C-2
3.10C-3
3.10C-4
3.10C-5
3.10C-5a
3.10D-1

0
0
0
0
0
0
0
0
0

36
0
0

36
36
26

3 '1-1
3.11-2
3.11-2a
3 ~ 1 1 3
3.11-4
3.11-5
3.11-5a
3.11-6
3 ~ 1 1 7
3.11-8
3.11-8a
3.11-8b
3.11-8c
3.11-9
3.11-10
3.11-11
3.11-12
3.11-12a
3.11-13
3. 11-14
3.11-15
3 '1-16
3.11-17
3 ~ 11-18
3. 11-19
3. 11-20
3. 11-21
3.11A-1
3.11A-2
3.11A-3
3.11A-4
3.11A-5

52
52
52
49
52
52
49
52
52
49
52
49
49
48
49
49
52
52
49
40
32
40
32
32
32
49
49
33
33
33
33
33

LEP.3-23



WNP-2 AMENDMENT NO. 52
August 1997

LIST OF EFFECTIVE PAGES

CHAPTER 3 (Continued)

TEXT PAGES AMENDMENT

3.11A-6

3 0 12-1
3.12-2
3 ~ 1 2 3
3.12-4
3.12-5
3.12-6
3 '2-7
3.12-8
3.12-9
3.12-10
3 '2-11
3.12-12
3.12-13
3.12-14
3.12-15
3.12-16
3.12-17
3.12-18
3.12-18a
3.12-18b
3.12-18c
3.12-19
3 '2-20
3 ~ 12-21
3. 12-22
3 ~ 12 23
3. 12-24
3.12-25
3.12-26
3 ~ 12 27
3.12-28
3.12-29
3.12-30
3 '2-, 31

33

0
0
0
0
0
0
0
0
0
0
0
0
0
0

25
29
29
34
36
36
36
36
29
29
29
29
29
29
29
29
29
29
29
29

LEP.3-24



WNP-2 AMENDMENT NO. 52
August 1997

FIGURES

LIST OF EFFECTIVE PAGES

CHAPTER 3 (Continued)

AMENDMENT

of 2
of 2
of 2
of 2

of 2
of 2

of 3
of 3
of 3

3. 5-1
3. 5-2
3.5-3
3.5-4
3.5-5

3 ~ 2 1
3 ~ 2 2
3 ~ 2 3 1
3 ~ 2 3 2
3.2-4 1
3.2-4 2
3.2-5
3.2-6a
3.2-6b
3 ~ 2 7
3.2-8
3.2-9
3 '-10
3 ~ 2 1 1 1
3.2-11 2
3 ~ 2 1 2
3 '-13a
3.2-13b
3 '-13c
3.2-14
3.2-15a
3.2-15b
3.2-15c
3 '-16
3 ~ 2 17
3. 2-18 1
3. 2-18 2
3 ~ 2-18 3
3 ~ 2-19
3. 2-20
3.2-21a
3.2-21b
3.2-22a
3.2-22b
3.2-22c
3.2-22d
3 ~ 2 2 3 a
3. 2-23b
3 '-23c
3'. 2-24
3.2-25
3.2-26
3 ~ 2 27

37
52
52
52
52
52
52
52
52
51
52
51
52
52
50
51
52
52
52
50
52
48
52
52
52
52
52
52

'2

52
51
51
51
51
51
51
51
51
50
51
48
52
52

50
48
50
50
52

LEP.3-25



NNP-2 AMENDMENT NO. 52
August 1997

LIST OF EFFECTIVE PAGES

CHAPTER 3 (Continued)

FIGURES AMENDMENT

3. 5-6
3.5-7
3.5-8
3.5-9
3.5-10
3.5-11
3.5-12
3.5-13
3.5-14
3.5-15
3.5-16
3.5-17
3.5-18
3.5-19
3.5-20
3.5-21
3.5-22
3.5-23
3.5-24
3.5-25
3.5-26
3.5-27
3.5-28
3.5-29
3.5-30
3.5-31
3.5-32
3.5-33
3.5-34
3.5-35
3 '-36
3.5-37
3.5-38
3.5-39
3.5-40
3.5-41
3.5-42
3.5-43
3.5-44
3.5-45
3.5-46
3.5-47
3.5-48
3.5-49
3.5-50
3.5-51
3.5-52
3.5-53

50
48
50
40
48
52
48
50
51
52
37
48
48
37
37
42
37
42
37
37
37
37
37
38
50
50
50
23
23
23

0
0

48
37
50
50
40
48
43
37
37
51
50
42
50
50
37
48

LEP.3-26



WNP-2 AMENDMENT NO. 52
August 1997

LIST OF EFFECTIVE PAGES

CHAPTER 3 (Continued)

FIGURES AMENDMENT

3.6-1
3.6-2
3.6-3
3.6-4
3.6-5
3.6-5a
3.6-5b
3.6-5c
3.6-5d
3.6-5e
3.6-6a
3.6-6b
3.6-6c
3 '-6d
3.6-6e
3.6-6f
3.6-6g
3.6-6h
3.6-6j
3.6-6k
3.6-7a
3.6-7b
3.6-7c
3.6-8
3.6-9a
3.6-9b,
3.6-10
3.6-11
3.6-12a
3 '-12b
3.6-12c
3.6-13a
3 '-13b
3.6-13c
3.6-14a
3.6-14b
3.6-14c
3.6-15a
3.6-15b
3.6-15c
3.6-16a
3.6-16b
3.6-16c
3.6-16d
3.6-16e
3.6-17a
3.6-17b.
3.6-18a
3.6-18b

0
0

27
31

0
0
0
0
0
0
0
0
2
0
0
0
0
2
0
0
0
0
0
0
2
0.
0
9

46
46

9
48
48

9
52
52

9
46
46

9
49
43
43

9
9

43
43
34
50

LEP.3-27



WNP-2 AMENDMENT NO. 52
August 1997

LIST OF EFFECTIVE PAGES

CHAPTER 3 (Continued)

FIGURES AMENDMENT

3.6-18c
3.6-19a
3.6-19b
3.6-20a
3.6-20b
3.6-21a
3.6-2lb
3.6-22a
3.6-22b
3.6-23a
3.6-23b
3.6-24a
3.6-24b
3.6-25a
3.6-25b
3.6-26a
3.6-26b
3.6-27a
3.6-27b
3.6-28a
3.6-28b
3.6-29a
3 '-29b
3.6-30a
3.6-30b
3.6-30c
3.6-31a
3.6-31b
3.6-31c
3.6-32a
3.6-32b
3.6-33a
3.6-33b
3.6-34a
3.6-34b
3.6-35a
3.6-35a
3.6-35b
3.6-35b
3.6-36a
3.6-36b
3.6-36c
3.6-37
3.6-38
3.6-39
3.6-40a
3.6-40b
3.6-4la
3.6-41b

1
2
1
2

of 2
of 2
of 2
of 2

48
50
50
46
46
46
46
46
46
50
50
50
50
50
50
46
46
46
46
34
48
48
48
34
34
34
52
52
48
48
48

9
34
34
34
52
52
50
50
49
49
49
25

2
2
2
2

33
33

LEP.3-28



WNP-2 AMENDMENT NO. 52
August, 1997

LIST OF EFFECTIVE PAGES

CHAPTER 3 (Continued)

FIGURES
a

3. 6-41c
3. 6-41d
3.6-41e
3.6-41f
3.6-41g
3.6-41?1
3.6-42a
3.6-42b
3.6-42c
3.6-42d
3.6-42e
3.6-42f
3.6-42g
3.6-42h
3.6-43
3.6-44
3.6-45
3.6-46
3.6-47
3.6-48
3.6-49
3.6-50
3.6-51
3.6-52
3.'6-53
3.6-54
3.6-55
3.6-56
3.6-57
3.6-58
3.6-59
3.6-60
3.6-61
3 '-62
3 '-63
3.6-64
3.6-65
3.6-66
3.6-67
3.6-68
3.6-69
3.6-70
3.6-71
3.6-72
3.6-73
3.6-74
3.6-75
3.6-76
3.6-77

AMENDMENT

33
33
33
33
33

0
33
33
33
33
33
33
33
33
37
48
37
37
40
50'2
50
50'1

52
48
52
48
52
52
50
50
50
50
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25

LEP.3-29



WNP-2 AMENDMENT NO. 52
August 1997

LIST OF EFFECTIVE PAGES

CHAPTER 3 (Continued)

FIGURES AMENDMENT

3.6-78
3.6-79
3 '-80
3 '-81
3.6-82
3.6-83
3.6-84 ~

3.6-85
3.6-86
3.6-87

'.6-88

3.6-89
3.6-90
3.6-91 „"

3.6-92
3.6-93
3.6-94
3.6-95
3.6-96
3.6-97
3.6-98
3.6-99
3.6-100
3.6-101
3.6-102
3.6-103
3.6-104
3.6-105
3.6-106
3.6-107
3.6-108
3.6-109
3.6-110
3.6-111
3.6-112
3.6-113
3.6-114
3.6-115
3.6-116
3.6-117
3.6-118
3.6-119
3.6-120
3.6-121
3.6-122
3.6-123
3.6-124
3.6-125
3.6-126

25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
22
25
25
25
25
25
25

9
9

25
9
9
9
9
9
9
9
9

LEP.3-30



AMENDMENT NO. 52
August 1997

LIST OF EFFECTIVE PAGES

CHAPTER 3 (Continued)

FIGURES AMENDMENT

3. 6-127
3. 6-128
3 ~ 6-129
3.6-130
3.6-131
3.6-132
3.6-133
3.6-134
3.6-135
3.6-136
3.6-137
3.6-138
3.6-139
3.6-140
3.6-141
3.6-142
3.6-143
3.6-144
3.6-145
3.6-146
3.6-147a
3.6-147b
3.6-147c
3.6-147d
3.6-148

9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9

25
25
25
25
33

3 ~ 7 1
3 ~ 7 2
3 ~ 7 3
3. 7-4
3. 7-5
3.7-6
3 ~ 7 7
3.7-8
3.7-9
3.7-10
3.7-11a
3.7-11b
3 '-12a
3.7-12b
3 ~ 7 13
3.7-14a
3.7-14b
3.7-15
3.7-16
3 ~ 7 17
3.7-18
3.7-19
3.7-20

0
0
0
0
0
0 ~

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

LEP.3-31



NNP-2 AMENDMENT NO. 52
August 1997

LIST OF EFFECTIVE PAGES

CHAPTER 3 (Continued)

FIGURES AMENDMENT

3 ~ 7 2 1
3 ~ 7 22
3 ~ 7 2 3
3.7-24
3.7-25
3.7-26
3 ' 27
3.7-28

0
0
0
0
0

25
8
8

3.8-1
3.8-2
3.8-3
3.8-4
3.8-5
3.8-6
3.8-7
3.8-8
3 '-9
3.8-10
3.8-11
3.8-12
3 '-13
3.8-14
3.8-15
3.8-16
3.8-17
3. 8-18
3. 8-19
3.8-20
3.8-21
3.8-22
3.8-23
3.8-24
3.8-25
3.8-26
3.8-27
3.8-28
3.8-29
3.8-30
3.8-31
3.8-32
3.8-33
3 '-34
3.8-35
3.8-36
3.8-37
3.8-38
3.8-39
3.8-40

0
51

0
0
0
2

37
37

0
52
38
37
50
50
50
48
48

2
37

0
0
0

52
37
51

0
0

37
0

46
50
37
42
37
37
51
37
37
37
37,

LEP.3-32



WNP-2 AMENDMENT NO. 52
August 1997

LIST OF EFFECTIVE PAGES

CHAPTER 3 (Continued)

FIGURES AMENDMENT

3.8-41
3.8-42
3.8-43
3.8-44
3.8-45
3.8-46
3.8-47
3.8-48
3.8-49
3.8-50
3.8-51
3.8-52
3.8-53
3.8-54
3.8-55
3.8-56
3.8-57
3.8-58
3.8-59
3.8-60
3.8-61
3.8-62a
3.8-62b
3.8-63

40
37
42
42
37

0
0
8
0
1
1
1
1

37
50
42

3
3
5

37
37
13
13
13

3.9-1
3.9-2
3.9-3
3.9-4
3.9-5
3.9-6
3.9-7
3.9-8a
3.9-8b

52
52

0
0
0
0
0

29
29

3.10-1
3.10-2
3.10-3
3.10-4
3.10-5a
3.10-5b
3.10-5c
3.10-5d
3.10-5e
3.10-6a
3.10-6b
3.10-7a
3.10-7b
3.10-8a

0
0
0
0

52
52
52
52
52
52
52
52
52
52

LEP.3-33



WNP-2 AMENDMENT NO. 52
August 1997

LIST OF EFFECTIVE PAGES

CHAPTER 3 (Continued)

FIGURES

3.10-8b
3.10-8c
3.10-8d
3.10-9a
3.10-9b
3.10-9c
3.10-9d
3.10B-1
3.10C-1
3.10C-2
3.10C-3
3.10C-4
3.10C-5

AMENDMENT

52
52
52
52
52
52
52

0
2
0
0
0
0

3 ~ 1 1 1

3.12-1
3.12-2
3 ~ 1 2 3
3. 12-4
3. 12-5
3.12-6

0
0
0
0

29
31

LEP.3-34



WNP-2 AMENDMENT NO. 52
August 1997

LIST OF EFFECTIVE PAGES

CHAPTER 4

TEXT PAGES

4-i
4-ii
4-1ii
4-1v
4-v
4-vi
4-v1i
4-vi1i
4-ix
4-x
4-xi
4-xii
4-xiii
4-xiv
4-xv
4-xvi
4-xvii
4-xviii
4 x1x

AMENDMENT

49
0
0

50
50
50
48
48
52
52
50
48
48
50
50
50
51
52
50

4.1-1
4.1-2
4.1-3
4.1-4
4.1-4a
4 '-5
4.1-6
4.1-7
4.1-8
4.1-9
4.1-9a
4 '-10
4.1-11
4.1-12
4.1-13
4.1-14
4.1-15
4.1-16
4 1-17
4.1-18
4.1-19
4.1-20
4.1-21
4.1-22
4.1-22a

52
52
52
52
52
52
52

0
30
52
52

0
36
36
36

0
36

0
38
52
52
36
46
52
52

LEP.4-1



WNP-2 AMENDMENT NO. 52
August 1997

LIST OF EFFECTIVE PAGES

CHAPTER 4 (Continued)

TEXT PAGES

4 '-1
4 '-2
4 '-3
4 '-4
4 '-4a
4 '-4b
4 '-5
4 '-6
4.2-7
4 '-8
4 '-9
4 '-10
4 '-11
4.2-11a
4 '-12
4 '-13
4.2-13a

4 '-1
4 '-2
4 '-3
4.3-4
4.3-4a
4 '-5
4.3-6
4 '-7
4 '-8

AMENDMENT

52
52
52
49
49
49
52
52
52
52
51
50
52
52
52
52
52

52
52
51
52
52
39
51
52
30

4 '-1
4 '-1a
4 '-2
4 '-2a
4.4-2b
4 '-3
4 '-4
4 '-5
4 '-6
4 '-7
4.4-8
4 '-8a
4.4-9
4 '-9a
4 '-,10
4 '-11
4.4-12
4.4-13

52
38
52
52
52
52
52
52
52
52
52
36
52
52
52
52
52
38

LEP.4-2



WNP-2 AMENDMENT NO. 52
August 1997

LIST OF EFFECTIVE PAGES

CHAPTER 4 (Continued)

TEXT PAGES AMENDMENT

4.4-14
4.4-15
4.4,-16
4 '-17
4.4-17a

4.5-1
4.5-2
4.5-3
4.5-4
4.5-5
4.5-6
4.5-7
4.5-8
4.5-8a
4.5-9
4.5-10

38
38
38
38
52

0
52

0
26
31
52
31
30
30
27

0

4.6-1
4.6-2
4.6-3
4.6-4
4.6-5
4.6-6
4.6-7
4.6-8
4.6-8a
4.6-9
4.6-10
4.6-11
4.6-12
4.6-13
4.6-13a
4.6-13b
4.6-14
4.6-15
4.6-16
4.6-17
4.6-18
4.6-19
4.6-20
4.6-21
4.6-21a
4.6-22
4.6-23
4.6-24

23
12:
36

0
36

0
0

36
36
21
52
36
36
36
36
36
36
49

0
0

36
0
0

49
36

0
0
0

LEP.4-3



WNP-2 AMENDMENT NO. 52
August 1997

LIST OF EFFECTIVE PAGES

CHAPTER 4 (Continued)

TEXT PAGES

4.6-25
4.6-26
4.6-27
4.6-28
4.6-29
4.6-30
4.6-31
4.6-31a
4.6-32
4.6-33
4.6-33a
4.6-34
4.6-35
4.6-36
4.6-37
4.6-38
4.6-39
4.6-40
4.6-41
4.6-41a
4.6-42

AMENDMENT

12
12

0
0
0
0

36
36

0
42
36

0
0
0

52
52
52

0
49
52
52

FIGURES AMENDMENT

4.1-1
4.1-2

43
0

4.2-1
4.2-2
4.2-3

4.3-1
4.3-2

30
30
30

48
52

4.4-1
4.4-2
4.4-3

52
39
39

4.6-1
4.6-2
4.6-3
4.6-4
4.6-5a
4.6-,5b1
4.6-5b2
4.6-5c
4.6-6a

0
0
0
0

50
50,
50
50
37

LEP. 4-4



NNP-2 AMENDMENT NO. 52
August 1997

LIST OF EFFECTIVE PAGES

CHAPTER 4 (Continued)

FIGURES AMENDMENT

4.6-6b
4.6-6c
4.6-6d
4.6-6e
4 '-7
4.6-8

37
37
16
16

0
0

LEP.4-5



WNP-2 AMENDMENT NO. 52
August 1997

LIST OF EFFECTIVE PAGES

CHAPTER 5

TEXT PAGES AMENDMENT

5-i
5-ii5-iii
5-iv
5-v
5-vi
5-vii
5-viii
5-ix
5-x
5-x (a)5-xi
5-xii
5-xiii
5-xiv
5-xv
5-xv(a)
5-xvi
5-xvii
5-xviii
5-xix

50
50
36

0
51
50
50
52
50
36
49
51
44
36
36
50
49
50
51
52
50

5.1-1
5.1-2
5.1-3
5 '-4

0
0
0

36

5. 2-1
5.2-2
5.2-3
5.2-4
5 '-5
5.2-5a
5.2-6
5.2-6a
5.2-7
5.2-7a
5.2-8
5.2-8a
5.2-8b
5.2-9
5.2-10
5.2-10a

0
0

51
51
51
23
36
51
48
30
51
51
51
32
32
51

LEP.5-1



WNP-2 AMENDMENT NO. 52
August 1997

LIST OF EFFECTIVE PAGES

CHAPTER 5 (Continued)

TEXT PAGES AMENDMENT

5.2-11
5.2-12
5.2-13
5.2-14
5.2-15
5.2-15a
5.2-15b
5.2-15c
5.2-15d
5.2-15e
5.2-15f
5.2-16,
5.2-17
5.2-18
5.2-19
5.2-20
5 '-21
5.2-22
5 '-23
5.2-24
5 '-24a
5.2-25
5.2-26
5.2-27
5.2-28
5.2-29
5.2-29a
5.2-30
5.2-31
5.2-32
5.2-33
5.2-34
5.2-34a
5.2-35
5.2-35a
5.2-35b
5.2-35c.
5.2-35d
5.2-35e
5.2-35f
5.2-35g
5.2-35h
5.2-35i
5.2-36
5.2-37
5.2-,38
5.2-39

LEP.5-2

50
30
32
30
32
32
32
32
36
47
36
36
52

0
52

0
0
0

33
50
36
46
32

0
27
52
36
36
36
49
30
36

7
36
36
36
36
36
38
36
36
36
50
36
36
36
36



WNP-2 AMENDMENT NO. 52
August 1997

LIST OF EFFECTIVE PAGES

CHAPTER 5 (Continued)

TEXT PAGES AMENDMENT

5.2-39a
5.2-40
5.2-41
5.2-42
5.2-42a
5.2-43
5.2-44
5 '-45
5.2-46
5.2-47
5.2-48
5 '-49
5.2-50
5.2-51
5.2-51a
5.2-52
5.2-52a
5.2-53
5.2-54
5.2-55
5.2-56
5.2-56a
5.2-56b
5.2-56c
5.2-56d
5.2-56e
5.2-56f
5.2-57
5.2-58
5.2-59
5.2-60
5.2-61
5.2-62
5.2-63

5 '-1
5.3-2
5.3-3
5.3-4
5.3-5
5.3-5a
5.3-5b
5 '-5c
5.3-5d
5.3-6
5.3-7
5.3-8

36
51
34
36
36

0
0

36
21
52
37
51
52
30
49
29

5
30

0
51

0
46
46
46
46
46
46
51

0
0
7

49
49
49

30
30
27

5
5

36
51
52
51
30
49
'5

LEP.5-3



WNP-2 AMENDMENT NO. 52
August 1997

LIST OF EFFECTIVE PAGES

CHAPTER 5 (Continued)

TEXT PAGES AMENDMENT

5.3-9
5.3-10
5.3-11
5.3-12
5.3-13
5.3-14
5.3-15'.3-16

5.3-17
5.3-18
5.3-18a
5.3-18b
5.3-19
5.3-20
5.3-21
5.3-22
5.3-23
5.3-24
5.3-25
5.3-26
5.3-27
5.3-28
5.3-29
5.3-30
5.3-31
5.3-32
5.3-33
5.3-34

36
30
51

5
51
36

0
0

36
39
36
36
30

0
51

0
30
30
44
36
36
36
49
36
36
36
36
36

5 ~ 4-1
5. 4-2
5. 4-3
5. 4-4
5.4-5
5.4-6
5 '-7
5.4-8
5 '-9
5 '-10
5.4-11
5.4-12
5.4-13
5.4-14
5.4-15
5.4-16
5.4-17
5.4-18

52
52
52
52
52
52
36
51
52
51
51
43

0
13
35
35
43
49

LEP.5-4



WNP-2 AMENDMENT NO. 52
August 1997

LIST OF EFFECTIVE PAGES

CHAPTER 5 (Continued)

TEXT PAGES AMENDMENT

5.4-19
5.4-20
5.4-20a
5 '-21
5.4-22
5.4-22a
5.4-22b
5.4-23
5.4-23a
5.4-24
5.4-25
5.4-26
5.4-27
5.4-28
5.4-29
5.4-29a
5.4-29b
5.4-30
5.4-30a
5.4-31
5.4-32
5.4-33
5.4-34
5.4-35
5 '-35a
5.4-36
5.4-37
5.4-37a
5.4-38
5.4-38a
5.4-38b
5.4-39
5.4-39a
5.4-40
5.4-40a
5.4-41
5.4-41a
5.4-42
5.4-42a
5.4-42b
5.4-43
5.4-44
5.4-45
5.4-46
5.4-47
5.4-48
5.4-48a

44
36
36
36
36
36
36
52
49
44
51
49,
49
49
36
36
36
36
36
36
49
49
49
49
51
36
52
51
51
49
43
49
51
51
44
51
52
44
51
49
49
52
40
51
40
51
40

LEP.5-5



WNP-2 AMENDMENT NO. 52
August 1997

LIST OF EFFECTIVE PAGES

CHAPTER 5 (Continued)

TEXT PAGES AMENDMENT

5.4-48b
5.4-49
5.4-49a
5.4-50
5.4-50a
5.4-51
5.4-52
5.4-53
5.4-53a
5.4-54
5.4-55
5 '-56
5.4-57
5.4-58
5.4-59
5.4-60

36
13
13
12
12

0
36
36
36
51
52
40
30
30
14
50

FIGURES AMENDMENT

5.1-1
5.1-2
5.1-3a
5.1-3b1
5.1-3b2
5.1-3c

52
52
50
50
51
37

5.2-1a
5.2-1b
5 '-2
5.2-3
5.2-4
5.2-5
5 '-6
5.2-7
5.2-8
5.2-9
5 '-10
5.2-11
5.2-12
5.2-13
5.2-14
5.2-15

23
23

0
23
23
23
51

0
0
0

31
0
0
0
0

37

5. 3-1
5. 3-2
5. 3-3

37
37

0

LEP.5-6



WNP-2 AMENDMENT NO. 52
August 1997

LIST OF EFFECTIVE PAGES

CHAPTER 5 (Continued)

FIGURES

5.3-4a
5.3-4b
5 '-5
5.3-6
5.3-7

AMENDMENT

51
51
43
37
37

5 '-1
5.4-2a
5.4-2b
5.4-2c
5.4-3a
5.4.-3b
5.4-4a
5.4-4b
5.4-5
5.4-6
5.4-7
5.4-8
5.4-9a
5.4-9b
5.4-10
5 '-11
5. 4-12
5.4-13a
5 '-13b
5 '-14a
5 '-14b
5.4-14c
5.4-15a
5.4-15b
5.4-15c
5 '-16
5.4-17a
5.4-17b
5.4-17c
5.4-18
5.4-19a
5.4-19b
5.4-20

52
52
52
16
52
52
52
52

4
0
0
0

48
48
51

0
0

50
50
43
48
50
49
49
49
51
51
40
13
37

8
8

37

LEP.5-7



WNP-2

(BLANK)



WNP-2 AMENDMENT NO. 52
August 1997

LIST OF EFFECTIVE PAGES

CHAPTER 6

TEXT PAGES

6-i
6-ii6-iii
6-iv
6-v
6-vi
6-vii6-viii
6-viv
6-x
6-xi
6-xii
6-xiii
6-xiv
6-xv
6-xvi
6-xvii
6-xviii
6-xviv
6-xx
6-xxi
6-xxii
6-xxiii
6-xxiv
6.0-1

6.1-1
F 1-2
6.1-3
6.1-4
6.1-5
6.1-6
6.1-7
6.1-8

6.2-1
6.2-2
6.2-3
6.2-4
6 '-5
6.2-6
6. 2-7
6. 2-8
6. 2-9
6.2-10
6.2-11

'

AMENDMENT

52
51
51
51
51
51
52
51
51
51
51
51
51
51
51
51
51
51
51
51
51
51
51
51

0

51
51
51
51
52
52
52
52

51
51
51
51
51
51
51
51
51
51
51

LEP.6-1



WNP-2 AMENDMENT NO. 52
August 1997

LIST OF EFFECTIVE PAGES

CHAPTER 6 (Continued)

TEXT PAGES AMENDMENT

6 2-12
6.2-13
6.2-14
6.2-15
6 '-16
6.2-17
6.2-18
6.2-19
6.2-20
6.2-21
6.2-22'.2-23

6.2-24
6.2-25
6.2-26
6.2-27
6.2-28 "

6 '-29
6 '-30
6.2-31
6.2-32
6.2-33
6.2-34
6.2-35
6.2-36
6.2-37
6.2-38
6.2-39
6.2-40
6.2-41
6.2-42
6.2-43
6.2-44
6.2-45
6.2-46
6.2-47
6.2-48
6.2-49
6.2-50
6.2-51
6.2-52
6.2-53
6.2-54
6.2-55
6.2-56
6.2-57
6.2-58

51
51
51
51
51
51
52
52
51
51
51
51
51
51
51
51
51
51
51
51
51
51
51
51
51
51
51
51
51
51
51
51
51
51
51
51
51
51
51
51
51
51
51
51
52
52
51

LEP.6-2



WNP-2 AMENDMENT NO. 52
August 1997

LIST OF EFFECTIVE PAGES

CHAPTER 6 (Continued)

TEXT PAGES

6.2-59
6.2-60
6.2-61
6.2-62
6.2-63
6.2-64
6.2-65
6 '-66
6.2-67
6 '-68
6.2-69
6.2-70
6.2-71
6.2-72
6.2-73
6.2-74
6 '-75
6.2-76
6.2-77
6.2-78
6.2-79
6.2-80
6.2-81
6.2-82
6.2-83
6.2-84
6.2-85
6.2-86
6 ~ 2-87
6.2-88
6 '-89
6 '-90
6 '-91
6.2-92
6.2-93
6.2-94
6.2-95
6.2-96
6.2-97
6.2-98
6.2-99
6.2-100
6.2-101
6.2-102
6.2-103
6.2-104
6.2-105

AMENDMENT'2

51
52
51
51
51
51
51
51
51
51
52
51
51
51
51
52
51
51
51
51
51
51
51
51
51
51
51
51
51
51
51
52
51
51
52
52
52
52
51
51
51
51
52
52
51
51

LEP.6-, 3



NNP-2 AMENDMENT NO. 52
August 1997

LIST OF EFFECTIVE PAGES

CHAPTER 6 (Continued)

TEXT PAGES AMENDMENT

6.2-106
6.2-107
6.2-108
6.2-109
6.2-110
6.2-111
6.2-112
6.2-113
6.2-114
6.2-115
6.2-116
6.2-117
6.2-118
6.2-119
6 '-120
6.2-121
6.2-122
6.2-123
6.2-124
6.2-125
6.2-126
6.2-127
6.2-128
6.2-129
6.2-130
6.2-131
6.2-132

6. 3-1
6.3-2
6.3-3
6.3-4
6.3-5
6.3-6
6.3-7
6.3-8
6.3-9
6.3-10
6.3-11
6.3-12
6.3-13
6.3-14
6.3-15
6.3-16
6.3-17
6.3-18
6.3-19

51
51
51
51
52
51
52
51
51
52
52
52
52
51
52
52
51
51
51
51
51
51
51
51
51
51
51

51
51
51
52
51
51
51
51
51
51
51
51
51
51
51
51
51
51
51

LEP.6-4



WNP-2 AMENDMENT NO. 52
August 1997

LIST OF EFFECTIVE PAGES

CHAPTER 6 (Continued)

TEXT PAGES

6.3-20
6.3-21
6.3-22
6.3-23
6.3-24
6.3-25
6.3-26
6.3-27
6.3-28

AMENDMENT

51
51
51
51
51
51
51
51
51

6. 4-1
6 ~ 4-2
6 ~ 4-3
6 ~ 4-4
6. 4-5
6. 4-6
6. 4-7
6. 4-8
6. 4-9
6.4-10

6.5-1
6.5-2
6.5-3
6.5-4
6.5-5
6.5-6
6.5-7
6.5-8
6.5-9
6.'5-10

6.6-1

52
51
51
51
51
51
52
51
51
51

51
51
51
51
51
52
51
51
51
51

52

6.7-1
6.7-2
6.7-3
6.7-4
6.7-5
6.7-6
6.7-7
6.7-8
6 '-9

51
51
51
51
51
51
51
51
51

6.A.1-1 52

6.A.2-1 51

LEP.6-5



WNP-2 AMENDMENT NO. 52
August 1997

LIST OF EFFECTIVE PAGES

CHAPTER 6 (Continued)

TEXT PAGES AMENDMENT

6.A.
6.A.
6.A.
6.A.
6.A.
6.A.
6.A
6.A.
6.A.
6.A.
6.A.
6.A.
6.A.
6.A.
6.A.
6.A.

2-2
2-3
3-1
3-2
3-3
3-4
3-5
3-6
3-7
3-8
3-9
3-10
3-11
3-12
3-13
3-14

51
51
51
51
51
51
51.'1
51
51
51
51
51
51
51
51

6.A.4-1 51

6.A.5-1 51

6.A.6-1 51

6.A.7-1 51

LEP.6-6



WNP-2 AMENDMENT NO. 52
August 1997

LIST OF EFFECTIVE PAGES

CHAPTER 6

FIGURES AMENDMENT

6. 2-1
6.2-2
6.2-3
6.2-4
6.2-5
6.2-6
6.2-6a
6 '-7
6.2-7a
6.2-8
6.2-8a
6 '-9
6.2-10
6.2-11
6.2-12
6.2-13
6.2-14
6.2-15
6.2-16
6.2-17
6.2-17a
6.2-17b
6.2-17c
6.2-18
6 '-19
6.2-20
6.2-21
6.2-22
6 '-23
6.2-24
6.2-25
6.2-26
6.2-26a
6.2-26b
6.2-26c
6.2-26d
6.2-26e
6.2-26f
6.2-27
6.2-28
6.2-29
6.2-30
6.2-31a
6.2-31b
6.2-31c
6.2-31d
6.2-31e

51
51
52
51
51
51
51
51
51
51
51
51
51
51
51
0

51
51
0

51
3

21
3

51
51
0
5

51
5
0

51
49
49
49
49
49
49
49
49
49
49
49
42
47
47
47
47

LEP.6-7



WNP-2 AMENDMENT NO. 52
August 1997

LIST OF EFFECTIVE PAGES

CHAPTER 6 (Continued)

FIGURES

6.2-31f
6.2-31g
6.2-3111
6.2-31i
6.2-31j
6. 2-31k
6. 2-311
6.2-31m
6.2-31n
6.2-31o
6.2-31p
6.2-31'.2-31r

6.2-3ls
6.2-31t
6.2-31u
6.2-31v
6.2-31w
6.2-31x
6.2-32
6.2-33
6.2-34
6.2-35
6.2-36
6.2-37
6.2-38
6.2-39
6.2-40
6.2-41
6.2-42
6.2-43
6.2-44

AMENDMENT

50
47
47
47
47
48
47
47
47
47
50
42
42
47
42
42
47
47
47
51
51
51
51
8

37
51
51
51
51
27
27
49

6.3-1
6.3-2
6.3-3
6.3-4

51
51
51
51

6.A.2-1 32

LEP.6-8



WNP-2 AMENDMENT NO. 52
August 1997

FIGURES

LIST OF EFFECTIVE PAGES

CHAPTER 6 (Continued)

AMENDMENT

6.A.3-1
6.A.3-2
6.A.3-3
6.A.3-4
6.A.3-5
6.A.3-6

51
51
51
51
51
51

6.A.4-1 32

LEP.6-9



WNP-2

(BLANK)



WNP-2 AMENDMENT NO. 52
August 1997

LIST OF EFFECTIVE PAGES

CHAPTER 7

TEXT PAGES AMENDMENT

7-i
7 il7-iii
7-iiia
7-iV
7-iva
7-V
7-Vl
7-Vil
7-V111
7-ix
7-x
7-xi
7-xii
7-xiii
7-XiV
7-XV

48
10
40
38
50
50
10
50
51
50
50
49
50
50
50
50
50

7 ~ 1 1
7 ~ 1-2
7.1-2a
F 1-3
7.1-4
7.1-4a
7.1-5
7.1-6
7 '-7
7 '-8
7.1-9
7.1-9a
7.1-10
7.1-11
7 ~ 1 1 2
7 ~ 1 1 3
7. 1-14
7.1-14a
7.1-15
7.1-16
7 \ 1 17

42
48
48
49
12
52
12
43
51
10
43
36
36
36
35
46
43
43
10
40
32

7 ~ 2 1
7 ~ 2 2
7 ~ 2 2a
7 ~ 2 3
7. 2-4
7.2-5
7 '-6
7 ~ 2 7

42
37

'23
52
35
10
10
10

LEP.7-1



WNP-2 AMENDMENT NO. 52
August 1997

LIST OF EFFECTIVE PAGES

CHAPTER 7 (Continued)

TEXT PAGES AMENDMENT

7.2-8
7.2-8a
7.2-9
7 '-10
7.2-10a
7 ~ 2 1 1
7 ~ 2-12
7. 2-12a
7 ~ 2 13
7. 2-14
7. 2-14a
7.2-15
7.2-16
7 ~ 2 17
7.2-18
7.2-19
7.2-20
7 ~ 2 2 1
7 ~ 2-22
7 ~ 2 23
7. 2-24
7 ~ 2-25
7 ~ 2-26
7 ~ 2 27
7 ~ 2-28
7 ~ 2-29
7 '-30
7 ~ 2 3 1
7 ~ 2 32

29
29
51
51
21
51
35
10
47
26
27
47
10
12
10
10
10
10
12
12
43
10
27
51
35
35
35
35
51

7 ~ 3 1
7 ~ 3 2
7 ~ 3 3
7 ~ 3-4
7. 3-5
7.3-6
7 ~ 3 7
7.3-8
'7. 3-9
7.3-10
7.3-11
7 ~ 3 1 2
7.3-13
7.3-14
7 '-15
7.3-16
7 ~ 3 17
7. 3-18

49
47
37
42
50
42
42
42
48
48
52
10
51
36
48
51
52
52

LEP.7-2



WNP-2 AMENDMENT NO. 52
August 1997

LIST OF EFFECTIVE PAGES

CHAPTER 7 (Continued)

TEXT PAGES

7.3-19
7 '-20
7 ~ 3 2 1
7 ~ 3 22
7 ~ 3 23
7 ~ 3 23a
7.3-24
7.3-25
7.3-25a
7.3-26
7 ~ 3 27
7.3-28
7.3-29
7.3-30
7 ~ 3 3 1
7 ~ 3 32
7 ~ 3 3 3
7.3-34
7.3-35
7.3-36
7 ~ 3 37
7.3-38
7.3-39
7.3-40
7.3-41
7.3-42
7.3-43
7.3-44
7.3-45
7.3-46
7.3-47
7.3-48
7.3-49
7.3-50
7.3-51
7.3-52
7.3-53
7.3-54
7.3-55
7.3-56
7.3-57
7.3-58
7.3-59
7.3-60
7.3-61
7.3-62
7.3-63
7.3-64

AMENDMENT

42
43
42
42
52
52
52
36
12
48
51
51
42
13
10
10
49
10
36
52
37
35
35
36
35
35
35
35
35
51
35
35
43
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35

LEP.7-3



WNP-2 AMENDMENT NO. 52
August 1997

LIST OF EFFECTIVE PAGES

CHAPTER 7 (Continued)

TEXT PAGES

7.3-65
7.3-66
7.3-67
7.3-68
7.3-69
7.3-70
7 ~ 3 7 1
7 ~ 3 72
7 ~ 3 73
7.3-74
7.3-75
7 '-76
7 ~ 3 77
7.3-78
7.3-79

7.4-1
7.4-1a
7.4-2
7.4-3
7.4-3a
7.4-4
7.4-5
7.4-6
7.4-6a
7.4-7
7.4-7a
7.4-8
7.4-8a
7 '-9
7.4-9a
7.4-10
7 4-10a
7.4-10b
7.4-10c
7.4-11
7.4-.11a
7.4-12
7.4-13
7.4-14
7.4-14a
7.4-15
7.4-15a
7.4-16
7.4-17
7.4-18
7 '-18a
7 ';19

LEP. 7-4

AMENDMENT

49
35
35
35
35
35
47
35
35
35
35
35
39
35
21

40
40
42
49
33
52
49
43
13
52
40
52
34
40
51
50
52
52
40
40
47
43
47
49
43
49
49
40
40
40
40
40



WNP-2 AMENDMENT NO. 52
August 1997

LIST OF EFFECTIVE PAGES

CHAPTER 7 (Continued)

TEXT PAGES AMENDMENT

7.4-20
7.4-20a
7.4-21
7.4-22
7.4-23
7.4-24
7.4-25

49
40
35
35
35
40
40

7.5-1
7.5-1a
7.5-2
7.5-2a
7.5-3
7.5-4
7.5-4a
7.5-5
7.5-6
7.5-6a
7.5-7
7.5-8
7.5-8a
7.5-9
7.5-10
7 '-11
7.5-12
7.5-13
7.5-14
7.5-15
7.5-16
7.5-17
7.5-18
7.5-19
7.5-20
7.5-20a
7.5-21
7.5-22
7.5-22a
7.5-23
7.5-24
7.5-25
7.5-25a
7.5-26
7.5-27

'.5-28

7.5-29
7.5-30
7.5-31
7.5-31a

LEP.7-5

35
52
51
23
48
47
37
50
52
51
35
51
37
23
49
39
39
23
23
23
23
23
51
49
40
40
39
39
37
52
39
47
51
39
39
39
50
39
49
49



WNP-2 AMENDMENT NO. 52
August 1997

LIST OF EFFECTIVE PAGES

CHAPTER 7 (Continued)

TEXT PAGES AMENDMENT

7.5-32
7.5-33
7.5-34
7.5-35
7.5-35a

7.6-1
7.6-1a
7 '-2
7 '-3
7.6-4
7.6-4a
7 '-5
7.6-6
7.6-7
7.6-8
7.6-8a,
7.6-9
7.6-9a
7 '-10
7-6-11
7.6-12
7.6-13
7 '-14
7.6-14a
7.6-15
7.6-15a
7.6-16
7 '-17
7 '-18
7.6-19
7.6-20
7.6-21
7.6-22
7.6-23
7.6-24
7.6-25
7.6-26
7.6-27
7.6-,28
7.6-29
7.6-30
7.6-31
7.6-32
7.6-33
7.6-34
7.6-35
7.6-36

LEP. 7-6

50
51
51
50
49

36
42
21
42
52
37
27
36
51
51
29
37
37
35
50
50
52
42
47
49
21
21
47
47
42
10
12
10
10
12
13,
27
27
10
10
35
10
35
10
35
35
35



WNP-2 AMENDMENT NO. 52
August 1997

LIST OF EFFECTIVE PAGES

CHAPTER 7 (Continued)

TEXT PAGES AMENDMENT

7. 6-37
7.6-38
7.6-39
7.6-40
7.6-41'.6-42

7.6-,,43
7.6-44
7.6-45
7.6-46
7.6-47
7.6-48
7.6-49

43
,43
43
43
35
35
35
35
35
37
37
37
47

7 ~ 7 1
7 ~ 7 2
7 ~ 7 3
7.7-4
7.7-5
7 '-6
7.7-6a
7 ~ 7 7
7 ~ 7-8
7.7-9
7.7-10
7 ~ 7 1 1
7 ~ 7 12
7 ~ 7 1 3
7.7-14
7.7-15
7.7-16
7 ~ 7 17
7.7-18
7.7-18a
7.7-19
7.7-20
7 ~ 7 2 1
7 '-21a
7 ~ 7 2 2
7 ~ 7 2 3
7 '-24
7.7-25
7 '-26
7 ~ 7 27
7. 7-28
7.7-29
7.7-30„:
7 ~ 7 3 1

23
52
10
49
10
10
10
10
10'4

10
10
10
10
52
10
10
12'6

36
10
52
52
52
36
36
10
36
36
36
10
52
35
10

LEP.7-7



WNP-2 AMENDMENT NO. 52
August 1997

LIST OF EFFECTIVE PAGES

CHAPTER 7 (Continued)

TEXT PAGES AMENDMENT

7 ~ 7 32
7 ~ 7 33
7. 7-34
7.'7-35
7. 7-36
7 ~ 7 37
7.7-38
7.7-39
7.7-40
7.7-41
7.7-42
7.7-43
7.7-44
7.7-44a
7.7-44b
7.7-45
7.7-45a
7.7-46
7.7-46a
7.7-46b
7.7-46c
7.7-46d
7.7-46e
7.7-47
7.7-48
7.7-49
7.7-50
7.7-51
7.7-52

39
39
39
39
39
39
10
39
52
52,
52
52
34
52
21
21
21
21
50
50
50
50
50
10
23
52
35
35
35

FIGURES

7 ~ 2 1a
7.2-1b
7 '-1c
7 ~ 2 1 d
7 ~ 2 2
7 ~ 2 3
7.2-4
7.2-5
7 '-6
7 ~ 2 7
7.2-8a
7.2-8b
7.2-8c
7.2-9
7.2-10a
7.2-10b
7 '-11

AMENDMENT

50
51
37
51
51

0-
0

51
0
0

51
37
48

0
10
10
23

LEP.7-8



NNP-2 AMENDMENT NO. 52
August 1997

LIST OF EFFECTIVE PAGES

CHAPTER 7 (Continued)

FIGURES AMENDMENT

7 ~ 3 1
7 '-2
7 ~ 3 3
7.3-4a
7.3-4b
7.3-4c
7.3-5
7.3-6
7 ~ 3 7
7.3-8a
7.3-8b
7.3-8c
7.3-9a
7.3-9bl
7.3-9b2
7.3-9c
7.3-10a
7.3-10b
7.3-10c'.3-10d

7.3-10e
7.3-10f
7 ~ 3 1 1
7 ~ 3 12a
7. 3-12b
7 ~ 3 13a
7.3-13b
7. 3-14a
7.3-14b
7.3-14c
7.3-14d
7.3-14e
7.3-15a

,7.3-15b
,7.3-15c
7.3-15d
7.3-15e
7.3-15f
7.3-15g
7.3-16a
7.3-16b
7.3-16c
7.3-17a-1
7.3-17a-2
7.3-17b
7 '-17c
7 ~ 3 17d
7.3-17e
7.3-17f

51
49
10
50
50
37
37

0
16
50
37
37
50
50
50
37.
42
51
51
42
52
16
16
50
43
16
16
50
50
50
50
50
50
50
50
50
50
50
50'6
16
16
50
50
50
50.
50,
48
50

LEP.7-9



WNP-2 AMENDMENT NO. 52
August 1997

LIST OF EFFECTIVE PAGES

CHAPTER 7 (Continued)

FIGURES AMENDMENT

7 '-17g
7.3-17h
7 '-17i
7 ~ 3 17/
7. 3-17k
7.3-171
7i3-17m
7 '-17n
7 '-170
7 '-17p
7.3-17q(1)
7.3-17q(2)
7.3-17q(3)
7.3-17q(4)
7+3-17z'
'-17s

7.3-18a,
7.3-18b
7.3-18c
7 '-18d
7.3-18e
7.3-18f
7.3-18g
7.3-18h
7.3-18i
7.3-18j
7. 3-18k
7. 3-19a
7.3-19b
7.3-19c
7 '-19d
7.3-19e
7.3-19f
7.3-19g
7.3-19h
7.3-19i
7.3-19j
7.3-20a
7 '-20b
7.3-20c
7.3-20e(1)
7.3-20e(2)
7 '-20f(1)
7 '-20f(2)
7.3-20g(1)
7 '-20g(2)
7.3-20g(3)
7.3-20h

37
37
37
52
52
52
52
52
52
52
50
50
50'0

37
50
52'0

50
37
50-
50
52
50
50
52
37
50
50
50
50
50
50'0

46
46
50
49
49,'7

50
37
50
39
39
50
50
39

LEP.7-10



WNP-2 AMENDMENT NO. 52
August 1997

LIST OF EFFECTIVE PAGES
I

CHAPTER 7 (Continued)

FIGURES

7.3-20i
7 '-20j
7 ~ 3 21a
7.3-21b
7 '-21c
7.3-21d
7 '-21e
7.3-21f

7.4-1
7.4-1a
7.4-1b
7.4-2a
7.4-2b
7.4-2c
7.4-2d
7.4-2e
7.4-3
7.4-4
7.4-5a
7.4-5b

7.6-1a
7.6-1b
7.6-2
7.6-3
7.6-4a
7.6-4b
7.6-5
7.6-6a
7.6-6b
7.6-6c
7.6-6d
7.6-6e
7.6-6f
7.6-6g
7.6-7
7.6-8
7.6-9
7.6-10
7.6-11a
7.6-11b
7.6-11c
7.6-11d
7.'6-11e
7.6-11f
7.6-11g
7.6-11h

LEP.7-11

AMENDMENT

37
50
37.
37
50
50
37
37

43
52
52
47
47
47
42
37
32
38
50
51

51
51
10
21
37
37
10
37
37
37
37
37
37
37
10
10
37
10
38
50
50
38
50
39
39
39



WNP-2 AMENDMENT NO. 52
August 1997

LIST OF EFFECTIVE PAGES

CHAPTER 7 (Continued)

FIGURES

7.6-11i
7 '-11j
7. 6-11k
7.6-12

AMENDMENT

50
39
39
37

7 ~ 7 1
7 ~ 7 2a
7.7-2b
7 ~ 7 3a
7.7-3b
7 '-3c
7 ~ 7 3d
7 '-3e
7.7-3f
7 '-3g
7.7-4a
7.7-4b
7.7-5a
7.7-5b .

7.7-6
7 ~ 7 7
7. 7-8
7 ~ 7-9
7.7-10
7 ~ 7 1 1
7 ~ 7 1 2
7 '-13
7.7-14
7 '-15
7.7-16

10
16
16
37
37
37
37
37
37
43
37
37
10
10
10
52
10
34
10
10
10
10
10
34
50

LEP.7-12



WNP-2 AMENDMENT NO. 52
August 1997

LIST OF EFFECTIVE PAGES

CHAPTER 8

TEXT PAGES

8-i8-ii8-iii
8-iv
8-v
8-va
8-vb
8-vc
8-vd
8-vi
8-vii
8-viii
8-ix
8-ixa
8-x
8-xi
8-xii
8-xiii
8-xiv
8-xv
8-xvi

AMENDMENT

51
50
50
51
50
31
31
36
43
23
50
50
31
31
50

0
12
31
51
31
23

8 '-1
8.1-2
8.1-3
8.1-4
8.1-5
8.1-6
8.1-7
8.1-7a
8.1-8
8 '-9
8.1-10
8.1-10a
8 '-11
8.1-12
8.1-13
8.1-14
8.1-15
8.1-16
8.1-17

52
52
36
36
36
49
47
36

0
36
36
36

0
0
0

36
35
23

0

8.2-1
8.2-2
8.2-2a
8.2-3
8.2-4

31
31
31

0
31

LEP.8-1



WNP-2 AMENDMENT NO. 52
August 1997

LIST OF EFFECTIVE PAGES

CHAPTER 8 (Continued)

TEXT PAGES AMENDMENT

8. 2-5
8. 2-6
8. 2-7
8. 2-8
8. 2-9
8.2-10
8.2-11
8.2-12
8.2-13
8.2-14
8.2-15

0
50
35

0
0

47
31

0
0
0

52

8.3-1
8.3-2
8.3-3
8.3-4
8.3-4a
8.3-4b
8.3-4c
8.3-5
8.3-6
8.3-6a
8.3-7
8.3-8
8.3-8a
8.3-9
8.3-10
8.3-11
8.3-12
8.3-13
8.3-13a
8.3-14
8.3-14a
8.3-15
8.3-15a
8.3-16
8 '-17
8.3-18
8.3-19
8.3-20
8.3-21
8.3-22
8.3-23
8.3-24
8.3-24a
8.3-25
8.3-26

27
52
42
50
51
52
42
50
34
23
46
23
51
50
47
52
32
46
51
23
23
27
23
52
51
51
52
51
36
51
47
31
31
51
51

LEP.8;2



WNP-2 AMENDMENT NO. 52
August 1997

LIST OF EFFECTIVE PAGES

CHAPTER 8 (Continued)

TEXT PAGES AMENDMENT

8.3-27
8.3-28
8.3-29
8.3-29a
8.3-30
8.3-31
8 '-32
8.3-33
8.3-34
8.3-34a
8.3-34b
8.3-35
8.3-35a
8 '-36
8.3-37
8.3-38
8.3-38a
8.3-39
8.3-40
8.3-41
8.3-42
8.3-43
8.3-44
8.3-45
8.3-46
8.3-47
8.3-48'.3-48a

8.3-49
8.3-49a
8.3-50
8.3-51
8.3-52
8.3-52a
8.3-52b
8.3-53
8.3-54
8.3-55
8.3-56
8.3-56a
8.3-57
8.3-57a
8.3-57b
8.3-57c
8.3-57d
8.3-57e
8.3-57f

36
52
47
47
47
52

0
34
50
52
51
36
36
23
27
23
23
47
27
23
51
30
30
47
23
23
27
36
52
47
23
47
23
51
51
31
31
31
31
31
31
36
40
36
43
31
31

LEP.8-3



WNP-2 AMENDMENT NO. 52
August 1997

LIST OF EFFECTIVE PAGES

CHAPTER 8 (Continued)

TEXT PAGES AMENDMENT

8.3-57g
8.3-58
8.3-58a
'8.3-58b
8.3-58c
8.3-58d
8.3-58e
8.3-59
8.3-59a
8.3-59b
8.3-60
8.3-60a
8.3-60b
8.3-60c
8.3-60d
8.3-60e
8.3-601
8.3-61
8.3-62
8.3-62a
8.3-62b
8.3-63
8.3-64
8.3-65
8.3-66
8.3-67
8.3-67a
8.3-67b
8.3-68
8.3-68a
8.3-68b
8.3-69
8.3-69a
8.3-70
8.3-70a
8.3-71
8.3-72
8.3-73
8.3-74
8.3-75
8.3-76
8.3-77
8.3-78
8.3-79
8.3-80
8.3-81
8.3-82

31
31
31
47
43
52
38
36
31
43
36
36
44
49
31
31
31
43,
36„
48
52
50
47
52
47
43
43
47
47
47
36
36
50
47
23
36
43
43

'3

52
52
52
52
52
52
52
52

LEP.8-4



NNP-2 AMENDMENT NO. 52
August 1997

LIST OF EFFECTIVE PAGES

CHAPTER 8 (Continued)

TEXT PAGES AMENDMENT

8.3-83
8.3-84
8.3-85
8.3-86
8.3-87
8.3-88
8.3-89
8.3-90
8.3-91
8 '-92
8.3-93
8 '-94
8.3-95
8.3-96
8.3-97
8.3-98
8.3-99
8.3-100
8.3-101
8.3-102
8.3-103
8.3-104
8.3-105
8.3-106
8.3-107

31
31
36
36
36

2
36
47
47
14
52
36

1
52
52
23
31
31
31
40
31
31
31
31
23

FIGURES AMENDMENT

8. 1-1
8.1-1a
8.1-2
8.1-3
8.1-4
8.1-5
8.1-6
8 '-7
8.1-8
8.1-9a
8.1-9b
8.1-9c
8.1-9d
8.1-10a
8.1-10b

not used
not used
not used
38
38
38
38
52
52
52
51
52
52
50
50

8.2-1
8.2-2a
8.2-2b

LEP.8-5



WNP-2 AMENDMENT NO. 52
August 1997

LIST OF EFFECTIVE PAGES

CHAPTER 8 (Continued)

TEXT PAGES

8.2-2c
8.2-3a
8.2-3b
8.2-3c
8.2-4a
8.2-4b
8.2-4c
8.2-46
8.2-4e
8.2-5a
8.2-5b
8.2-5c
8.2-6
8.2-7a
8.2-7b
8.2-7c

AMENDMENT

8.3-1a
8.3-1b
8.3-1c
8.3-16
8.3-1e
8.3-1f
8.3-2
8.3-3
8.3-4
8.3-5
8.3-6
8 '-7
8.3-8
8.3-9
8.3-10
8.3-11
8.3-12
8.3-13
8.3-14
8.3-15
8.3-16a
8.3-16b
8.3-16c
8.3-17a
8.3-17b
8.3-17c
8.3-18a
8.3-18b
8.3-18c
8.3-19

52
52
52
52
51
51
52
50
50
50
50
50
50
50
51
50
50
50
50
51
48
50
50
48
50
50
50
50
50
50

LEP.8-6



WNP-2 AMENDMENT NO. 52
August 1997

LIST OF EFFECTIVE PAGES

CHAPTER 8 (Continued)

FIGURES AMENDMENT

8.3-20
8 3-21
8.3-22
8.3-23
8.3-24a
8.3-24b
8.3-24c
8.3-25a
8.3-25b .

8.3-25c
8.3-25d
8.3-26a
8.3-26b
8.3-27
8.3-28,
8:3-29a
8.3-29b
8.3-29c
8.3-29d
8.3-'30

,8.3-31
8.3-32
8.3-33
8.3-34
8.3-35
8.3-36
8.3-37
8.3-38
8.3-39
8.3-40
8.3-41
8.3-41a
8.3-42
8.3-43a
8.3-43b
8.3-43c
8.3-43d
8.3-. 43e

31
,

31
31
50
16
16
16
51
51
51
51
51
51
51

0
31
31
31
31
27
23
27
23
23
23
23
31
23
23
27
31
34
31
27
23
27
27
23

LEP.8-7



WNP-2 AMENDMENT NO. 52
August 1997

LIST OF EFFECTIVE PAGES

CHAPTER 9

TEXT PAGES

9-i
9-ii9-iii
9-iv
9-v
9-vi
9-vii
9-viia9-viii
9-viiia
9-ix
9-x
9-xi
9-xii
9-xiii
9-xiv
9-xv
9-xvi
9-xvii
9-xviii
9-xviiia
9-xix
9-xixa
9-xx
9-xxi
9-xxia
9-xxii
9-xxiii

AMENDMENT

27"
52

0
52
12
50
40
40
39

8
0

32
52

0
50,
50
45
50
45
52
12
51
50
51
51
50
52
51

9 1-1
9.1-2
9.1-2a
9.1-3
9.1-4
9.1-4a
9.1-5
9.1-6
9.1-7
F 1-8
9.1-9
9.1-9a
9.1-10
9.1-11
9.1-12
9.1-13
9.1-13a
9.1-13b

LEP.9-1

51
51
23
51
51
29
51

0
27

5
36
36
50
35
12
52
52
50



WNP-2 AMENDMENT NO. 52
August 1997

LIST OF EFFECTIVE PAGES

CHAPTER 9 (Continued)

TEXT PAGES AMENDMENT

9 '-14
9.1-15
9.1-15a
9.1-16
9 '-17
9.1-18
9.1-19
9 '-20
9 '-21
9.1-22
9.1-23
9.1-23a
9 '-24
9.1-24a
9.1-25
9.1-26
9.1-26a
9.1-26b
9.1-26c
9.1-27
F 1-28
9.1-29
9 '-30
9 '-31
9.1-32
9.1-33
F 1-34
9.1-35
9.1-36
9.1-37
9.1-38
9.1-39
9.1-40
9.1-41
9 '-42
9 '-43
9.1-44
9.1-45
9.1-46
9 '-47
9.1-48
9.1-49
9.1-50
9.1-51
9.1-52
9.1-53
9.1-54

1
50
52
50

0
0

32
49

0
13
51
52
52
44
37
50
52
44
52
37
44
52

0
0
0
0
0
0
0

51
0
1

35
0

51
51
51
51
52
51
52
51
52
52
52
52
52

LEP.9-2,



WNP-2 AMENDMENT NO. 52
August 1997

LIST OF EFFECTIVE PAGES

CHAPTER 9 (Continued)

TEXT PAGES AMENDMENT

9 '-55
9.1-56
9 '-57
9.1-57a
9.1-58
9.1-59
9.1-60
9.1-61
9.1-62
9.1-63
9.1-63a
9.1-64
9 '-64a
9.1-65
9.1-65a
9.1-66
9.1-66a
9.1-67
9.1-68
9.1-69
9.1-70
9.1-71

9.2-1
9.2-2
9.2-2a
9.2-3
9.2-3a
9.2-4
9.2-5
9.2-6
9.2-7
9.2-8
9.2-8a
9.2-9
9 '-10
9 '-11
9 '-12
9.2-13
9.2-13a
9-2-14
9 '-15
9 2-16
9 '-17
9.2-18
9.2-18a
9 '-19

1
43
52
43
51
51
52

0
13
52
51
51
52
37
52
52
51
51

0
51

0
0

52
48
52
52
37
36
52
36
51
51
51
51
51
51
40
51
13
48
52
32
49
52
46
35

LEP.9-3



WNP-2 AMENDMENT NO. 52
August 1997

LIST OF EFFECTIVE PAGES

CHAPTER 9 (Continued)

TEXT PAGES AMENDMENT

9.2-19a
9.2-20
9 '-21
9.2-21a
9.2-21b
9.2-22
9.2-23
9 '-24
9.2-25
9.2-26
9.2-27
9 '-28
9.2-29
9.2-30
9.2-31
9.2-3la
9 '-32
9.2-33
9.2-33a
9.2-33b
9.2-34
9.2-35
9.2-36
9.2-37
9.2-38
9 '-39
9.2-40
9.2-41
9 '-42
9.2-43
9.2-44
9.2-45
9.2-46
9.2-47
9.2-48
9 '-49
9.2-50

36
49
51
51
49
52
30
47

0
49
52
52
52
35
52
39
49
48
48
48
43
35
51
47
47
47
52
52
52
43

3
0

47
51
51
51
47

9 '-1
9.3-2
9.3-3
9.3-3a
9.3-4
9.3-5
$ .3-5a
9.3-6
9.3-6a

48
52
48
48
48
52
52
46
48

LEP.9-4



WNP-2 AMENDMENT NO. 52
August 1997

LIST OF EFFECTIVE PAGES

CHAPTER 9 (Continued)

TEXT PAGES AMENDMENT

9.3-6b
9.3-6c
9.3-7
9.3-8
9.3-9
9.3-10
9.3-10a
9.3-11
9.3-12
9.3-13
9 '-14

'.3-15

9.3-16
9.3-17
9 '-18
9.3-19
9.3-19a
9.3-19b
9.3-20
9.3-21
9.3-22
9.3-23
9.3-24
9.3-25
9.3-26
9.3-27
9.3-28
9.3-29
9.3-30
9.3-31
9.3-32
9.3-33
9.3-34
9.3-35
9.3-36
9.3-37
9.3-38
9.3-39
9.3-40
9.3-40a
9.3-40b
9.3-41
9.3-42

9 '-1
9.4-2
9.4-3

LEP.9-5

48
39
36
36
50
39
36
36
36

0
48
30
49
48
48
36
49
36
48
48
48
48
36
49
52
49
49
52
49
49
52
36
48
48
36
37
36
50
36
50
50
49
49

47
40
48



WNP-2 AMENDMENT NO. 52
August 1997

LIST OF EFFECTIVE PAGES

CHAPTER 9 (Continued)

TEXT PAGES AMENDMENT

9 '-3a
9.4-4
9.4-5
9.4-6
9 '-7
9.4-7a
9.4-8
9 '-8a
9 '-9
9.4-10
9 '-11
9.4-12
9.4-12a
9.4-13
9.4-14
9.4-15
9.4-16
9.4-17
9.4-18
9.4-19
9.4-20
9 '-21
9.4-22
9.4-23
9.4-24
9 '-25
9.4-26
9.4-27
9.4-28
9.4-29
9.4-30
9 '-31
9.4-32
9.4-33
9.4-34
9.4-35
9.4-36
9.4-37
9.4-37a
9.4-38
9.4-39
9.4-40
9.4-41
9.4-42
9.4-43
9.4-44
9.4-45

40
48
49
52
51

9
52
48
48
49
52
49
42
48
52

0
40

2
36
52
52
34
49
34
35

0
0

43
0

48
48
43
52
52
52
52
52
52
52
52
27
50
50

0
50
36
49

LEP.9-6



WNP-2 AMENDMENT NO. 52
August 1997

LIST OF EFFECTIVE PAGES

CHAPTER 9 (Continued)

TEXT PAGES AMENDMENT

9 '-46
9 '-47
9.4-48
9.4-49
9.4-49a
9.4-50
9.4-50a
9.4-51
9.4-5la
9.4-52
9.4-53
9.4-53a
9.4-54
9.4-55
9.4-56
9.4-56a
9.4-57
9.4-58
9.4-58a
9.4-59
9.4-60
9.4-61
9.4-62
9.4-63
9.4-63a
9.4-64
9.4-65
9.4-66
9.4-67
9.4-68
9.4-68a
9.4-69
9.4-70
9.4-71 "

9.4-72
9.4-73
9 '-74
9.4-75
9.4-75a
9.4-75b
9.4-75c
9.4-75d
9.4-76
9.4-77
9.4-78
9.4-78a
9.4-79

52
48
48
52
30
49
46
48
32
48
48
21
37
47
52
48
52
48
32
47
51
51
49
25
25

0
32
48'

32
32

0
48
36
36
37
37
43

2
49

2
30
34
49
34
35
40

LEP.9-7



WNP-2 AMENDMENT NO. 52
August 1997

LIST OF EFFECTIVE PAGES

CHAPTER 9 (Continued)

TEXT PAGES AMENDMENT

9.4-80
9.4-81
9.4-82
9.4-83
9.4-84
9.4-85
9.4-86
9.4-87 "

9.4-88
9.4-89
9.4-90
9.4-91
9.4-92
9.4-93
9.4-94
9.4-95
9.4-96
9.4-97
9.4-98
9.4-99
9.4-100
9.4-101
9.4-102
9 '-103

21
52

0
34

0
35

2
34

0
52
52
50

2
46
48
52

0
0
0

36
36

0
2
2,

9.5-1
9.5-2
9.5-3
9.5-4
9.5-5
9.5-6
9.5-7
9.5-8
9.5-9
9.5-10
9.5-11
9.5-12
9.5-13
9.5-14
9.5-15
9.5-16
9.5-17
9.5-17a
9.5-18
9.5-19
9.5-,20
9 '-21

45
42
36
48
46
36
36
38
52
42
42
36
26
52
50
50
50
50
46
50
52
50

LEP.9-8





WNP-2 AMENDMENT NO. 52
August 1997

LIST OF EFFECTIVE PAGES

CHAPTER 9 (Continued)

FIGURES AMENDMENT

9.1-15
9 '-16
9.1-17
9.2-1
9 '-2
9.2-3
9.2-4
9.2-5
9. 2-6„
9. 2-7a
9.2-7b
9.2-7c
9.2-7d
9.2-7e
9.2-8
9.2-9
9.2-10a
9.2-10b
9.2-10c
9.2-11
9 '-12
9.2-13
9.2-14

9.3-1a
9.3-1b
9.3-1c
9.3-2a
9.3-2b
9.3-3
9.3-3a
9.3-4
9.3-5
9.3-6
9.3-7
9.3-8
9 '-9
9.3-10
9.3-11
9.3-12
9.3-13
9.3-14
9.3-15
9.3-16

V

9. 4-1
9.4-2 1 of 3

0
0

51
52
50
51
52
49
48
51
'23
23
23
32
51
51
52
52
52
50
48
48
43

50
52
52
51
51

5
39

5
51,
50
52
52
51
50
46
50
52
48

0
0

52
52

LEP.9-10



WNP-2 AMENDMENT NO. 52
August 1997

LIST OF EFFECTIVE PAGES

CHAPTER 9 (Continued)

FIGURES

9.4-2 2 of 3
9.4-2 3 of 3
9.4-3
9.4-4
9.4-5
9.4-6
9. 4-7
9.4-8a
9 '-8b
9.4-8c
9.4-9
9.4-10
9 '-11
9.4-12
9.4-13

AMENDMENT

52
52
52
43
52
52
52
52
50
52
50
50
50
43
30

9.5-1
9.5-2
9.5-3
9.5-4a
9.5-4b
9.5-4c
9.5-4d
9 '-5
9.5-6
9.5-7
9.5-8
9.5-9

'8
48

Deleted
51
51
51
51
51
43
43
43
48

LEP.9-11



WNP-2 AMENDMENT NO. 52
August 1997

LIST OF EFFECTIVE PAGES

CHAPTER 10

TEXT PAGES

10-i
10-ii
10-iii
10-iv
10-v
10-vi
10-vii
10 F 1-1
10.1-2
10.1-3
10.1-4

10.2-1
10 '-2
10.2-3
10.2-4
10.2-4a
10 '-5
10 '-6
10.2-6a
10 '-7
10.2-7a
10.2-8
10.2-9
10.2-10
10.2-11

AMENDMENT

50
0

36
36

0
50
50

48
36

0
52

48
36
48
43
48
36
36
36
38

7
36
36
36

9

10.3-1
10.3-2
10.3-3
10.3-4
10.3-5
10.3-6

36
36
36
36
36
36

10.4-1
10.4-2
10.4-2a
10 '-3
10.4-3a
10. 4-4
10.4-4a
10 '-5
10.4-6
10.4-7
10.4-8
10. 4-9

36
51
36
51

7
36
51

2
49
51

0
0

LEP.10-1



WNP-2 AMENDMENT NO. 52
August 1997

LIST OF EFFECTIVE PAGES

CHAPTER 10 (Continued)

TEXT PAGES AMENDMENT

10.4-10
10.4-11
10 '-12
10.4-13
10.4-13a
10.4-14
10.4-15
10.4-16
10.'4-17
10.4-17a
10.4-17b
10.4-17c
10.4-17d
10.4-18
10.4-18a
10.4-19
10.4-20
10.4-21
10.4-22
10.4-22a
10.4-23
10.4-24,
10.4-25
10.4-26
10.4-27
10.4-28
10.4-29

49
46

7
36
51
36
36
37
36
51
51
51
52
50
36
36
36
36
36
36
48
52

8
33
36

0

FIGURES AMENDMENT

10.1-1
10.1-2

51
51

10.2-1
10.2-2
10.2-3
10 '-4
10.2-5
10.2-6
10.2-7
10.2-8
10.2-9
10 '-10(1)
10.2-10(2)

10.3-1a
10.3-1b

0
0
0

52
42
46
50
50
52
51
51

51
51

LEP.10-2



WNP-2 AMENDMENT NO. 52
August 1997

LIST OF EFFECTIVE PAGES

CHAPTER 10 (Continded)

TEXT PAGES AMENDMENT

10.3-1c
10.3-2
10.3-3
10.3-4
10.3-5
10.3-6
10.3-7
10.3-8

10 '-1
10 '-2
10.4-3a
10.4-3b
10.4-3c
10 '-4
10 '-5
10.4-6a
10.4-6b
10.4-7a
10.4-7b
10.4-7c
10.4-8

50
37
50
37
37
52
51
13

51
50
52
48
50
52
52
48
48
50
50
48
37

LEP.10-3



WNP-2



WNP-2 AMENDMENT NO. 52
August 1997

LIST OF EFFECTIVE PAGES

CHAPTER 11

TEXT PAGES AMENDMENT

1 1-3.
11-ii
1l-i3.i
11-iv
11-V
11-Vi
11-via
11-Vii
11-viia
11-Vill
11-3.X
11-X
11-Xl
11-Xii
11-xiia

1 1 ~ 1 1
11 '-2
11 '-3
11.1-4
11.1-5
11.1-6
11 '-7
11.1-8
11.1-9
11.1-10
11.1-11
11 '-12
11.1-13
11.1-13a
11.1-14
11.1-15
11 '-16
11.1-17
11.1-18
11.1-19

11.2-1
11.2-la
11.2-1b
11.2-2
11 '-3
11.2-3a
11.2-4
11.2-5
11.2-6
11.2-7

0
50
50
31
51
51
52
39.
50
48
36

0
49
51
51

0
0
0
0
0
0
0
0
0
0
0
0

48
48

0
s 0

0
0
0
0

49
49
48

0
48
36
49

0
49
42

LEP.11-1



WNP-2 AMENDMENT NO. 52
August 1997

LIST OF EFFECTIVE PAGES

CHAPTER 11 (Continued)

TEXT PAGES AMENDMENT

11.2-7a
11.2-8
11.2-8a
11.2-9
11.2-10
11.2-10a
11.2-11
11.2-12
11.2-13
11.2-14
11.2-15
11.2-16
11.2-17
11.2-18
11.2-19
11.2-20
11.2-21
11.2-22
11.2-23
11.2-24
11.2-,25
11.2-,26
11.2-27
11.2-28
11.2-29
11.2-30
11.2-31

'11.2-32
11.2-33
11.2-34
11.2-35
11.2-36
11.2-37
11.2-38
11.2-39
11.2-40
11.2-41
11.2-42
11.2-43
11.2-44
11.2-45
11.2-46
11.2-47

1 1 ~ 3 1
11.3-2
1 1 ~ 3 3

LEP.11-2

36
33
33
35
49
48

0
0
0
0

49
0
0
0

51
51
51
51
51
51
51
51
51
51

49
51
51

0
0
0
0
0 (

0
49
51

0
49
52



WNP-2 AMENDMENT NO. 52
August 1997

LIST OF EFFECTIVE PAGES

CHAPTER 11 (Continued)

TEXT PAGES

1 1 ~ 3 3a
11.3-4
11.3-5
11.3-6
1 1 ~ 3 7
11.3-8
11.3-9
11.3-10
11.3-11
11.3-12
11 '-13
11.3-14
11.3-15
11 '-16
11.3-17
11.3-18
11.3-19
11.3-20
11.3-21
11.3-22
1 1 ~ 3 23
11.3-24
11.3-25
11.3-26
11 '-27
11.3-28
11.3-29
11.3-30
11.3-31
11.3-32
1 1 ~ 3 33
11.3-34

11.4-1
11.4-2
11.4-3
11.4-4
11.4-5
11.4-6
11.4-7
11.4-8
11.4-9
11.4-10
11.4-10a
11.4-11
11.4-12
11.4-13

LEP.11-3

AMENDMENT

52
52
52
52
37
30
30
30
30
30

0
52
51
30
30

0
44
30

0
0

52
0

52
0
0
0

52
0

51
0

51
36

52
52
52
52
52
52
52
52
52
52
52
52
52
52



WNP-2 AMENDMENT NO. 52
August 1997

LIST OF EFFECTIVE PAGES

CHAPTER 11 (Continued)

TEXT PAGES AMENDMENT

11.4-14
11.4-15
11.4-16
11.4-17
11.4-18
11 '-19
11.4-20
11.4-21
11.4-22
11.4-23

11. 5-1
11.5-2
11.5-3
11.5-4
11.5-5
11.5-6
11.5-7
11.5-7a
11.5-8
11.5-9
11.5-10
11.5-11
11 '-12
11.5-12a
11.5-13
11.5-14
11.5-14a
11.5-15
11.5-16
11.5-17
11.5-18
11.5-, 18a,
11.5-18b
11.5-19
11.5-20
11.5-21
11.5-22
11.5-23
11.5-24
11.5-25
11.5-26
11.5-27
11.5-28
11.5-29
11.5-30
11.5-31

52
52
52
49
49
49
49
51
51
51

39
39

0
35
51
48
49
49
48
48
52
52
52
50
48
49
48
49
47
48
36
52
36
29
35
42
36
49
52
50
39
50
50
50
50

0

LEP.11-4



WNP-2 AMENDMENT NO. 52
August 1997

LIST OF EFFECTIVE PAGES

CHAPTER 11

FIGURES AMENDMENT

11.2-1
11.2-2,
11.2-3
11.2-4a
11.2-4b
11.2-4c

50
52
52
48
48
50

1 1 ~ 3 1
11.3-2

37
0

11.4-1
11.4-2

11.5-1
11.5-2
11.5-3
11.5-4
11.5-5
11.5-6
11.5-7
11.5-8
11 '-9
11.5-10
11.5-11

52
49

51
48
49
29
52
52
49
37

0
50
52

LEP.11-5



(BLANK)



WNP-2 AMENDMENT NO. 52
August 1997

LIST OF EFFECTIVE PAGES

CHAPTER
12'EXT

PAGES

12-i
12-li
12-lil
12-iv
12-v
12-vi
12-vii
12-viii
12-ix
12-x

AMENDMENT

50
5

36
50
50
50
51
50
50
31

12.1-1
12.1-2
12 '-3
12.1-4
12.1-4a
12 '-5
12.1-6
12.1-7
12.1-8
12.1-9
12.1-10
12.1-11
12.1-12
.12.1-13

52
51
52
51
34
27
27

0
34
52
52
49
49
51

12.2-1
12.2-2
1 2 ~ 2 3
12 '-4
12 '-5
12.2-6
12 '-7
12.2-8
12.2-9
12.2-10
12.2-11
12.2-12
12.2-13
12 '-14
12.2-15
12.2-16
12.2-16a
12.2-17

0
16
16
16
12
16
16
49

0
43
49

0
43
16
49
34
49

0

LEP.12-1



WNP-2 AMENDMENT NO. 52
August 1997

LIST OF EFFECTIVE PAGES

CHAPTER 12 (Continued)

TEXT PAGES AMENDMENT

12.2-18
12.2-19
12.2-20
12.2-21
12.2-22
12.2-23
12.2-24
12.2-25
12.2-26
12.2-27
12 '-28
12.2-29
12 '-30
12.2-31
12.2-32
12.2-33
12.2-34
12 '-35

51
51
51
51
0
0
0
0
0
0

30
49

0
0

49
49
49
51

1 2 ~ 3 1
12 '-2
12 ~ 3 3
12.3-4
12 '-5
12.3-6
1 2 ~ 3 7
12.3-8
12.3-9
12.3-10
12 '-11
12.3-12
12 ~ 3 13
12.3-13a
12.3-14
12.3-15
12.3-16
12 ~ 3 17
12. 3-18
12.3-19
12.3-20
12.3-20a
12.3-21
12.3-21a
12.3-22
12.3-22a
12 '-22b

50
52
34
43
43
43
49

'35
0

49'2,

27
27
20
43
27
35

4
0:.

27
49
40
49
29
14
14
29

LEP.12-2



WNP-2 AMENDMENT NO. 52
August 1997

LIST OF'EFFECTIVE PAGES

CHAPTER 12 (Continued)

TEXT PAGES

12 ~ 3 23
12.3-24
12.3-25
12.3-26
12 ~ 3 27
12. 3-28
12. 3-29
12.3-30
12 '-31
12 '-32
12 ~ 3 33

AMENDMENT

50
34
34
49

0
49,
49
49
14
50
49

12. 4-1
12.4-2
12.4-3
12.4-3a
12.4-4
12.4-5
12.4-5a
12.4-6
12.4-7
12. 4-'8
12 '-9
12.4-10
12 '-11
12.4-12
12.4-13
12.'4-14
12.4-15
12.4-16
12.4-17
12.4-18
12.4-19
12.4-20
12.4-21
12.4-22

12.5-1
12.5-1a
12.5-2
12.5-3
12.5-3a
12.5-3b
12.5-4
12.5-5
12.5-6
12.5-7

43
5

36
35
36
49
49
49
51
36
36

5
5

49
49
49

5
49
49
49
49
49
49
49

52
52
52
51
49
49
49
51
49
51

LEP.12-3



WNP-2 AMENDMENT NO. 52
August 1997

LIST OF EFFECTIVE PAGES

CHAPTER 12 (Continued)

TEXT PAGES

12.5-7a
12.5-7b
12.5-7c
12.5-8
12.5-9
12.5-10
12.5-11
12.5-12
12.5-12a
12.5-13
12.5-14
12.5-15
12.5-16
12.5-17
12.5-17a
12.5-18
12.5-19
12.5-20
12.5-21

AMENDMENT

52
52
52

'1

50
52
49
50
50
52
52
52
49
52
49
52
52
51
49

FIGURES

12.3-1
12 '-2 "

12 '-3
12.3-4
12.3-5
12.3-6
1 2 ~ 3 7
12. 3-8a
12. 3-8b
12. 3-9
12.3-10
12.3-11
12.3-12
12.3-13
12.3-14
12.3-15
12.3-16
12 '-17

AMENDMENT

20
20
20
20
20
20,
51
52
43
51
51
27
50
39
51
50
12
12

LEP.12-4



WNP-2 AMENDMENT NO. 52
August 1997

LIST OF EFFECTIVE PAGES

CHAPTER 12 (Continued)

FIGURES AMENDMENT

12.3-18
12.3-19
12.3-20
12 '-21
12 '-22
12 ~ 3 23
12.3-24
12.3-25
12.3-26
12.3-27
12.3-28
12.3-29
12.3-30
12 13-31
12 '-32
1203-33
12.3-34
12.3-35
12.3-36
1203-37
12.3-38
12.3-39

12
12
37

0
0
0
0
0

52
52
50
50
50
51
50
50
52
49
50
52
52
51

12.5-1 46

LEP.12-5



WNP-2

(BLANK)



WNP-2 AMENDMENT NO. 52
August 1997

LIST OF EFFECTIVE PAGES

CHAPTER 13

TEXT PAGES AMENDMENT

13-i
13-ii
13-iii
13-iv
13-V

51
52
52
52
51

13.1-1
13.1-2
1 3 ~ 1 3
13. 1-4
13.1-5
13.1-6
1 3 ~ 1 7
13. 1-8
13. 1-9
13.1-10
13.1-11
13.1-12
13 '-13
13.1-14
13.1-15
13.1-16
13 ~ 1 17
13.1-18
13.1-19
13.1-20
13.1-21

51
51
51
51
51
51
50
52
52
51
51
52
51
52
52
50
51
51
51
52
52

13. 2-1
1 3 ~ 2 2
1 3 ~ 2 3
13.2-4
13.2-5
13.2-6
1 3 ~ 2 7
13. 2-7a
13.2-8
13.2-8a

52
52
51
52
51
51
52
52
51
52

1 3 ~ 3 1 31

13.4-1
13.4-2
13.4-3

52
52
52

13.5-1 51

LEP. 13-1



WNP-2 AMENDMENT NO. 52
August 1997

LIST OF EFFECTIVE PAGES

CHAPTER 13 (Continued)

TEXT PAGES AMENDMENT

13.5-2
13.5-3
13.5-4
13.5-5
13.5-6
13.5-7
13.5-8
13.5-9
13.5-10
13.5-11

13.6-1

FIGURES

13 '-1
13 '-2
1301-3
13.1-4
13.1-5
13.1-6
1 3 ~ 1 7
13.1-8
13.1-9
13.1-10
13.1-11
13.1-12
1301-13
13.5-1
13.5-2

51
50
50
50
51
50
50
50
50
51

36

ENDMENT

51
51
51
51
51
51
51
51
50
52
51
50
50

Deleted
49

LEP.13-2



WNP-2 AMENDMENT NO. 52
August 1997

LIST OF EFFECTIVE PAGES

CHAPTER 14

TEXT PAGES

14-i
14-ii
14-iii
14-iv
14-iva
14-v
14-vi
14-vii
14-viii
14-lx
14-x
14-xl
14-xll
14-xlll
14-xlv
14-xiv(a)
14-xv
14-xva
14-xvi
14-xvi(a)
14-xvi (b)
14-xvll
14-xviii
14-xlx
14-xx

14.1-1

14.2-1
14.2-2
14.2-3
14.2-4
14.2-5
14 '-6
14.2-7
14 '-8
14.2-9
14.2-10
14.2-11
14.2-12
14.2-13
14.2-14
14.2-15
14.2-16
14.2-17
14.2-18
14.2-19

LEP. 14-'1

AMENDMENT

50
50
50
50
50
50
50
34
34
34
34
50
50
50
50
50

, 34
50
34
36
34
50
34
50
50

34
34
34
34
34
34
34
34
34
34
34
34
34
34
34
34
34
34
34



WNP-2 AMENDMENT NO. 52
August 1997

LIST OF EFFECTIVE PAGES

CHAPTER 14 (Continued)

TEXT PAGES AMENDMENT

14. 2-20
14. 2-21
14. 2-22
14. 2-23
14.2-24
14.2-25.
14 '-26
14.2-27
14.2-28
14.2-29
14.2-30
14.2-31
14.2-32
14.2-33
14.2-34
14.2-35
14.2-36
14.2-37
14.2-38
14.2-39
14.2-40
14 '-41
14.2-42
14.2-43
14 '-44
14.2-45
14.2-46
14.2-47
14.2-48
14 '-49
14.2-50
14 '-51
14.2-52
14.2-53
14 '-54
14.2-54a
14.2-55
'14 '-56
14.2-57
14.2-58
14.2-59
14.2-60
14.2-61
14.2-62
14.2-63
14.2-64
14.2-65

36
50
34
34
34
34
34
34
34
34
34
34
34
34
34
34
34
34
34
34
34
34
34
34
34
34
34
34
34
34
34
34
34
34
35
34
34
49
34
34
34
34
34
52
34
34
34

LEP. 14-2



WNP-2 AMENDMENT NO. 52
August 1997

LIST OF EFFECTIVE PAGES

CHAPTER 14 (Continued)

TEXT PAGES

14.2-66
14.2-67
14.2-68
14.2-69
14 '-70
14.2-71
14.2-72
14.2-73
14.2-74
14.2-75
14.2-76
14.2-77
14.2-78
14.2-79
14.2-80
14 '-81
14.2-82
14.2-83
14.2-84
14 '-85
14 '-86
14.2-87
14 '-88
14.2-89
14.2-90
14.2-91
14.2-92
14.2-93
14.2-94
14 '-95
14.2-96
14 '-97
14.2-98
14 '-99
14.2-100
14.2-101
14.2-102
14.2-103
14.2-104
14.2-105
14.2-106
14.2-107
14.2-108
14.2-109
14.2-110
14.2-111
14.2-112

AMENDMENT

34
34
34
34
34
35
34
34
34
34
34
34
36
34
34
34
34
34
34
34
34
34
34
34
34
34
34
34
34
34
34
34
34
49
34
34
34
34
34
34
34
34
34
34
34
34
34

LEP.14-3



NNP-2 AMENDMENT NO. 52
August 1997

IST OF EFFECTIVE PAGES

CHAPTER 14 (Continued)

TEXT PAGES

14.2-113
14.2-114
14.2-115
14.2-116
14.2-117
14.2-118
14.2-119
14.2-120
14.2-121
14.2-122
14.2-123
14.2-124
14.2-125
14.2-126
14.2-127
14.2-128
14.2-129
14.2-130
14.2-131
14.2-132
14.2-133
14.2-134
14 '-135
14.2-136
14.2-137
14.2-138
14.2-139
14 '-140
14.2-141
14.2-142
14.2-143
14.2-144
14.2-145
14.2-146
14.2-147
14.2-148
14.2-149
14.2-150
14.2-151
14.2-152
14.2-153
14.2-154
14.2-155
14.2-156
14.2-157
14.2-158
14 '-159

AMENDMENT

34
34
34
34
38
34
34
34
34
34
34
34
34
34
34
34
34
49
35
34
34
34
34
34
36
36
36
36
36
34
37
34
34
34
34
34
34
34
52
34
34
34
34
34
34
34
36

LEP. 14-4



WNP-2 AMENDMENT NO. 52
August 1997

LIST OF EFFECTIVE PAGES

CHAPTER 14 (Continued)

TEXT PAGES

14.2-160
14.2-161
14.2-162

AMENDMENT

36
36
36

FIGURES AMENDMENT

14.2-1
14.2-2
14.2-3
14.2-4
14.2-5
14.2-6

34
34
20
'20

7
20

LEP.14-5



WNP-2 AMENDMENT NO. 52
August 1997

LIST OF EFFECTIVE PAGES

CHAPTER 15

TEXT PAGES

15-i
15-ii
15-iii
15-lv
15-v
15-vi
15-vii
15-viii
15-ix
15-x
15-xi
15-xii
15-xlll
15-xiv
15-xv
15-xvi
15-xvii
15-xvlii
15-xlx
15-xx
15-xxi
15-xxii
15-xxiii
15-xxiv
15-xxv
15-xxvi
15-xxvll
15-xxvill
15-xxlx
15-xxx
15-xxxi
15-xxxii
15-xxxiii
15-xxxiv
15-xxxv
15-xxxvi
15-xxxvii,,
15-xxxviii
15-xxxix
15-xL
15-xLi
15-xLii
15-xLiii
15-xLiv
15-xLv

AMENDMENT

51
51
51
51
51
51
51
51
51
51
51
51
51
51
52
52
51
51
51
52
52
51
51
51
51
51
51
51
51
51
51
51
51
51
51
51
52
52
52
51
51
51,
51
51
51

LEP.15-1



WNP-2 AMENDMENT NO. 52
August 1997

LIST OF EFFECTIVE PAGES

CHAPTER 15 (Continued)

TEXT PAGES AMENDMENT

15.0-1
15.0-2
15.0-3
15.0-4
15 '-5
15.0-6
15 '-7
15 '-8
15 '-9
15.0-10
15.0-11
15.0-12
15.0-13
15.0-14
15.0-15

52
51
51
51
51
51
51
51
52
52
52
52
52
52
52

15.1-1
15.1-2
15.1-3
15.1-4
15.1-5
15.1-6
15 '-7
15.1-8
15.1-9
15.1-10
15 1-11
15.1-12
15.1-,13
15 '-14
15.1-15
15.1-16
15.1-17
15.1-18
15.1-19
15 '-20
15.1-21
15.1-22

51
51
51
51
51
51
51
51
51
51
51
51

51
51
51
51
51.
51
52
51
51

15 '-1
15 '-2
15.2-3
15.2-4
15.2-5
15 '-6
15.2-7
15.2-8

51
51
51
51
51
51
51
51

LEP.15-2



WNP-2 AMENDMENT NO. 52
August 1997

LIST OF EFFECTIVE PAGES

CHAPTER 15 (Continued)

TEXT PAGES AMENDMENT

15.2-9
15.2-10
15.2-11'5.2-12

15.2-13
15.2-14
15.2-15
15.2-16
15.2-17
15.2-18
15.2-19
15.2-20
15 '-21
15.2-22
15.2-23
15.2-24
15.2-25
15.2-26
15.2-27
15.2-28
15.2-29
15.2-30
15.2-31
15.2-32
15.2-33
15.2-34
15.2-35
15.2-36
15.2-37
15.2-38
15.2-39
15.2-40
15.2-41
15.2-42
15.2-43
15.2-44
15.2-45

51
51
51
51
51
51
51
51
51
51
51
51
51
51
51
51
51
51
51
51
51
51
51
51
51
52
51
51
51
51
51
51
51
51
51
51
51

15.3-1
15.3-2
15.3-3
15.3-4
15.3-5
15.3-6
15.3-7
15.3-8
15.3-9

51
51
52
52
52
52
52
52
52

LEP.15-3



NNP-2 AMENDMENT NO. 52
August 1997

L1ST OF EFFECTIVE PAGES
II

CHAPTER 15 (Continued)

TEXT PAGES

15.3-10
15.3-11
15.3-12
15.3-13
15.3-14
15.3-15
15.3-16
15.3-17
15.3-18

AMENDMENT

52
51
52
52
52
52
52
52
52

15. 4-1
15.4-2
15.4-3
15.4-4
15.4-5
15.4-6
15.4-7
15.4-8
15.4-9
15.4-10
15.4-11
15.4-12
15.4-13
15.4-14
15.4-15
15.4-16
15.4-17
15.4-18
15.4-19
15.4-20
15.4-21
15.4-22
15.4-23
15.4;24
15 '-25

'5.4-26

15.4-27
15.4-28
15.4-29

51
52
52
51
51
51
51
52
52
52
52
52
51
51
52
52
51
51
51
52
52
52
51
52
51
51
51
51
51

15.5-1
15.5-2
15.5-3
15.5-4

51
51
51
51

LEP.15-4



WNP-2 AMENDMENT NO. 52
August 1997

LIST OF EFFECTIVE PAGES

CHAPTER 15 (Continued)

TEXT PAGES AMENDMENT

15.6-1
15.6-2
15.6-3
15 '-4
15.6-5
15.6-6
15.6-7

„
15.6-8
15 '-9
15.6-10
15.6-11
15.6-12
15.6-13
15.6-14
15.6-15
15.6-16
15.6-17
15.6-18
15.6-19
15.6-20
15.6-21
15.6-22
15.6-23
15.6-24
15.6-25
15.6-26
15.6-27
15.6-28
15.6-29
15.6-30
15.6-31
15.6-32
15.6-33
15.6-34
15.6-35
15.6-36

15.7-1
15.7-2
15.7-3
15.7-4
15.7-5
15.7-6
15.7-7
15 '-8
15.7-9
15.7-10

.51
51
51
51
51
51
51
51
51
51
51
51
51
51
51
51
51 ~

51
51
51
51
51
51
51
51
51
51
51
51
51
51
51
51
51
51
51

51
51
51
51
51
51
51
51
52
51

LEP.15-5



WNP-2 AMENDMENT NO" 52
August 1997

LIST OF EFFECTIVE PAGES

CHAPTER 15 (Continued)

TEXT PAGES AMENDMENT

15.7-11
15.7-12
15.7-13
15.7-14
15.7-15
15.7-16
15.7-17

51
51
51
51
51,.
51
51

15.8-1
15.8-2
15.8-3
15 '-4
15.8-5
15.8-6
15.8-7
15.8-8
15.8-9
15.8-10
15.8-11
15.8-12
15.8-13
15.8-14
15.8-15
15.8-16
15.8-17
15.8-18
15.8-19
15.8-20
15 '-21

51
51
51
51
51
51
51
51
51
51
51
51
51

'1

51
51
51
51
51
51
51

LEP.15-6



WNP-2 AMENDMENT NO. 52
August 1997

LIST OF EFFECTIVE PAGES

FIGURES

CHAPTER 15

AMENDMENT

15.0-1
15.0-1a
15.0-2
15.0-3

15 '-1
15 '-2
15 '-3
15.1-4

52
52
23
23

0
0

51
43

15.2-1
15.2-2
15.2-3
15.2-4
15.2-5
15.2-6
15.2-7
15.2-8
15.2-9
15.2-10
15.2-11
15.2-12
15.2-13
15.2-14
15.2-15
15.2-16
15.2-17
15.2-18
15.2-19

51
51
0

51
51
51
51
51
51
8
8
0
0

48
0
8
8
8
8

15.3-1
15.3-2
15.3-3
15.3-4
15.3-5

52
52
52
52
52

15.4-1
15.4-2
15.4-3
15.4-4
15.4-5
15.4-6
15.4-7
15.4-8
15.4-9
15.4-10

51
51
51
51
51
52
52
52
51
51

LEP.15-7



AMENDMENT NO. 52
August 1997

LIST OF EFFECTIVE PAGES

CHAPTER 15 (Continued)

FIGURES AMENDMENT

15.5-1 51

15.6-1
15.6-2
15.6-3
15.6-4

0
0
9
0

15.7-1 0

15.8-1
15.8-2
15.8-3
15.8-4
15 '-5

51
51
51
51
Sl

LEP.15-8



WNP-2 AMENDMENT NO. 52
August 1997

LIST OF EFFECTIVE PAGES

CHAPTER 15 APPENDIX F

TEXT PAGES

15.F-i
15.F-ii
15.F-iii
15.F-iv
15.F-v
15.F-vi
15.F-vii

AMENDMENT

48
52
48
48
51
49
52

15.F-1
15.F-2
15.F-2a
15 '-3
15.F-4
15.F-5
15.F-6
15.F-7
15.F-8
15.F-9
15.F-10
15.F-11
15 '-12
,15.F-12a
15.F-13
15.F-14
15.F-15
15.F-16
15.F-17
15.F-18
15.F-19
15.F-20
15.F-21
15.F-22
15.F-23
15.F-24
15.F-25
15.F-26
15.F-27
15.F-28
15.F-29
15.F-31
15.F-32
15.F-33
15.F-34
15.F-35
15.F-36
15.F-37
15.F-38
15.F-39

52
,51
51
52
46
52
52
48
52
52
52
52
52
52
52
52
49
51
52
38
52
52
52
52
52
52
48
52
52
46
52
52
52
52
52
52
52
52
46
52

LEP.APP15.F-1



WNP-2 AMENDMENT NO. 52
August 1997

LIST OF EFFECTIVE PAGES

CHAPTER 15 APPENDIX F (Continued)

FIGURES AMENDMENT

15.F.1-1
15.F.1-2
15.F.1-3
15.F.1-4
15.F.1-5
15.F.1-6
15.F.2-1
15.F.2-2
15.F.2-3
15.F.2-4
15.F.2-5
15.F.2-6
15.F.2-7
15.F.2-8
15.F.4-1
15.F.4-2
15.F.4-3

49
49
49
49
49
49
49
49
49
49
49
49
48
48
48
52
46

LEP.APP15.F-2



WNP-2 AMENDMENT NO. 52
August 1997

LIST OF EFFECTIVE PAGES

CHAPTER 16

TEXT PAGES

16 '-1
AMENDMENT

52

LEP.16-1



WNP-2

(BLANK)



WNP-2 AMENDMENT NO. 52
August 1997

LIST OF EFFECTIVE PAGES

TEXT PAGES

CHAPTER 17

AMENDMENT

17 3.

17-i3.
17-i3.3.
17-iv
17-v

30
17
17
17
17

17 '-1
17 ~ 1 2
17.1-2a
17.1-2b
17 '-3
17 ~ 1 3a
17. 1-3b
17 F 1 3C
17.1-4
17.1-4a
17.1-4b
17.1-5
17.1-6
17 ~ 1 7
17 ~ 1 7a
17. 1-7b
17 ' 7C
17.1-7d
17 ' 78
17.1-8
17.1-8a
17.1-9
17.1-9a
17.1-10
17.1-11
17 ~ 1 12
17 ~ 1-13
17.1-14
17.1-15
17.1-16
17.1-17
17 ~ 1 17a
17.1-18
17.1-19
17.1-19a
17 F 1-20
17.1-21
17.1-22
17 '-23
17.1-24
17 '-25

17
27
27
27
27
27
27
27
29
29
29
27
27
20
20
20
27
20
20
30
20
27
27
17
17
30
17
17
30
17
27
30
17
20
20
30
17
26
20
17
30

LEP.17-1



WNP-2 AMENDMENT NO. 52
August 1997

LIST OF EFFECTIVE PAGES

CHAPTER 17 (Continued)

TEXT PAGES

17 F 1-26
17 '-27
17.1-27a
17.1-28
17.1-29
17.1-30
17 '-31
17.1-32
17 ~ 1 33
17.1-34
17.1-35
17.1-36
17 ~ 1 37
17.1-38
17.1-38a
17.1-39
17.1-40
17 '-41
17 '-42

AMENDMENT

30
30
30
20
27
27
27
27
27
17
17
17
27
27
27
30
17
27
20

17.2-1

FIGURES

52

AMENDMENT

17 '-1
17.1-2
17 ~ 1 3
17. 1-4
17. 1-,5

27
27
27
20
17

LEP.17-2



WNP-2 AMENDMENT NO. 52
August 1997

LIST OF EFFECTIVE PAGES

APPENDIX A

TEXT PAGES AMENDMENT

A-1
A-2
A-3
A-4
A-5
A-6
A-7
A-8
A-9
A-10
A-11
A-12
A-13
A-14
A-15
A-16
A-17
A-18
A-19
A-20
A-21
A-22

0

0
51

0
"51

0
0
0
0

43
0

0
0

51
0

52
52

0
0

52
0

51

LEP.APPA-1



(BLANK)



WNP-2 AMENDMENT NO. 52
August 1997

LIST OF EFFECTIVE PAGES

APPENDIX B

TEXT PAGES AMENDMENT

Title
B-i
B-llB-iii
B-iv
1
2
3
4

Page 17
50
50
17
51
46
37
46
37

B.1-1
B.1-2
B.1-3
B.1-3a
B.1-3b
B.1-4
B.1-5
B.1-5a
B.1-6
B.1-7
B.1-8
B.1-9
B.1-10
B.1-11
B.1-12
B.1-13
B.1-14
B.1-14a
B.1-15
B.1-15a
B.1-16
B.1-17
B.1-18
B.1-19
B.1-20
B.1-21
B.1-22
B.1-23
B.1-24
B.1-25
B.1-26
B.1-27
B.1-28
B.1-29
B.1-30
BE 1-31
B.1-32
B.1-32a

LEP.APPB-1

17
17
36
49
36
17
36
36
36
36
17
17
32
36
51
17
36
36
36
36

Deleted
36

Deleted
17
51
51

Deleted
17
30
17
36
36
17
36
17
33
36
36



WNP-2 AMENDMENT NO. 52
August 1997

LIST OF EFFECTIVE PAGES

APPENDIX B

TEXT PAGES AMENDMENT

B.1-33
B.1-33a
B.1-34
B.1-35
B.1-35a
B.1-35b
B.1-36
B.1-37
B.1-37a
B.1-37b
B.1-38
B.1-39
B.1-40
B.1-41
B.l-42
B.1-43
B.1-44
B.1-44a
B.1-44b
B.1-45
B.1-46
B.1-47
B.1-48

B. 2-1
B.2-2
B.2-3
B.2-4
B.2-5
B.2-5a
B.2-5b
B.2-5c
B.2-56
B.2-5e
B.2-6
B.2-7
B.2-8
B.2-9
B.2-10
B.2-11
B.2-12
B.2-13
B.2-14
B.2-15
B.2-16
B.2-16a
B.2-16b
B.2-16c

36
30
17
36
51
51
17
23
43
36
36
36
17
23
46
46
48
48
48
36
36
17
36

17
17
17
17
21
21
21
43
43
36
17
17
17
17
17
36
23
17
17
17
39
39
39
52

LEP.APPB-2



WNP-2 AMENDMENT NO. 52
August 1997

LIST OF EFFECTIVE PAGES

APPENDIX B

TEXT PAGES

B.2-16d
B.2-17
B.2-17a
B.2-18
B.2-18a
B.2-19
B.2-20
B.2-21
B.2-22
B.2-23
B.2-24
B.2-25
B.2-26
B.2-27
B.2-28
B.2-29
B.2-30
B.2-31
B.2-32
B. 2-33
B.2-34
B.2-35
B.2-36
B.2-37
B.2-37a
B.2-37b
B.2-38
B.2-39
B.2-40
B.2-41
B.2-42
B.2-43
B.2-44
B.2-45
B.2-46
B.2-47
B.2-48
B.2-49
B.2-50
B.2-51
B.2-51a
B.2-52
B.2-53
B.2-54
B.2-55
B.2-56
B.2-57
B.2-57a

AMENDMENT

39
36
48
36
23
51
51
17
36
17
17

'49
17
36
25
17
17
17
17
17
17
17
17
50
52
52
17
17
17
50
17
36
23
36
17
36
23
36
37
36
36
36
36
17,
21
21
21
33

LEP.APPB-3



WNP-2 AMENDMENT NO. 52
August 1997

LIST OF EFFECTIVE PAGES

APPENDIX B

TEXT PAGES AMENDMENT

B.2-57b
B.2-57c
B.2-58
B.2-59
B.2-60
B.2-61
B.2-62
B.2-62a
B.2-62b
B.2-62c
B.2-63
B.2-63a
B.2-63b
B.2-64
B.2-65
B.2-66
B.2-67
B.2-68
B.2-69
B.2-70
B.2-71
B.2-72
B.2-73
B.2-74
B.2-75
B.2-75a
B.2-76
B.2-77
B.2-78
B.2-79
B.2-80
B.2-81
B.2-82
B.2-83
B.2-84
B.2-85
B.2-86
B.2-87
B.2-88
B.2-89
B.2-90
B.2-91
B.2-91a
B.2-92
BE 2-93
B.2-94
B.2-95
B.2-96

33
21
23
36
36
33
36

Deleted
Deleted

33
36
32
32
17
23
23
21
40
36
36
36
17
36
23
36
36
30
36
30
17
17
17
17
36
17
17
17
17
17
17
17
17
17
17
17
17
17
17

LEP.APPB-4



WNP-2 AMENDMENT NO. 52
August 1997

LIST OF EFFECTIVE PAGES

APPENDIX B

TEXT PAGES

B.2-97
B.2-98
B.2-99
B.2-100
B.2-101
B.2-102
B.2-103

AMENDMENT

17
17
17
17
17
17
36

B.3-1
B.3-2
B.3-3
B.3-4
B.3-4a
B.3-4b
B.3-4c
B.3-4d
B.3-4e
B.3-4f
B.3-4g
B. 3-4?1
B.3-4i
B.3-4j
B.3-4k
B.3-4l
B.3-4m
B.3-4n
B.3-4o
B.3-4p
B.3-5
B.3-5a
B.3-6
B.3-6a
B.3-7
B.3-8
B.3-9
B.3-9a
B.3-10
B.3-11
B.3-12

50
51
51
51

Deleted
Deleted
Deleted
Deleted
Deleted
Deleted
Deleted
Deleted
Deleted
Deleted
Deleted
Deleted
Deleted
Deleted
Deleted
Deleted

23
23
23
36
23
23
52
36
17
17
36

LEP.APPB-5



WNP-2 AMENDMENT NO. 52
August 1997

LIST OF EFFECTIVE PAGES

APPENDIX C

TEXT PAGES

C-i
C-ii
C-iii
C-iv
C-v
C-vi
C-vii

AMENDMENT

48
48
48
48
48
48
51

C. 1-1

C. 2-1
C.2-2
C.2-3
C.2-4
C.2-5
C.2-6
C.2-7
C.2-8
C.2-9
C.2-10
C.2-11
C.2-12
C.2-13
C.2-14
C.2-15
C.2-16
C.2-17
C.2-18
C.2-19
C.2-20
C.2-21
C.2-22
C.2-23
C.2-24
C.2-25
C.2-26
C.2-27
C.2-28
C.2-29
C.2-30
C.2-31
C.2-32
C.2-33
C.2-34
C.2-35
C.2-36
C.2-37
C.2-38

0
0

36
0
0
0

36
0

36
0
0

47
47
30
36

4
0

36
13
36

0
36
36

0
0
0
0
0

36
0
0

36
0
0
0
0
0

36

LEP.APPC-1



WNP-2 AMENDMENT NO. 52
August 1997

LIST OF EFFECTIVE PAGES

TEXT PAGES

APPENDIX C

AMENDMENT

C. 2-39
C.2-40
C.2-41
C.2-42
C.2-43
C.2-44
C.2-45
C.2-46
C.2-47
C.2-48
C.2-49
C.2-50
C.2-51
C.2-52
C.2-53
C.2-54
C.2-55
C.2-56
C.2-57
C.2-58
C.2-59
C.2-60
C.2-61
C.2-62
C.2-63
C.2-64
C.2-65
C.2-66
C.2-67
C.2-67a
C.2-68
C.2-69
C.2-70
C.2-71
C.2-72
C.2-73
C.2-74
C.2-75
C.2-76
C.2-77
C.2-78
C.2-79
C.2-80
C.2-81
C.2-82
C.2-83
C.2-83a
C.2-84

0
27
36

0
36
21
36
13
36
30

0
0

51
30
36

0
36

0
0

36
0

36
0
0

50
0

30
36
36
36

9
0
7
0
7
0
0
0

47
0
0
0
0
0

23
30
30
50

LEP.APPC-2



WNP-2 AMENDMENT NO. 52
August 1997

LIST OF EFFECTIVE PAGES

TEXT PAGES

C.2-85
C.2-86
C.2-87
CD 2-88
C.2-89
C.2-90

APPENDIX C

AMENDMENT

0
14

0
0

36
32

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

0
40
48

0
48

0
0
0

13
0

48
0

30
12

0
0
2
2

13
47
0

31
5

29
30
8

27
0

23
0
0

31
8
8
8

11
0
0
0

27
0

LEP.APPC-3



NNP-2 AMENDMENT NO. 52
August 1997

LIST OF EFFECTIVE PAGES

APPENDIX C

TEXT PAGES

C. 3-41
C. 3-41a
C. 3-42
C.3-43
C.3-44
C.3-45
C.3-45a
C.3-45b
C.3-45c
C.3-456
C.3-46
C.3-47
C.3-48
C.3-49
C.3-49a
C.3-50
C.3-51
C.3-52
C.3-53
C.3-54
C.3-55
C.3-56
C.3-57
C.3-58
C.3-59
C.3-60
C.3-61
C.3-62
C.3-63
C.3-64
C.3-65
C.3-66
C.3-67
C.3-68
C.3-69
C.3-70
C.3-71
C.3-72
C.3-73
C.3-74
C.3-75
C.3-76
C.3-77
C.3-78
C.3-79
C.3-80
C.3-81
C.3-82

AMENDMENT

21
21
0
0
0

51
51
51
51
51
0
8
0

13
9
0

13
0
0
8

13
51
26
0
7

14
14
0
0

27
0

47"
8

23
0
9
0
0

27
27
20
11
47
0
0

48
4

23

LEP.APPC-4



WNP-2 AMENDMENT NO. 52
August 1997

-LIST OF EFFECTIVE PAGES

APPENDIX C

TEXT PAGES AMENDMENT

C.3-83
C.3-84
C.3-85
C.3-86
C.3-87
C.3-88
C.3-89
C.3-90
C.3-91
C.3-92
C.3-93
C.3-94
C.3-95
C.3-96
C.3-97
C.3-98
C.3-99
C.3-100
C.3-101
C.3-102
C.3-103
C.3-104
C.3-105
C.3-106
C.3-107
C.3-108
C.3-109
C.3-110
C.3-111
C.3-112
C.3-112a
C.3-112b
C.3-113
C.3-114
C.3-115
C.3-116
C.3-117

48
13
27
14
33
0
0
0

13
9
0
0
0
0

43
44
0
0
0
8
0
0

43
0
8

30
0
0

27
14
50
48
27
27
23
42
47

LEP.APPC-5



WNP-2 AMENDMENT NO. 52
August 1997

LIST OF EFFECTIVE PAGES

APPENDIX

TEXT PAGES

Title Page

UESTIONS

005.001
010.001
010 '02
010.003
010.004
010.005
010.006
010.007
010.008
010.009
010.010
010.011
010.012
010.013
010.014
010.015
010.016
010.017
010.018
010.019
010.020
010.021
010.022
010.023
010.024
010.025
010.026
010.027
010.028
010.029
010.030
010.031
010.032
010.033
010.034
010.035
010.036
010.037
010.038
010.039
010.040
010.041

NRC
NO.

QUESTIONS
OF PAGES

27

2,
1
1
1
1
1
1
1
1
1
1
9
2
2
3
1
3
1
1
1
1
1
1
2
1
1
1
1
2
2
1
1
1
1
1
1
5
3
1
1
2
8

AMENDMENT

AMENDMENT

27
1

34
50

1
1

13
43

1
1

51
9,44,34

33
5,25

5
13

5,13
13
13

5
5

21
5
5
5
5
5
5

5,21
5
5
5
5
5

21
51

30,26
27
27
26

21I 33
21,42

LEP.APPD-1



WNP-2 AMENDMENT NO. 52
August 1997

LIST OF EFFECTIVE PAGES

APPENDIX

UESTIONS

010 '42
010.043
010 '44
010.045
010.046
010.047
010.048
010.049
010.050
010.051
010.052
010.053
010.054
010.055
010.056
010.057
010.058
010 '59
010.060
010.061
010.062
010.063
010.064
010.065
010.066
010.067
010.068
010.069
010.070
010.071
010.072
010.073
010.074
022.001
022.002
022.003
022.004
022.005
022 '06
022.007
022.008
022.009
022.010
022.011
022.012
022.013

NRC
NO.

QUESTIONS
OF PAGES

2
2
1
1
1
1
1
7

"1
1
1
1
1
5
2
1
1
1
1
1
1
1
1
1

11
1
1
1
1
1
1
1
1
1
1
1
1
3
1
1
1
1
1
1
1
1

AMENDMENT

21,42
23
21
21
21
21
21

21,30
21
35
21
35
51
26

21
21
21
48
21
21
29
21
21

27,29
31
29
'29
29
29
29
29
29

1
34
52

1
8

13
11
34

1
52

1
52
35

LEP.APPD-2



WNP-2 AMENDMENT NO. 52
August 1997

LIST OF EFFECTIVE PAGES

APPENDIX D

UESTIONS

022.014
022.'015
022.016
022.017
022.018
022.019
022.020
022.021
022.022
022.023
022.024
022 '25
022.026
022.027
022.028
022.029
022.030
022.031
022.032
022.033
022.034
022.035
022.036
022.037
022.038
022.039
022.040
022.041
022.042
022.043
022.044
022.045
022.046
022.047
022.048
022.049
022.050
022.051
022.052
022.053
022.054
022.055
022.056
022.057
022.058
022.059

NRC
NO.

QUESTIONS
OF PAGES

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
5
4
1
1
3
1
2
1
3
1
1
1
2
1
1
1
1
4
4
2
1
1
3
2
2
4
1
3
6

AMENDMENT

13
3
3

52
3
3
3

47
30

3
51
14
52
14

3
31

3
16, 31

5
5
5

33
5
5
5

30
5

52
52
52
52
52
52

5
49
52

5
52
52
20
20
20
20
20
20
20

LEP.APPD-3



WNP-2 AMENDMENT NO. 52
August 1997

LIST OF EFFECTIVE PAGES

APPENDIX D

UESTIONS
NRC
NO.

QUESTIONS
OF PAGES AMENDMENT

022.060
022.061
022.062
022.063
022.064
022.065
022.066
022.067
022.068
022.069
022.070
022.071
022.072
022.073
022.074
022.075
022.076
022.077
022.078
022.079
022.080
022.081
022.082
022.083
022.084
022.085
022.086
022.087
022.088
022.089
022.090
022.091
022.092
022.093
022.094
022.095
022.096
022.097
022.098
022.099
022.100
022.101
022.102
022.103
022.104
022.105

1
8
2
3
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
3
2
1
1
1
1
2
2
2
1
1
1
1

20
20
20
20
21
21
21
21
21
21
21
21
52
52
52
52
52
21
26
21
52
52
52
21
21
21
21
21
49
21
21
30
21
21

21,49
49
21
21
49

34,49
21
21
21
21
21
21

LEP.APPD-4



WNP-2 AMENDMENT NO. 52
August 1997

LIST OF EFFECTIVE PAGES

APPENDIX D

UESTIONS

022. 106
022. 107
022.109
022.110
022.111
022.112
022.113
022.114
031.001(a)
031.001(b)
031.001(c)
031.001(6)
031.001(e)
031.001(f)
031 '01(g)
031.001(I1)
031.001(i)
031.001(3)
031.001()Q)
031.001(1)
031. 001 (m)
031. 001 (n)
031.001(o)
031.001(p)
031.001(q)
031.001(r)
031. 001 (s)
031 ~ 001 (t)
031 ~ 001 (u)
031. 001 (v)
031. 001 (w)
031. 001 (x)
031.001(y)
031.001(z)
031.001(aa)
031. 001 (bb, cc)
031.001(M)
031.001(ee)
031.001(ff)
031.001(gg)
031.001(hh)
031.001(ii)
031 '02
03'1.003
031.004
031 '05

NRC
NO.

QUESTIONS
OF PAGES

1
8
2
1
1
2
1
1
1
1
1
1
1
1
1
1
2
1
1
1
1
1
1
1
1
2
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

AMENDMENT

21
20
20
20
20
20
20
20

0
14
14
14
52

0
14
14

0,46
33
33

0
34

0
0
0
0

0,14
0
0

47
42
14

0
14
14
47
47
14
14
14

0
52
14
42

0
47
47

LEP.APPD-5



WNP-2 AMENDMENT NO. 52
August 1997

LIST OF EFFECTIVE PAGES

APPENDIX

UESTIONS

031.006
031.007
031.008
031.009
031.010
031.011
031.012
031.013
031.014
031.015
031.016
031.017
031.018
031.019
031 '20
031.021
031.022
031.023
031.024
031.025
031.026
031.027
031.028
031.029
031.030
031.031
031 '32
031.033
031.034
031.035
031.036
031.037
031.038
031.039
031.040
031.041
031.042
031.043
031 '44
031.045
031.046
031.047
031.048
031.049
031.050
031.051

NRC
NO.

QUESTIONS
OF PAGES AMENDMENT

32,47
0
0

0,50
0,14

14
0

14
30

0,14
0,34

0
0

14
0

14
14
25

0
0

29
14
14

0
0,47

14
0
0
0

14
14
14
14

0,14
14
14

0
0

0,14
14
14
14

0, 14,51
49

0
0

LEP.APPD-6



WNP-2 AMENDMENT NO. 52
August 1997

LIST OF EFFECTIVE PAGES

APPENDIX

UESTIONS

031. 052
031.053
031.054
031.055
031.056
031.057
031.058
031.059
031.060
031.061
031.062
031.063
031.064
031.065
031.066
031.067
031.068
031.069
031.070
031.071
031.072
031.073
031.074
031.075
031.076
031.077
031.078
031.079
031.080
031.081
031.082
031.083
031.084
031.085
031.086
031.087
031.088
031.089
031.090
031.091
031 '92
031.093
031.094
031.095
031. 096
031.097

NRC
NO.

QUESTIONS
OF PAGES

1
2
2
1
1

3
5
1
1
1
1
1
2
2
1
1
1
5
1
1
1
1
1
3
1
2
2
7
2
1
1
1
1
1
6
1
1
1
1
2
1
1
1
1
1

AMENDMENT

14
0

14
32
10
10
52
52

3
3
3
3
3
3
3
3
3

14
3,21,35

29
34

3
42
14

5,25,42
3

3,14
3

10 '3 i 34 i 42
17 I 31

10
33
10
10
10
10
10
10
10
10

10, 35
31
10
10
10
10

LEP.APPD-7



WNP-2 AMENDMENT NO. 52
August 1997

LIST OF EFFECTIVE PAGES

APPENDIX D

UESTIONS

031.098
031.099
031.100
031.101
031.102
031.103
031.104
031.105
031.106
031.107
031.108
031 '09
031.110
031.111
031 '12
031.113
031 '14
031 '15
031.116
031 '17
031 '18
031.119
031.120
031.121
031.122
031.123
031 '24
031.125
031 '26
031.127
031.128
031.129
031 '30
031.131
031.132
031.133
031.134
031.135
031 '36
031 '37
031.138
031.138A
031.139
031.140
031.141
031.142

NRC
O.

1
1
1
1
1
5
2
2
1
1
2
1
1
1
1
1
2
1
1
3
1
1
1
1
1
1
2
1
2
1
1
1
1
2
1
1
1

97
6

33
48
27
17

1
1
2

QUESTIONSK— AMENDMENT

10
34
23
10
49

10, 42
10
10
32
10

10(52
10
10
10
10
10
21
46
21

23,52
29
21
21
32
21
21
31
21
21
21
23
21
21
21
21
21
21

31,48(49,52
29

31,51,52
31

31, 47
27 ( 30 ( 43 ( 49

30
30
35

LEP.APPD-8



WNP-2 AMENDMENT NO. 52
August 1997

LIST OF EFFECTIVE PAGES

APPENDIX D

UESTIONS

031. 143
031.144
031 '45
031.146
031.147
031.148
031.149
031.150
031.151
031 152
031.153
031.154
031.155
031.156
031.157
031.158
031.159
040.001
040.002
040.003
040.004
040.005
040.006
040.007
040.008
040 '09
040.010
040 '11
040.012
040.013
040.014
040.015
040 '16
040.017
040.018
040.019
040.020
040.021
040.022
040.023
040.024
040.025
040.026
040.027
040.028
040.029

NRC
NO.

QUESTIONS
OF PAGES

1
1
2
1
2
2
1
2
1
1
1
1
1
1
1
1
1
2
1
1
1
1
1
1
1
1
2
1
1
1
1
1
1
1
1
1
7
1
1
2
2
1
2
1
1
1

AMENDMENT

35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35

0
0
0
1
0
0
0
0

32
0,31

0
0
0

43
26

0
26
26
26

0
0
0

26
0
0

43,50
0
0

46

LEP.APPD-9



WNP-2 AMENDMENT NO. 52
August 1997

LIST OF EFFECTIVE PAGES

APPENDIX D

UESTIONS

040. 030
040. 031
040. 032
040. 033
040. 034
040 '35
040 '36
040.037
040.038
040.039
040.040
040.041
040.042
040.043
040.044
040.045
040.046
040.047
040.048
040.049
040.050
040.051
040.052
040.053
040.054
040.055
040.056
040.057
040.058
040.059
040 '60
040.061
040.062
040.063
040 '64
040.065
040.066
040.067
040.068
040.069
040.070
040 '71
040.072
040.073
040.074
040.075

NRC
NO.

QUESTIONS
OF PAGES

1
1
1'

11
1
2
1
1
4
1
1
1
1
2
6
1
3
1
1
1
1
1
2
1
1
1
1
1
1
2
1
1
1
1
1
1
1
1,
1
1
1
1
1
1
2

AMENDMENT

0
0

26
0

49,51
26

7,25
29

7
11,50

7
7

47
14

7/32
26,50

26
26,27

7
7

26
34
26

7
26

7
26

7
7

26
7,14

26
7
7
7
7
7
7
7
7

14
7
7
7
7

43

LEP.APPD-10



WNP-2 AMENDMENT NO. 52
August 1997

LIST OF EFFECTIVE PAGES

APPENDIX D

UESTIONS
NRC
NO.

QUESTIONS
OF PAGES AMENDMENT

040. 076
040.077
040.078
040.079
040.080
040.081
040 '82
040.083
040.084
040.085
040.086,.
040. 087
040. 088
040. 089
110.001
110.002
110.003
110.004
110 F 005
110.006
110.007
110.008
110.009
110.010
110.011
110.012
110.013
110.014
110.015
110.016
110.017
110.018
110.019
110.020
110.021
110.022
110.023
110.024
110.025
110.026
110.027
110.028
110.029
110.030
110.031
110.032

43,45
43,45
31,43

43
25

31,34
21,26

35
26,27,35

52
32
21

26,31,48
21

9
25
27
25

9
9
9
9
9
9
9
9
9
9
9
9

25
9

9,32
9
9

25
9
9
9

31
30

9
9

35
9

34

LEP.APPD-11



NNP-2 AMENDMENT NO. 52
August 1997

LIST OF EFFECTIVE PAGES

APPENDIX

UESTIONS
NRC
NO.

QUESTIONS
OF PAGES AMENDMENT

110.033
110.034
110.035
110 '36
110.037
110.038
110.039
110.040
121.001
121.002
121.003
121.004
121.005
121.006
121 '07
121.008
121.009
121.010
121.011
121.012
121.013
121.014
121.015
121 '16
121.017
121 '18
121.019
130.001
130.002
130.003
130 '04
130.005
130.006
130.007
130.008
130.009
130.010
130.011
130.012
130.013
130.014
130.015
130.016
130.017
130.018
130.019

1
1
1
2
2
2
3

12
4
8
1
1
1
1
1

12
1
3
2
1
1
1
2
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

33
21

9
9,30
9,31

30
30
33

5
5,31

5
29

5
5

48
5,10,27,35

5
7I31

23
23
23
23
46
23
23
23
30

1
1
1
1
1
1
1
1

13
8
8
8

23
8
8
8
8
8
8

LEP.APPD-12



WNP-2 AMENDMENT NO. 52
August 1997

LIST OF EFFECTIVE PAGES

APPENDIX D

UESTIONS
NRC
NO.

QUESTIONS
OF PAGES AMENDMENT

130 '20
130.021
130.022
130.023
130.024
130.025
130.026
130 '27
130.028
130.029
130.030
130.031
130.032
130.033
130.034
130.035
130.036
130.037
130.038
130 '39
130.040
130.041
130.042
130.043
130.044
130.045
130.046
130.047
130.048
130 '49
130.050
130.051
130.052
130.053
130.054
130.055
130.056
130.057
130.058
130.059
130.060
130.061
130.062
130.063
130.064
130.065

1
1
1
1
5
1
1
1
1
1
1
1
1
1
1

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

11
2
3
1
2
1

23
8
8
8

23
8
8
8
8
8
8
8
8
8
8

8,25
8
8
8
8
8
8
8
8
8

0,12
12
12

12I23
12
23
23
23
23
23
23
23
23
23
.23

23,30
23,30
23,30

~ 30
23
23

LEP.APPD-13 .



WNP-2 AMENDMENT NO. 52
August 1997

LIST OF EFFECTIVE PAGES

APPENDIX D

UESTIONS

130.066
130.067
130.068
130.069
130.070
130 '71
130.072
130.073
130.074
130.075
130.076
130.077
130.078
210.001
211.002
211.003
211.004
211.005
211 '06
211.007
211 '08
211.009
211.010
211.011
211.012
211.013
211.014
211.015
211.016
211.017
211.018
211.019
211.020
211.021
211.022
211.023
211.024
211.025
211.026
211.027
211.028'11.029

211.030
211.031
211.032
211.033

NRC
NO.

QUESTIONS
OF PAGES

2
4
3
2
2
3
6

13
1
1
1
1
1
1
1
1
1
1
1
1
2
1
2
1
2
1
2
1
2
2
1
4
1
2
1
2
1
2
1
4
2
1
1

10
1
4

AMENDMENT

23
23,30

23
23
23
23
23
23
23
23
23
23
23

0
8
8

34
8

21
14

8( 14
52

21/23
8

8,23
8
8
8

29
8

21
23

8
8
8

27
33

23/33
35

33,49
8

34
8

23,33,49
21

8 / 30/ 3 1

LEP.APPD-14



WNP-2 AMENDMENT NO. 52
August 1997

LIST OF EFFECTIVE PAGES

APPENDIX D

UESTIONS
NRC
NO.

QUESTIONS
OF PAGES AMENDMENT

211.034
211.035
211 '36
211 '37
211.038
211.039
211.040
211.041
211.042
211.043
211.044
211.045
211.046
211 '47
211.048
211.049
211.050
211.051
211.052
211.053
211.054
211.055
211.056
211.057
211.058
211.059
211.060
211.061
211.062
211.063
211.064
211.065
211.066
211.067
211 '68
211.069
211.070
211.071
211.072
211.073
211.074
211.075
211.076
211.077
211.078
211.079

1
1
1
1
3
1
1
1
1
1
1
1
1
1
2
1
2

19
1
1
1
1
2
1
3
1
1
2
1
1
1
2
2
1
1
1
1
1
3
1
1
1
2
4
1
4

8
8
8

17
8,27

33
49

8
8
8
8
8
8
8
8

46
11

11I 23
43ll
23
11ll
32
11
11
11

11I 31
11
32
11
11

11 I 27
11
31
11
31
11
23
11
52
11

33,48
49
11

11,52

LEP.APPD-15



WNP-2 AMENDMENT NO. 52
August 1997

LIST OF EFFECTIVE PAGES

APPENDIX

UESTIONS
NRC
NO.

QUESTIONS
OF PAGES AMENDMENT

211. 080
211.081
211 '82
211.083
211.084
211.085
211.086
211.087
211 '88
211.089
211.090
211. 091
211.092
211.093
211.094
211.095
211.096
211 '97
211.098
211.099
211.100
211.101
211 '02
211.103
211 '04
211 '05
211.106
211.107
211.108
211.109
211.110
211.111
211 '12
211.113
211.114
211.115
211.116
211.117
211.118
211.119
211.120
211.121
211.122
211 '23
211 '24
211 '25

11ll
11
11
49
11
11

0,21
11
11
11
11
23
27
11
11
49
49
43
23
31

11,46
11
11
11

11,46
11
21
21
21
21
21
21
21
21
20
21
21
21
21
21
21
21
21
34
21

LEP.APPD-16



WNP-2 AMENDMENT NO. 52
August 1997

LIST OF EFFECTIVE PAGES

APPENDIX

UESTIONS
NRC
NO.

QUESTIONS
OF PAGES AMENDMENT

211.126
211.127
211 '28
211.129
211 '30
211 '31
211.132
211.133
211.134
211.135
211.136
211.137
211.138
211.139
211.140
211 '41
211.142
211 '43
211.144
211.145
211.146
211.147
211.148
211.149
211 '50
211.151
211.152
211.153
211.154
211.155
211.156
211.157
211.158
211.159
211.160
211 '61
211.162
211.163
211.164
211.165
211.166
211.167
211.168
211.169
211.170
211.171

1
2
2
1
1
1
2
1
1
1
1
1
1
2
1
1
1
1
2
1
1
1
3
1
1
1
1
2
1
2
2
2
1
1
1
1
1
1
2
2
2
1
1
2
1
4

21
20,30

44
23
21
21
21
21
21
21
23
20
21

20,30
20
20
20
33
33
20
23
20
23
20
21
20
21
20
20
20
20
20
20
23
20
20
20
20

"21
20
20
20
27
20
20

21, 52

LEP.APPD-17



WNP-2 AMENDMENT NO. 52
August 1997

LIST OF EFFECTIVE PAGES

APPENDIX D

UESTIONS
NRC
NO.

QUESTIONS
OF PAGES AMENDMENT

211.172
211.173
211.174
211.175
211 '76
211.177
211.178
211.179
211.180
211.181
211.182
211.183
211.184
211.185
211.186
211.187
211.188
211.189
211.190
211.191
211.192
211.193
211.194
211.195
211.196
211.197
211.198
211.199
211.200
211.201
211.202
211.203
211.204
211.205
211.206
211.207
211.208
211.209
211.210
211.211
211.212
211.213
212.001
212.002
212.003
212 '04

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
2
1
1
1
1
1
2
1
1
2
2
1
1
2
1
1
2

11
2
1
1
1
1
1
2
1
1
4
1

20
21
32
31
20
20
20
20
21
20
21
20
20
21
20
20
20
21
20
20
20
20
20
20
21
23
30
33
20
21
21
21
21
20

21,52
20,21

21
30
20
21
49
21

3
3

27
3

LEP.APPD-18



WNP-2 AMENDMENT NO. 52
August 1997

LIST OF EFFECTIVE PAGES

APPENDIX D

UESTIONS
NRC
NO.

QUESTIONS
OF PAGES AMENDMENT

221.001
221.002
221o003
221.004
221.005
221.006
221.007
221.008
221.009
221.010
221.011
221.012
221.013
222.001
222.002
222.003
222.004
231.001
231 '02
231.003
231.004
231.005
231.006
232.001
232.002
232.003
232.004
232.005
271.001
271.002
271.003
271.004
271.005
271.006
271.007
271.008
271.009
271.010
271.011
271 '12
271 '13
271.014
271.015
271.016
272.001
272.002

7I 32
7
7

32
32

7
32
32

7I 32
7/32

7
7

32
8

8,25
8
8

32
3

32
20,32
20,32

29
3

32
29
29
30
35
35
21
33
33
21
29
29
29
32
29
33
29
29
52
52
30
30

LEP.APPD-19



WNP-2 AMENDMENT NO. 52
August 1997

LIST OF EFFECTIVE PAGES

APPENDIX

UESTIONS
NRC
NO.

QUESTIONS
OF PAGES AMENDMENT

281.001
281.002
281.003
281.004
281.005
281.006
281.007
281.008
281 '09
281.010
281.011
281.012
281.013
281.014
311.001
312.001
312 '02
312.003
312.004
312.005
312.006
312.007
312.009
312 '10
312 '11
312.012
312.013
312.014
312.015
312.016
312 '17
312 '18
312.019
321.001
321.002
321.003
321.004
321.005
331.001
331.002
331.003
331.004
331.005
331.006
331.007
331.008

21,50
21
30
21
21
50
21
21

21,34
50
35
21
21
21
23

1
1
1
1
1
1
1
8
1
1
1

49
1
8
5

51
11

5
14

1
13
21

5i20i49
13
13

1
1
1
1
1
1

LEP.APPD-20



WNP-2 AMENDMENT NO. 52
August 1997

LIST OF EFFECTIVE PAGES

APPENDIX D

UESTIONS
NRC QUESTIONS
NO. OF PAGES AMENDMENT

331.009
331.010
331.011
331.012
331.013
331. 014
331.015
331 016
331 '17
331 '18
331 '19
331 '20
331.021
331.022
331.023
331.024
331. 025
331. 026
331. 027
331.028
331.029
360.001
360.002
360 '03
360.004
360.005
360.006
360.007
360.008
360.009
360.010
360 '11
360.012
360.013
360.014
360.015
360.016
360.017
360 '18
360.019
360 '20
360.021
360.022
361.001
361.002
361.003

1
1
1
1
1
1
2
1

'1
1
1
1
1
1
1
1
2
2
1
2
1
1
1
1
3
6
2
3

7
3
2
2
3

15
7
6

21
5
6

13
1
4
1
2
1

5,47

32
5

13
5
5

48
20
20
20
49
20

0
0
0

10,29
10,29

21
21
21
21
21
21
21
21
23
23
23
23
23
23
23
23
23
21
21
21

LEP.APPD-21



WNP-2 AMENDMENT NO. 52
August 1997

LIST OF EFFECTIVE PAGES

APPENDIX

UESTIONS
NRC
NO.

QUESTIONS
OF PAGES AMENDMENT

361.004
361.005
361.006
361.007
361.008
361.009
361.010
361.011
361.012
361.013
361.014
361.015
361.016
361.017
361.018
361.019
361.020
361.021
361.022
361.023
361.024
361.025
362.001
362.002
362.003
362.004
362.005
362.006
362.007
362.008
362.009
362.010
362.011
362 '12
362.013
362.014
371.001
371.002
371.003
371.004
371 '05
371.006
371.008
371.009
371.010
371. 011

28
6
2
2
2
3
4
2
1
2
1
8

33
88

8
44

5
24

1
12

5
3
1
2
1
2
1
1
1
1
2
5
6
2
1
4
1
1
1
1
1
1
1
1
1
1

21
21

21, 29
21
21
21
21
21
21
21
21

0,23
27

23I27
23
23
27
27
27
27
27
27

3
3
3
3
5
5
5
5
5

48
48
21
21
21
23

1
1
1
1
5

23
5
5
5

LEP.APPD-22



WNP-2 AMENDMENT NO. 52
August 1997

LIST OF EFFECTIVE PAGES

APPENDIX D

UESTIONS

371. 012
371. 013
371. 014
371.015
371.016
371.017
371.018
371.019
371.020
371.03E
371.04E
371.05E
371.06E
371.07E
372.001
372.002
372.003
372.004
372.005
372.006
372.007
372.008
372.009
372.010-
372.011
372.012
372.013
372.014
372.015
372.016
372.017
421.001
421 '02
421.003
421. 004
421.005
421.006
421.007
421.008
421.009
421.010
421.011
421.012
421.013
421.014
421.015

NRC
NO.

QUESTIONS
OF PAGES

1
1
1
5
5
2
4
2
1
2
1
1
1
1
1
1
1
1
1
1
1

14
1
1
1
1
1
4
5
3
1
1
1
1
2
1
1
1
1
1
1
1
1
1
1
1

AMENDMENT

5
5
5

23
23/27

23
23,34

23
23
20
20
20
20
20

5,29

5,43
46
43

5
20
20
20
20
20
20
20
21
20
20
20
20
20
27
20

LEP-APPD-23



WNP-2 AMENDMENT NO- 52
August 1997

LIST OF EFFECTIVE PAGES

APPENDIX D

UESTIONS

421.016
421.017
4'21.018
421.019
421.020
421.021
421.022
421.023
421.024
421.025
421.026
421 '27
421 '28
421.029
421.030
421.031
421.032
421-033
421.034
421 '35
421.036
421.037
421.038
421.039
421.040
421.041
421.042
421.043
422.001
422.002
422.003
422.004
422.005
422.006
422.007
422.008
422.009
423.001
423.002
423 '03
423.004
423.005
423.006
423.007
423.008
423.009

NRC
NO.

QUESTIONS
OF PAGES

1
1
1
1
2
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
2
1

17
2
1
1
3
1
3
2
2
1
1
1
1
1
1
2
1
1
1

AMENDMENT

30
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
20
21
29

20,25,30,31
43
26
26
51

7
51
52

7
7
1
1
1
0
'1
1
1
1
1

LEP.APPD-24



WNP-2 AMENDMENT NO. 52
August 1997

LIST OF EFFECTIVE PAGES

APPENDIX D

UESTIONS
NRC
NO.

QUESTIONS
OF PAGES AMENDMENT

423.010
423.011
423.012
423.013
423.014
423.015
423.016
423.017
423.018
423.019
423.020
423.021
423.022
423.023
423.024
423.025
423.026
423.027
423.028
423.029
423.030
423.031
423.032
423.033
423.034
423.035
423.036
423.037
423.038
423.039
423.040
423.041
423.042
432.001
432.002
432 003
432.004
432.005
432.006
432.007
432.008
432.009
432.010
432.011
432.012
432.013

1
4
1
1
1
1
2
1
1
7
4
3
1

12
1
1
1
1
1
1

22
1
1
1
1
1
1
1
1
1
1
9
4
7
2
2
3
1
1
1
1
1
1
2
1
2

1
7
7
7
7

29
7

29
7

7,46,52
7,34,52

34
7

7, 12,26
7
7
7
7
7
7

20 i 26 i 27 i 52
20
20
26
20
20
20
20
20
26
20

26,31
26

5,49
5
5
5
5
5
5
5
5
5
5
5

5,43

LEP.APPD-25



WNP-2 AMENDMENT NO. 52
August 1997

LIST OF EFFECTIVE PAGES

APPENDIX

UESTIONS
NRC
NO.

QUESTIONS
OF PAGES AMENDMENT

432. 014
432.015
432.016
432.017
432.018
432.019
432.020
432.021
432.022
432.023
432.024
432.025
441.001
441.002
441.003
441 '04
441.005
600.001
600.002
600.003
600.004
600.005
600.006
600.007
600.008
600.009

5
5
5

21
21
21
21
21
21
21
21
21
43

7
29

7
7

23
23
23
23
23
23
23
23
23

LEP.APPD-26



WNP-2 AMENDMENT NO. 52
August, 1997

LIST OF EFFECTIVE PAGES

APPENDIX E

TEXT PAGES

Title Page
E.1.1
E.2-1
E 3-1
E.3-2
E.3-3
E.3-4
E.3-5
E.3-5a
E.3-6
E.3-7
E.3-8
E.3-9
E.3-10
E.7-1
E.7-2
E.7-3
E.7-4
E.7-5
E.8-1
E.8-2
E.9-1
E.9-2
E.9-3
E.9-3a
E.10-1
E.11-1
E.12-1
E.12-2
E.12-3

AMENDMENT

42
7

48
8
0

12
12
12
3
0
0
0
3
5

13
13
13
13
13
0
0
8
5

45
8
5

20
12
16
45

LEP.APPE-1



WNP-2 AMENDMENT NO. 52
August 1997

LIST OF EFFECTIVE PAGES

APPENDIX F

TEXT PAGES

Title Page (Vol. 20)

F-i
F-iiF-iii
F-iv
F-v
F-vi
F-vii
F-viii
F-ix
F-x

AMENDMENT

37

51
51
51
51
52
52
52
51
51
51

F. 1-1
F. 1-2
F. 1-3
F.1-3a

45
49
50
50

F.2-1
F.2-2
F.2-2a
F.2-3
F.2-4
F.2-5
F.2-6
F.2-7
F.2-8
F.2-9
F.2-10
F.2-11
F.2-12
F.2-13
F.2-14
F.2-15
F.2-16
F.2-17
F.2-18
F.2-19
F.2-20
F.2-21
F.2-22
F.2-23
F.2-24
F.2-25
F.2-26
F.2-27
F.2-28
F.2-29

45
51
51
45
45
52
51
52
45
51
45
52
51
51
52
45
51
51
51
45
45
51
45
45
45
51
51
45
45
45

LEP.APPF-1



WNP-2 AMENDMENT NO. 52
August 1997

LIST OF EFFECTIVE PAGES

TEXT PAGES

F.2-30
F.2-31
F.2-32
F.2-33
F.2-34
F.2-35
F.2-36
F.2-37
F.2-38
F.2-39
F.2-40
F.2-41
F.2-42
F.2-43
F.2-44

APPENDIX F

AMENDMENT

51
45
45
45
45
45
45
45
45
45
45
45
45
51
51

F.3-1
F.3-2
F.3-3
F.3-4
F.3-5
F.3-6
F.3-7
F.3-8
F.3-9
F.3-10
F ~ 3-11
F.3-12
F.3-13
F.3-14
F.3-15
F.3-16
F.3-17
F.3-18
F.3-19
F.3-20
F.3-21
F.3-22
F.3-23
F.3-24
F'. 3-25
F.3-26
F.3-27
F.3-28
F.3-29
F.3-30
F.3-31
F.3-32

45
52
45
45
45
45
45
45
45
52
45
45
45
45
45
45
45
52
45
51
45
51
45
51
52
45
45
45
45
51
45
45

LEP.APPF-2



WNP-2 AMENDMENT NO. 52
August 1997

LIST OF EFFECTIVE PAGES

APPENDIX F

TEXT PAGES

F.3-33
F.3-34
F.3-35
F.3-36
F.3-37
F.3-38
F.3-39
F.3-40
F.3-41
F.3-42
F.3-43
F.3-44
F.3-45
F.3-46
F.3-47
F ~ 3-48
F.3-49
F.3-50
F.3-51
F.3-52
F.3-53
F.3-54
F.3-55
F.3-56
F.3-57
F.3-58
F.3-59
F.3-60
F.3-61
F.3-62
F.3-63
F.3-64
F.3-65
F.3-66
F.3-67
F.3-68
F.3-69
F.3-70
F.3-71
F.3-72
F.3-73
F.3-74
F.3-75
F.3-76
F.3-77
F.3-78
F.3-79
F.3-80

AMENDMENT

52
45
45
45
45
45
45
45
45
52
45
51
45
45
45
45
45
45
45
45
45
45
45
45
45
50
45
45
45
45
45
45
45
45
45
45
45
,51
52
52
45
45
45
45
45
45
45
45

LEP.APPF-3



WNP-2 AMENDMENT NO. 52
August 1997

LIST OF EFFECTIVE PAGES

APPENDIX F

TEXT PAGES AMENDMENT

F.3-81
F.3-82

45
45

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

50
51
45
45
45
45
51
51
51
51
51
50
50
50
50
45
45
51
51
51
51
51
51
51
50
50
51
51
45
51
51
51
51
51
45
45
51
51
52
45
51
50
50
50
51

LEP.APPF-4



WNP-2 AMENDMENT NO. 52
August 1997

LIST OF EFFECTIVE PAGES

APPENDIX F

TEXT PAGES AMENDMENT

F. 4-42
F. 4-43
F.4-44
F.4-45
F.4-46
F.4-47
F.4-48
F.4-49
F.4-50
F.4-51
F.4-52
F.4-53
F.4-54
F.4-55
F.4-56
F.4-57
F.4-58
F.4-59
F.4-60
F.4-61
F.4-62
F.4-63
F.4-64
F.4-65
F ~ 4-66
F.4-67
F.4-68
F.4-69
F.4-70
F.4-71
F.4-72
F.4-73
F.4-74
F.4-75
F.4-76
F.4-76a
F.4-77
F.4-78
F.4-79
F.4-80
F.4-81
F.4-82
F.4-83
F.4-84
F.4-85
F.4-86
F.4-87
F.4-88

52
51
50
51
52
52
45
49
45
49
49
49
49
49
45
49
45
49
45
49
45
49
45
49
45
49
45
52
51
49
49
49
49
50
50
52
49
50
49
50
51
51
51
45
50
49
50
49

LEP.APPF-5



WNP-2 AMENDMENT NO. 52
August 1997

LIST OF EFFECTIVE PAGES

APPENDIX F

TEXT PAGES AMENDMENT

F.4-89
F.4-90
F.4-91
F.4-92
F.4-93
F.4-94
F.4-95
F.4-96
F.4-97
F.4-98
F.4-99
F.4-100
F.4-101
F.4-102
F.4-103
F.4-104
F.4-105
F.4-106
F.4-107
F.4-108
F.4-109
F.4-110
F.4-111
F.4-112
F.4-113
F.4-114
F.4-115
F.4-116
F.4-117
F.4-118
F.4-119
F.4-120
F.4-121
F.4-122
F.4-123
F.4-124
F.4-125
F.4-126
F.4-127
F.4-128
F.4-129
F.4-130
F.4-131
F.4-132
F.4-133
F.4-134
F.4-135
F.4-136

50
49
50
49
50
49
50
49
50
49
50

~ 49
50
51
51
49
50
51
51
49
50
50
50
50
50
49
50
50
50
45
49
49
49
45
50
49
45
50
49
50
49
50
49
50
49
50
49
50

LEP.APPF-6



WNP-2 AMENDMENT NO. 52
August 1997

LIST OF EFFECTIVE PAGES

APPENDIX F

TEXT PAGES AMENDMENT

F.4-137
F.4-138
F.4-139
F.4-140
F.4-141
F.4-142
F.4-143
F.4-144
F.4-145
F.4-146
F.4-147
F.4-148
F.4-149
F.4-150
F.4-151
F.4-152
F.4-153
F.4-154
F.4-155
F.4-156
F.4-157
F.4-158
F.4-159
F.4-160
F.4-161
F.4-162
F.4-163
F.4-164
F.4-165
F.4-166
F.4-167
F.4-168
F.4-169
F.4-170
F.4-171
F.4-172
F.4-173
F.4-174
F.4-175
F.4-176
F.4-177
F.4-178
F.4-179
F.4-180
F.4-181
F.4-182
F.4-183
F.4-184

LEP.APPF-7

49
50
49
50
49
51
51
50
49
50
49
50
49
45
50
49'0
49
50
49
50
49
50
49
50
49
50
49
50
49
50
49
50
45
45
45
49
49
45
50
49
50
49
50
49
50
49
50



WNP-2 AMENDMENT NO. 52
August 1997

LIST OF EFFECTIVE PAGES

TEXT PAGES

APPENDIX F

AMENDMENT

F.4-185
F.4-186

F. 5-1
F. 5-2
F.5-3
F.5-4
F.5-5
F.5-6
F.5-7
F.5-8
F.5-9
F.5-10
F.5-11
F.5-12
F.5-13
F.5-14
F.5-14a
F.5-15
F.5-16
F.5-17
F.5-18
F.5-19
F.5-20
F.5-21

F.6-1

F. 7-1
F. 7-2
F.7-3
F.7-4
F.7-5
F.7-6

FIGURES

F. 6-,1
F. 6-2
F. 6-3
F. 6-4
F. 6-5
F.6-6
F.6-7
F.6-8
F.6-9
F.6-10
F.6-11

52
52

45
52
52
51
51
51
45
52
52
51
51
51
45
52
52
51
52
51
45
45
45
51

51

45
51
50
50
52
51

AMENDMENT

51
51
51
51
51
51
51
51
51
51
51

LEP.APPF-8



WNP-2 AMENDMENT NO. 52
August 1997

LIST OF EFFECTIVE PAGES

TEXT PAGES

Title Page

APPENDIX G
(DAR)

AMENDMENT

3.

3.i
3.3.i
3.V
V
V3.
Vli
V13.1
1X
X
Xi
X3.i
X3.3. 1
XiV
XV
Xvi
XVl1
XV13.3.
X3.X
XX
XX3.
XXii

28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28

1. 1-1
1 ~ 1-2
1 ~ 1 3

2 '-1
2.1-1a
2.1-2
2 ~ 1 3

28
28
28

33
33
28
28

2 '-1
2 ~ 2 2
2 ~ 2 3

28
48
28

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

28
28
28
28
48
48
48
51
48

LEP.APPG-1



WNP-2 AMENDMENT NO. 52
August 1997

LIST OF EFFECTIVE PAGES

APPENDIX G
(DAR)

TEXT PAGES AMENDMENT

3 ~ 2 1
3 ~ 2 1cl
3 ~ 2 2
3 ~ 2 3
3 ~ 2 3cL
3. 2-4
3.2-5
3.2-6
3 ~ 2 7
3. 2-8
3. 2-9
3.2-10
3.2-11
3 '-12
3 '-13
3.2-14
3 '-15
3.2-16
3 % 2 1 7
3.2-18
3.2-19
3.2-20
3 ~ 2 2 1
3 ~ 2 22
3 ~ 2 23
3.2-24
3.2-25
3.2-26
3 ~ 2 27
3.2-28
3.2-29
3.2-30
3 ~ 2 3 1
3 ~ 2 32
3 ~ 2 3 3
3.2-34

33
33
33
33
33
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
33
28
28
28

3 ~ 3-1
3 ~ 3 2

28
36

3.4-1
3.4-2

28
28

3.5-1
3.5-2
3.5-3

28
28
28

LEP.APPG-2



WNP-2 AMENDMENT NO. 52
August, 1997

LIST OF EFFECTIVE PAGES

TEXT PAGES

APPENDIX G

(DAR)

AMENDMENT

3.5-4
3.5-5
3.5-6
3.5-7
3.5-8
3.5-9
3.5-10
3.5-11
3.5-12
3.5-13
3.5-14
3.5-15

28
28
28
28
28
28
28
28
28
28
36
28

4.1-1
4.1-2
4.1-3
4.1-4
4.1-5
4.1-6
4.1-7
4.1-8
4.1-9
4.1-10
4 '-11
4 '-12
4.1-13
4.1-14
4.1-15
4.1-16
4.1-17
F 1-18
4.1-19
4.1-20
4.1-21
4.1-22
4.1-23
4.1-24
4 '-25
4.1-26
4.1-27
4 '-28
4.2-1
4.2-1a
4.2-2
4 '-3
4 '-4

28
28
28
36
36
28
28
28
28
28
28
28
36
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28

33
33
28
28
28

LEP.APPG-3



WNP-2 AMENDMENT NO. 52
August 1997

LIST OF EFFECTIVE PAGES

TEXT PAGES

APPENDIX G

(DAR)

AMENDMENT

4. 2-5
4. 2-6
4.2-7
4.2-8
4.2-9
4.2-10
4.2-11
4.2-12
4.2-13
4.2-14
4.2-15
4.2-16
4 '-17
4 '-18
4 '-19
4-2-20
4 '-21
4 '-22
4.2-23
4.2-24
4.2-25
4.2-26
4.2-27
4 '-28
4 '-29
4.2-30
4.2-31
4.2-32
4.2-33
4.2-34
4 '-35
4.2-36
4.2-37

4.3-1
4.3-2
4 3-3
4.3-4
4.3-5
4 '-6
4.3-7

28
28
28
28
28
28
48
28
48
48
48
48
48
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
48
28
28
28
28

28
28
28
28
28
33
28

5. 1-1
'5. 1-2
5. 1-3
5.1-4
5.1-5

28
28
28
28
28

LEP.APPG-4



HNP-2 AMENDMENT NO. 52
August 1997

LIST OF EFFECTIVE PAGES

TEXT PAGES

APPENDIX G

(DAR)

AMENDMENT

5. 2-1
5 ~ 2-2
5. 2-3

28
28
28

FIGURES AMENDMENT

2 ~ 1-3
2. 1-4
2.1-5
2.1-6
2 ~ 1 7
2. 1-8
2. 1-9

28
28
28
28
28
28
28

3 ~ 1 1
3 ~ 1 2
3 ~ 1 3
3. 1-4
3. 1-5
3. 1-6
3 ~ 1 7
3.1-8
3.1-9
3.1-10
3.1-11a
3.1-11b

28
28
28
28
28
28
28
48
28
28
28
28

3 ~ 2 1
3 ~ 2 2
3 ~ 2 3
3. 2-4
3.2-5
3.2-6
3 ~ 2 7
3. 2-8
3. 2-9
3.2-10
3.2-11
3 ~ 2 12
3 ~ 2 1 3
3.2-14
3.2-15
3.2-16
3 ~ 2 17
3.2-18
3.2-19
3.2-20

28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28

LEP.APPG-5



WNP-2 AMENDMENT NO. 52
August 1997

LIST OF EFFECTIVE PAGES

FIGURES

APPENDIX G

(DAR)

AMENDMENT

3 ~ 2 2 1
3 ~ 2 22
3 ~ 2 23
3.2-24
3 '-25
3.2-26
3 ~ 2 27
3.2-28

4.1-1
4.1-2
4.1-3
4.1-4
4. 1-5
4. 1-6
4. 1-7
4 ~ 1-8
4. 1-9
4.1-10

28
28
28
28
28
28
28
28

28
28
28
28
28
28
28
28
28
28

4.2-1
4.2-2
4.2-3
4.2-4
4.2-5
4.2-6
4.2-7
4.2-8

28
28
28
28
28
28
28
28

4.3-1

5.1-1a
5.1-1b
5 '-2
5.1-3a
5.1-3b
5.1-4a
5.1-4b
5.1-5a
5.1-5b
5.1-6a
5.1-6b
5.1-7a
5.1-7b
5.1-8a
5.1-8b
5.1-9a

28

28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28

LEP.APPG-6



NNP-2 AMENDMENT NO. 52
August 1997

LIST OF EFFECTIVE PAGES

APPENDIX G

(DAR)

FIGURES

5.1-9b
5.1-10a
5.1-10b
5.1-11a
5.1-11b
5.1-12a
F 1-12b
5.1-13a
5.1-13b
5.1-14a
5.1-14b
5.1-15a
5.1-15b
5.1-16a
5.1-16b
5.1-17a
5.1-17b
5.1-18a
5.1-18b
5.1-19a
5.1-19b
5.1-20a
5 ~ 1-2 0K)
5. 1-2 la
5. 1-21b
5. 1-22a
5. 1-22b
5.1-23a
5.1-23b
5.1-24a
5.1-24b
5.1-25a
5.1-25b
5.1-26a
5.1-26b
5.2-1
5.2-2
5.2-3
5.2-4
5.2-5
5.2-6
5 '-7
5.2-8
5.2-9
5.2-10

AMENDMENT

28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28

LEP.APPG-7



WNP-2 AMENDMENT NO. 52
August. 1997

LIST OF EFFECTIVE PAGES

TEXT PAGES

APPENDIX G

(DAR)

AMENDMENT

Appendix A

Appendix B
B-1
B-2
B-3
B-4
B-5
B-6
B-7
B-8
B-9
B-10
B-11
B-12
B-13
B-14
B-15
B-16
B-17

28

28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28

FIGURES AMENDMENT

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

28
28
28
28
28
28
28
28.
28

TEXT PAGES AMENDMENT

Appendix C
C-0
C-1
C-2
C-3

Appendix D
D-1
D-2
D-3
D-4
D-5

28
28
28
28
28

28
28
28
28
28
28

LEP.APPG-8



HNP-2 AMENDMENT NO. 52
August 1997

LIST OF EFFECTIVE PAGES

TEXT PAGES

APPENDIX G

(DAR)

AMENDMENT

D-6
D-7
D-8
D-9
D-10
D-11
D-12
D-13
D-13a
D-14
D-15
D-16

28
28
28
28
28
28
28
28
28
28
28
28

FIGURES AMENDMENT

D-1
D-2
D-3
D-4
D-5
D-6
D-7
D-8
D-9
D-10
D-11

Appendix E
E-1
E-2
E-3
E-4

Appendix F
F-1
F-2

Appendix G

Appendix H
H-1
H-2
H-3
H-4
H-5
H-6

28
28
28
28
28
28
28
28
28
28
28

28
28
36
28
28

28
28
28

NOT USED

28
28
28
28
28
28
28

LEP.APPG-9



WNP-2 AMENDMENT NO. 52
August 1997

LIST OF EFFECTIVE PAGES

TEXT PAGES

APPENDIX G
(DAR)

AMENDMENT

H-7
H-8
H-9
H-10

Appendix'I
I-1
I-2
I-3
I-4
I-5
I-6

28
28
28
28

28
28
28
48
28
48
48

FIGURES AMENDMENT

I-1 28

LEP.APPG-10



WNP-2 AMENDMENT NO. 52
August 1997

LIST OF EFFECTIVE PAGES

APPENDIX H

TEXT PAGES AMENDMENT

H.O-i
H.O-ii
H.O-iii
H.O-iii(a)
H.O-iv
H.O-v
H.O-vi
H.O-vii
H.O-viia
H.O-viii
H.O-ix
H.o-x
H.O-xi
H.O-xii
H.O-xiii

52
52
52
52
52
52
52
52
52
52
52

4
52
52
52

H. 1.
H. 1.
H. 1.
H. 1.
H. 1.
H. 1.

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

52
52
52
52
52
52

H.2.
H.2.
H.2.
H.2.
H.2.
H.2.
H.2.
H.2.
H.2.
H.2 ~

H.2.

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

4
52
52
52
52
52
52
52
52
52
52

H.2.2-1
H.2.2-2
H.2.2-3
H.2.2-4
H.2.3-1
H.2.3-2
H.2.3-3
H.2.3-3a
H.2.3-4
H.2.3-5
H.2.3-5a
H.2.3-6
H.2.3-6a

36
52
52
52
52
52
52
52
52
52
52
52
52

LEP.APPH-1



WNP-2 AMENDMENT NO. 52
August 1997

LIST OF EFFECTIVE PAGES

APPENDIX H

TEXT PAGES

H.2.3-7
H.2 '-8
H.2.4-1
H.2.4-2
H.2 '-3
H.2.5-1
H.2 '-2
H.2.5-3
H.2.5-4
H.2.5-5
H.2.5-6
H.2.5-7
H.2.5-8
H.2 '-9

AMENDMENT

4
52
52
52
52
52
52
52
52
52
52
52
52

4

H.3.0-1
H.3.1-1
H.3.1-2
H.3 '-3
H.3 '-1
H.3.2-2
H.3 '-3
H.3.2-4
H.3.3-1
H.3.3-2
H.3.3-2a
H.3.3-3
H.3.3-4
H.3.3-5
H.3.3-6
H.3.3-7
H.3.3-8
H.3.3-9
H.3.3-10
H.3.3-11
H.3.3-12
H.9.3-12a
H.3.3-13
H.3.3-14
H.3.3-15

H.4.0-1
H.4."1-1
H.4.1-2
H.4 '-3
H.4.1-4
H.4.1-5
H.4.1-6

4
52

4
52
52
52
52
52
36
36
52
52
52
52
52
52
52
52
52
52
52
52
52
52
52

4
4
4
4
4
4

52

LEP.APPH-2



WNP-2 AMENDMENT NO. 52
August 1997

LIST OF EFFECTIVE PAGES

APPENDIX H

TEXT PAGES AMENDMENT

H.4.1-7
H.4 '-8
H.4.2-1
H.4.3-1
H.4 '-1a
H.4.3-2
H.4.3-3

52
52
36
36
12

4
52

H.5.1-1
H.5.1-2
H.5.1-3
H.5.1-4
H.5.1-5
H.5.1-6
H.5.1-7
H.5.1-8
H.5.1-9
H.5.2-1
H.5.2-2
H.5.2-3
H.5.2-4
H.5.2-4a
H.5 '-5
H.5.2-6
H.5.2-6a
H.5 '-7
H.5.2-8
H.5.2-9
H.5 '-10
H.5.2-11
H.5 '-12

4
52

4
44

4
4
4
4
4

52
52
52
52
52
52
52
52
52
52
52
52

4
52

H.6.1-1
H.6.1-2
H.6.1-3
H.6.1-4
H.6.2-1
H.6.2-2
H.6.2-3
H.6.2-4
H.6.3-1
H.6.3-2
H.6.3-3
H.6.3-4
H.6.4-1
H.6 '-2
H.6.4-3
H.6.4-4

52
52
52
52
52
52
52
52
52
52
52
52
52
52
52
52

LEP.APPH-3



WNP-2 AMENDMENT NO. 52
August 1997

LIST OF EFFECTIVE PAGES

APPENDIX H

TEXT PAGES

H.6.5-1
H.6.5-2
H.6.5-3
H.6.5-4
H.6.6-1
H.6.6-2
H.6.6-3
H.6.6-4
H.6.6-5

AMENDMENT

52
52
52
52
52
52
52
52
52

H.7.0-1

H.A.O-i
Title Page
H.B.O-i
H.B.O-ii
H B 1-1
H.B.1-2
H.B.1-3
H.B.2-1
H.B.2-2
H.B.2-3
H.B.2-4
H.B.2-5
H.B.2-6
H.B.2-7
H.B.2-8
H.B.2-9
HE BE 2-10
H.B.2-11
H.B.2-12
H.B.2-13
H.B.2-14
H.B.2-15
H.B.2-16
H.B.2-17
H.B.2-18
H.B.2-19
H.B.2-20
H.B.2-21
H.B.2-22
H.B.2-23
H.B.2-24
H.B.2-25
H.B.'3-1
H.B.3-2
H.B.3-3
H.B.4-1

52

52
4

52
52

4
4
4

52
52
52
52
52
52

4
4

4
4
4
4
4
4

36
4
4
4
4
4
4
4
4
4
4
4
4

LEP.APPH-4



WNP-2 AMENDMENT NO. 52
August 1997

LIST OF EFFECTIVE PAGES

TEXT PAGES

APPENDIX H

AMENDMENT

H.BE 4-2
H.B.4-3
H.B.4-4
H.B.4-5
H.B.5-1
H.B.5-2
H.B.5-3
H.B.5-4
H.B.5-4a
H.B.5-5
H.B.5-6
H.B.5-7
H.B.5-8
H.B.6-1
H.B.6-2
H.B.6-3
H.B.6-4
H.B.6-5
H.B.6-6

'.B.6-7

H.B.6-8
H.B.6-9
H.B.6-10
H.B.6-11
H.B.6-12

36
4
4
4

52
52
52
52
52
52
52
52
52
52
52
52
52
52
52
52
52

4

4

FIGURES AMENDMENT

H. 1.2-1 52

H. 2. 1-1
H.2.1-2
H.2.1-3
H.2.1-4
H.2.1-5
H.2.1-6
H.2 '-7
H.2 '-8
H.2.1-9
H.2.1-10
H.2 '-1
H.2.3-2
H. 2. 4-1
H.2.4-2
H.2 '-2
H.2.4-3
H.2.5-1
H.2.5-2

1 of 2
2,of 2

52
52

4
4

52
4

52
52
52
52
52
52
52
52
52
52
52
52

LEP.APPH-5



WNP-2 AMENDMENT NO ~ 52
August 1997

.LIST OF EFFECTIVE PAGES

APPENDIX H

FIGURES AMENDMENT

H.2.5-3

H.3.1-1
H. 3. 3-.1
H.3.3-2
H.3.3-3
H.3.3-4
H.3.3-5,

H.4 '-1
H.4.1-2

H.5.1-1
H.5.1-2
H.F 1-3
H.5.2-1
H.5.2-2
H.5 '-3
H.5.2-4

52

52
52
52
52
52
52

52
4

44
52
52
52
52

H.6.1-1
H.6.2-1
H.6.3-1
H.6.4-1
H.6.4-2
H.6 '-1
H.6.5-2
H.6.6-1

52
52
52
52
52
52
52
52

H.A-la
H.A-lb
H.A-1c
H.A-ld
H.A-1e
H.A-lf
H.A-lg
H. A-121

H.B.2-1

52
52
52
52
52
52
52
52

52

LEP.APPH-6



WNP-2 AMENDMENT NO. 52
August 1997

LIST OF EFFECTIVE PAGES

APPENDIX I
TEXT PAGES

I-iI-iiI-lliI-iv
I-v

AMENDMENT

52
23
23
52
23

I. 1-1
I.1-2I'-3

23
23
23

I.2-1
I.2-2
I ~ 2 3
I.2-4
I.2-5
I.2-6
I.2-7
I ~ 3 1I ~ 3 2I.3-3
I.3-4
I.3-5
I.3-6
I.3-7
I.3-8
I.3-9
I.3-10I'-11

23
23
23
23
52
52
52

23
23
23
23
23
23
23
32
23
29
29

I'-1I'-2
I.4-3
I.4-4
I.4-5I'-6
I.4-7
I.4-8
I.4-9

32
23
23
23
23
23
23
23
23

I.5-1
I.5-2
I.5-3
I.5-4
I.5-5
I.5-6
I.5-7

23
23
23
23
23
32
32

LEP.APPI-1



WNP-2 AMENDMENT NO. 52
August 1997

LIST OF EFFECTIVE PAGES

APPENDIX I
TEXT PAGES AMENDMENT

I.6-1
I.6-2
I.6-3
I.

6-4'.6-5

I.6-6I'-7
I.6-8
I.6-9
I.6-10I'-11I'-12
I.6-13
I.6-14
I.6-15
I.6-16I'-17
I.6-18
Z.6-19
I.6-20I'-21
I.6-22
I.6-23
I.6-24I'-25
I.6-26
I.6-27

23
23
23
23
23
23
23
33
23
23
30
30
23
23
23
23
23
23'3

23
23
23
23
23
23
30
23

I.7-1
I.7-2I ~ 7 3
Z.7-4
I.7-5
I.7-6
I ~ 7 7I.7-8
I.7-9

23
23
31
31
23
23
31
31
29

I'-1
I.8-2I'-3
I.8-4I'-5
I.8-6
I.8-7
I.8-8
I.8-'9

30
23
23
23
46
23
29
23
23

LEP.APPI-2



WNP-2 AMENDMENT NO. 52
August 1997

LIST OF EFFECTIVE PAGES

APPENDIX I
TEXT PAGES AMENDMENT

I.8-10
I.8-11
I.8-12
I.8-13I'-14
I.8-15I'-16I'-17
I.8-18
I.8-19
I.8-20
I.8-21
I.8-22
I.8-23
I.8-24
I.8-25
I.8-26
I.8-27 „I'-28
I.8-29I'-30
I.8-31
I.8-32
I.8-33
I.8-34
I.8-35
I.8-36
I.8-37
I.8-38
I.8-39
I.8-40
I.8-41

23
23
23
52
52
52
52
23
31
23
23
23
23
23
23
23
23
23
23
23
23
23
23
46
46
23
23
32
23
23
23
23

LEP.APPI-3
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WNP-2 AMENDMENT NO. 52
August 1997

LIST OF EFFECTIVE PAGES

APPENDIX J

TEXT PAGES

Title Page

AMENDMENT

27

Shielding Evaluation Report

TEXT PAGES

Joi
Jo 11J.iii
J+1V
Jov
Vi
J+vii
Je Vi11
J.iX
J ~ X
J.Xi
J.Xi(a)
J.Xii
Xii1
X1V
Je XV
XVi
J ~ XV11
XViii

AMENDMENT

0
0

51
35
35

0
51
35
35
51
51
48
38

0
0

51
0

48
0

1-1
1-2

2-1
2-2
2-3
2-4
2-5
Z. 2-6
Jo 2 7
2-8

3-1
J ~ 3 2
J. 3-3
J. 3-4
3-5
J.3-6
J % 3 7
J. 3-8
3-9

0
0
0
0
0

35
35

0

0
35
35
35

0
51
51
51
35

LEP.APPZ-1



WNP-2 AMENDMENT NO. 52
August 1997

LIST OF EFFECTIVE PAGES

APPENDIX J

TEXT PAGES

3-10
3-11

4-1
Z.4-2
J.4-3
Z.5-1
5-2
Z.5-3
J.5-4
5-5
J. 5-6,,
5-7
Z.5-8
Z.5-9
5-10
J.5-11
J.5-12
5-13
5-14
J.5-15
5-16

FIGURES

5.1
J. 5-2
J.5-3
J.5-4
TEXT PAGES

J. 6-1
J.6-2
Z.6-3
J.6-4
Z.6-5

'.6-6

J.6-7
Table J.6.2
Table J.6.3
Table J.6.4

AMENDMENT

35
35

0
50
48

35
0

51
51

0
35

0
35
35

0
49
35

0
0

35
0

AMENDMENT

0
51
51
51

AMENDMENT

51
51
52
52
52

(36 Pages)
(23 Pages)

50
0

51

50
50

LEP.APPJ-2.



WNP-2 AMENDMENT NO. 52
August 1997

LIST OF EFFECTIVE PAGES

APPENDIX J

FIGURES

6.1
6.1a
6.2a
6.3
6.3a
6.4
6.4a
6 '
6.5a
6.6
6.6a
6.7
6.7a
6.8
6.8a
6.9
6.10
6.11
6 '2
6.13
6.14
6.15
6.16
6.17
6.18
6.19
6.20
6.21
6.22
6.23
6.24
6.25
6.26
6.27
6.28
6.29

AMENDMENT

Deleted
Deleted
Deleted
Deleted
Deleted
Deleted
Deleted
Deleted
Deleted
Deleted
Deleted
Deleted
Deleted
Deleted
Deleted

0
0
0
0
0
0

35
0
0
0

35
0
0

48
0

40
0

35
38
48
48

PAGES AMENDMENT

7-1
Jo 7 2
J 0 7 3

Appendix A
A-1
A-2

0
48
39

LEP.APPJ-3



WNP-2 AMENDMENT NO. 52
August 1997

LIST OF EFFECTIVE PAGES

APPENDIX J

TEXT PAGES AMENDMENT

Appendix B
J.B-1
J.B-2
J.B-3
B-4
B-5
B-6
J.B-7
B-8
B-9
B-10
B-11
B-12
B-13
J.B-14
B-15
B-16
B-17
B-18
B-19
B-20
B-21
B-22
J.B-23
J.B-24
B-25

51
51
35
'

0
0

35
0
0
0
0
0
0

35
0
0
0
0
0
0
0
0

35
51

0

FIGURES AMENDMENT

B-1
B-2
B-3
B-4
B-5
B-6
B-7
B-8
B-9
B-10
B-11
B-12
B-13
B-14
B-15
B-16
B-17
B-18

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

LEP.APPJ-4



WNP-2 AMENDMENT NO. 52
August 1997

LIST. OF EFFECTIVE PAGES

APPENDIX J

TEXT PAGES

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

AMENDMENT

0
35
35

0
0
0

51
0

35
35

0
0
0
0
0
0
0

35
0
0

FIGURES AMENDMENT

C-1
J.C-2
C-3
C-4
C-5
C-6
C-7
C-8
C-9
C-10
C-11
C-12
C-13
C-14
C-15

0
35

0
0
0
0
0
0
0
0
0
0
0
0
0

TEXT PAGES AMENDMENT

J.D-1
D-2
D-3
J.D-4
J.D-5
D-6

0
0
0

35
35

0

LEP.APPJ-5



WNP-2 AMENDMENT NO. 52
August. 1997

LIST OF EFFECTIVE PAGES

APPENDIX'

TEXT PAGES AMENDMENT

D-7
D-8
J.D-9
J.D-10
J.D-11
J.D-12

0
0

35
35
35
51

FIGURES AMENDMENT

D-1
D-2
D-3

0
0
0

TEXT PAGES

J.E-1
J.E-2
J.E-3
E-4
J.E-5
J.E-6
J.E-7
J.E-8
J.E-9
J.E-10

AMENDMENT

35
52
35

0
35
35
35
35
35
35

FIGURES AMENDMENT

J.E-1
J.E-2
J.E-3
J.E-4
J.E-5
J.E-6
J.E-7
J.E-8
J.E-9

51
51
35
35
35
35
35
35
35

TEXT PAGES AMENDMENT

J. F-1
J. F-2
J. F-3
J. F-4
J. F-5
J. F-6
J. F-7

51
51
51

0
51
35
51

LEP.APPJ-6



WNP-2 AMENDMENT NO. 52
August 1997 .,

LIST OF EFFECTIVE PAGES

APPENDIX

J'EXT

PAGES AMENDMENT

J. F-8
J. F-9
J.F-10
F-11
F-12
J.F-13
F-14
F-15
J.F-16
J.F-17
F-18
J.F-19
J.F-20
J.F-21
F-22
J.F-23
J.F-24
J.F-25
F-26
F-27

FIGURES

F-1
F-2
F-3
F-4
F-5
F-6
F-7
F-8
F-9
J.F-10

(Table J.F-l)
(Table J.F-2)
(Table J.F-3)
(Table J.F-4)
(Table J.F-5)
(Table J.F-6)
(Table J.F-7)
(Table J.F-8)

51
51
51

0
0

49
0
0

35
35

0
35
51
51

0
51
51
51

0
0

AMENDMENT

0
0
0
0
0
0
0
0
0

51

TEXT PAGES

J.G-1
J.G-2
J.G-3
J.G-4
J.G-5

FIGURES

J. G-1
J. G-2

AMENDMENT

51
35
35
35
35

AMENDMENT

51
51

LEP.APPJ-7



WNP-2 AMENDMENT NO. 52
August 1997

LIST OF EFFECTIVE PAGES

APPENDIX J

TEXT PAGES

H-1
H-2
H-3
H-4
H-5
H-6
H-7
H-8
H-9
H-10
H-11

AMENDMENT

0
0
0
0
0
0
0
0
0
0
0

LEP.APPJ-8



WNP-2 AMENDMENT NO. 50
August 1995

LIST OF EFFECTIVE PAGES

APPENDIX A

TEXT PAGES AMENDMENT

A-1
A-2
A-3
A-4
A-5
A-6
A-7
A-8
A-9
A-10
A-11
A-12
A-13
A-14
A-15
A-16
A-17
A-18
A-19
A-20
A-21
A-22

0
0
0
0
0
0
0
0
0

43
0
0
0
0
0
0
0
0
0

20
0
0

LEP.APPA-1



(BLANK)



WNP-2 AMENDMENT NO. 50
August 1995

LIST OF EFFECTIVE PAGES

APPENDIX B

TEXT PAGES

Title Page
B-i
B-iiB-iii
B-iv
1
2
3
4

AMENDMENT

17
50
50
17
29
46
37
46
37

B. 1-1
B. 1-2
B. 1-3
B.1-3a
B.l-3b
B.1-4
B.1-5
B.1-5a
B.1-6
B.1-7
B.1-8
B.1-9
B.1-10
B.1-11
B.1-12
B.1-13
B 1-14
B. 1-14a
B. 1-15
B.1-15a
B.1-16
B. 1-17
B.1-18
B.1-19
B.1-20
B 1-21
B.1-22
B.1-23
B.1-24
B.1-25
B.1-26
B.1-27
BE 1-28
B.1-29
B.1-30
B.1-31
B.1-32
B.1-32a

LEP.APPB-1

17
17
36
49
36
17
36
36
36
36
17
P7
32
36
36
17
36
36
36
36

Deleted
36

Deleted
17
47
36

Deleted
17
30
17
36
36
17
36
17
33
36
36



WNP-2 AMENDMENT NO. 50
August 1995

LIST OF EFFECTIVE PAGES

APPENDIX B

TEXT PAGES AMENDMENT

B.1-33
B.1-33a
B.1-34
B.1-35
B.1-35a
B.1-35b
B.1-36
B.1-37
B.1-37a
B.1-37b
B.1-38
B.1-39
B.1-40
B.1-41
B.1-42
B.1-43
B.1-44
B.1-44a
B.1-44b
B.1-45
B.1-46
B.1-47
B.1-48

B.2-1
B.2-2
B.2-3
B.2-4
B.2-5
B.2-5a
B.2-5b
B.2-5c
B.2-5d
B.2-5e
B.2-6
B.2-7
B.2-8
B.2-9
B.2-10
B.2-11
B.2-12
B.2-13
B.2-14
B.2-15
B.2-16
B.2-16a
B.2-16b
B.2-16c

36
30
17
36
43
47
17
23
43
36
36
36
17
23
46
46
48
48
48
36
36
17
36

17
17
17
17
21
21
21
43
43
36
17
17
17
17
17
36
23
17
17
17
39
39
39
39

LEP.APPB-2



WNP-2 AMENDMENT NO- 50
August 1995

LIST OF EFFECTIVE PAGES

APPENDIX B

TEXT PAGES AMENDMENT

B.2-16'.2-17

B.2-17a
B.2-18
B.2-18a
B.2-19
B.2-20
B.2-21
B.2-22
B.2-23
B.2-24
B.2-25
B.2-26
B.2-27
B.2-28
B.2-29
B.2-30
B.2-31
B.2-32
B.2-33
B.2-34
B.2-35
B.2-36
B.2-37
B.2-37a
B.2-37b
B.2-38
B.2-39
B.2-40
B.2-41
B.2-42
B.2-43
B.2-44
B.2-45
B.2-46
B.2-47
B.2-48
B.2-49
B.2-50
B.2-51
B.2-51a
B.2-52
B.2-53
B.2-54
B.2-55
B.2-56
B.2-57
B.2-57a

39
36
48
36
23
48
48
17
36
17
17
49
17
36
25
17
17
17
17
17
17
17
17
50
50
50
17
17
17
50
17
36
23
36
17
36
23
36
37
36
36
36
36
17
21
21
21
33

LEP.APPB-3



WNP-2 AMENDMENT NO. 50
August 1995

LIST OF EFFECTIVE PAGES

APPENDIX B

TEXT PAGES AMENDMENT

B.2-57b
B.2-57c
B.2-58
B.2-59
B.2-60
B.2-61
B.2-62
B.2-62a
B.2-62b
B.2-62c
B.2-63
B.2-63a
B.2-63b
B.2-64
B.2-65
B.2-66
B.2-67
B.2-68
B.2-69
B.2-70
B.2-71
B.2-72
B.2-73
B.2-74
B.2-75
B.2-75a
B.2-76
B.2-77
B.2-78
B.2-79
B.2-80
B.2-81
B.2-82
B.2-83
B.2-84
B.2-85
B.2-86
B.2-87
B.2-88
B.2-89
B.2-90
B.2-91
B.2-91a
B.2-92
B.2-93
B.2-94
B.2-95
B.2-96

LEP.APPB-4

33
21
23
36
36
33
36

Deleted
Deleted

33
36
32
32
17
23
23
21
40
36
36
36
17
36
23
36
36
30
36
30
17
17
17
17
36
17
17
17
17
17
17
17
17
17
17
17
17
17
17



WNP-2 AMENDMENT NO. 50
August 1995

LIST OF EFFECTIVE PAGES

- APPENDIX B

TEXT PAGES AMENDMENT

B.2-97
B.2-98
B.2-99
B.2-100
B.2-101
B.2-102
B.2-103

17
17
17
17
17
17
36

B.3-1
B.3-2
B.3-3
B.3-4
B.3-4a
B.3-4b
B.3-4c
B.3-4d
B.3-4e
B.3-4f
B.3-4g
B.3-4h
B.3-4i
B.3-4j
B.3-4k
B.3-41
B.3-4m
B.3-4n
B.3-4o
B.3-4p
B.3-5
B.3-5a
B.3-6
B.3-6a
B.3-7
B.3-8
B.3-9
B.3-9a
B.3-10
B.3-11
B.3-12

50
17
47
47
47
47
47
31
47
47
36
48
48
47
47
48
47
23
31
37
23
23
23
36
23
23
27
36
17
17
36

LEP.APPB-5



WNP-2

(BLANK)



WNP-2 AMENDMENT NO. 50
August 1995

LIST OF EFFECTIVE PAGES

.APPENDIX C

TEXT PAGES

C-i
C-ii
C-iii
C-iv
C-v
C-vi
C-vii

AMENDMENT

48
48
48
48
48
48
48

C. 1-1

C.2-1
C.2-2
C.2-3
C.2-4
C.2-5
C.2-6
C.2-7
C.2-8
C.2-9
C.2-10
C.2-11
C.2-12
C.2-13
C.2-14
C.2-15
C.2-16
C.2-17
C.2-18
C.2-19
C.2-20
C.2-21
C.2-22
C.2-23
C.2-24
C.2-25
C.2-26
C.2-27
C.2-28
C.2-29
C.2-30
C.2-31
C.2-32
C.2-33
C.2-34
C.2-35
C.2-36
C.2-37
C.2-38

LEP.APPC-1

0
0

36
0
0
0

36
0

36
0
0

47
47
30
36

4
0

36
13
36

0
36
36

0
0
0
0
0

36
0
0

36
0
0
0
0
0

36



WNP-2 AMENDMENT NO. 50
August 1995

LIST OF EFFECTIVE PAGES

APPENDIX C

TEXT PAGES AMENDMENT

C.2-39
C.2-40
C.2-41
C.2-42
C.2-43
C.2-44
C.2-45
C.2-46
C.2-47
C.2-48
C.2-49
C. 2-50
C. 2-51
C.2-52
C.2-53
C.2-54
C.2-55
C.2-56
C.2-57
C.2-58
C.2-59
C.2-60
C.2-61
C.2-62
C.2-63
C.2-64
C.2-65
C.2-66
C.2-67
C.2-67a
C.2-68
C.2-69
C.2-70
C.2-71
C.2-72
C.2-73
C.2-74
C.2-75
C.2-76
C.2-77
C.2-78
C.2-79
CD 2-80
C.2-81
C.2-82
C.2-83
C.2-83a
C.2-84

0
27
36

0
36
21
36
13
36
30

0
0
0

30
36

0
36

0
0

36
0

36
0
0

13
0

30
36
36
36

9
0
7
0
7
0
0
0

47
0
0
0
0
0

23
30
30
30

LEP.APPC-2



WNP-2 AMENDMENT NO. 50
August 1995

LIST OF EFFECTIVE PAGES

APPENDIX C

TEXT PAGES AMENDMENT

C.2-85
C.2-86
C.2-87
C.2-88
C.2-89
C.2-90

0
14

0
0

36
32

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

0
40
48

0
48

0
0
0

13
0

48
0

30
12

0
0
2
2

13
47
0

31
5

29
30
8

27
0

23
0
0

31
8
8
8

11
0
0
0

27
0

LEP.APPC-3



WNP-2 AMENDMENT NO. 50
August 1995

LIST OF EFFECTIVE PAGES

APPENDIX C

TEXT PAGES AMENDMENT

C.
C.
C.
C.
C.
C.
C.
C.
C.
C.
C.
C.
C.
C.
C.
C.
C.
C.
C.
C.
C.
C.
C.
C.
C.
C.
C.
C.
C.
C.
C.
C.
C.
C.
C.
C.
C.
C.
C.
C.
C.
C.
C.
C.
C.
C.
C.
C.

3-41
3-41a
3-42
3-43
3-44
3-45
3-46'-47

3-48'-49

3-49a
3-50
3-51'-52

3-53
3-54
3-55
3-56
3-57
3-58
3-59
3-60
3-61
3-62
3-63
3-64
3-65
3-66
3-67
3-68
3-69
3-70
3-71
3-72
3-73
3-74
3-75
3-76
3-77
3-78
3-79
3-80
3-81
3-82
3-83
3-84
3-85
3-86

LEP.APPC-4

21
21
0
0
0
5
0
8
0

13
9
0

13
0
0
8

13
50
26
0
7

14
14
0
0

27
0

47
8

23
0
9
0
0

2.7
27
20
11
47
0
0

48
4

23
48
13
27
14



WNP-2 AMENDMENT NO. 50
August 1995

LIST OF EFFECTIVE PAGES

APPENDIX C

TEXT PAGES

C.3-87
C.3-88
C.3-89
C.3-90
C.3-91
C.3-92
C.3-93
C.3-94
C.3-95
C.3-96
C.3-97
C.3-98
C.3-99
C.3-100
C.3-101
C.3-102
C.3-103
C.3-104
C.3-105
C.3-106
C.3-107
C 3-108
C.3-109
C.3-110
C.3-111
C.3-112
C.3-112a
C.3-112b
C.3-113
C.3-114
C.3-115
C.3-116
C.3-117

AMENDMENT

33
0
0
0

13
9
0
0
0
0

43
44
0
0
0
8
0
0

43
0
8

30
0
0

27
14
50
48
27
27
23
42
47

LEP.APPC-5



(BLANK)



WNP-2 AMENDMENT NO. 50
August 1995

LIST OF EFFECTIVE PAGES

APPENDIX D

TEXT PAGES

Title Page

AMENDMENT

27

UESTIONS

005.001-
010.001
010.002
010.003
010.004
010.005
010.006
010.007
010.008
010.009
010.010
010.011
010.012
010.013
010.014
010.015
010.016
010.017
010.018
010.019
010.020
010.021
010.022
010.023
010.024
010.025
010.026
010.027
010.028
010.029
010.030
010.031
010.032
010.033
010.034
010.035
010 '36
010.037
010.038
010.039
010.040
010.041

NRC
NO.

QUESTIONS
OF PAGES

2
1
1
1
1
1
1
1
1
1
1
9
2
2
3
1
3
1
1
1
1
1
1
2
1
1
1
1
2
2
1
1
1
1
1
1
5
3
1
1
2
8

AMENDMENT

27
1

34
50

1
.1
13
43

1
1

49
9,44,34

33
5,25

5
13

5,13
13
13

5
5

21
5
5
5
5
5
5

5,21
5
5
5
5
5

21
49

30,26
27
27
26

21i 33
21 j42

LEP.APPD-1



WNP-2 AMENDMENT NO. 50
August 1995

LIST OF EFFECTIVE PAGES

APPENDIX D

UESTIONS
NRC
NO.

QUESTIONS
OF PAGES AMENDMENT

010.042
010.043
010.044
010.045
010.046
010.047
010.048
010.049
010.050
010.051
010.052
010.053
010.054
010.055
010.056
010.057
010.058
010.059
010.060
010.061
010.062
010.063
010.064
010.065
010.066
010.067
010.068
010.069
010.070
010.071
010.072
010.073
010.074
022.001
022.002
022.003
022.004
022.005
022.006
022.007
022.008
022.009
022.010
022.011
022.012
022.013

2
2
1
1
1
1
1
7
1
1
1
1
1
5
2
1
1
1
1
1
1
1
1
1

11
1
1
1
1
1
1
1
1
1
1
1
1
3
1
1
1
1
1
1
1
1

LEP.APPD-2

21,42
23
21
21
21
21
21

21,30
21
35
21
35
23
26
48
21
21
21
48
21
21
29
21
21

27,29
31
29
29
29
29
29
29
29

1
34

1
1
8

13
11
34

1
13

1
3

35



WNP-2 AMENDMENT NO. 50
August 1995

LIST OF EFFECTIVE PAGES

APPENDIX D

UESTIONS

022. 014
022.015
022.016
022.017
022.018
022.019
022.020
022.021
022.022
022.023
022.024
022.025
022.026
022.027
022.028
022.029
022.030
022.031
022.032
022.033
022.034
022.035
022.036
022.037
022.038
022.039
022.040
022.041
022.042
022.043
022.044
022.045
022.046
022. 047
022. 048
022. 049
022.050
022.051
022.052
022.053
022.054
022.055
022.056
022.057
022.058
022.059

NRC
NO.

QUESTIONS
OF PAGES

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
5
4
1
1
3
1
2
1
3
1
1
1
2
1
1
1
1
4

2
1
1
3
2
2
4
1
3
6

AMENDMENT

13
3
3
3
3
3
3

47
30

3
11
14

3
14

3
31

3
16, 31

5
5
5

33
5
5
5

30
5
5
5

5,14
5

30
5
5

49
5
5

32
5

20
20
20
20
20
20
20

LEP.APPD-3



WNP-2 AMENDMENT NO. 50
August 1995

LIST OF EFFECTIVE PAGES

APPENDIX

UESTIONS

022.060
022.061
022.062
022.063
022.064
022.065
022.066
022.067
022.068
022.069
022.070
022.071
022.072
022.073
022.074
022.075
022.076
022.077
022.078
022.079
022.080
022.081
022.082
022.083
022.084
022.085
022.086
022.087
022.088
022.089
022.090
022.091
022.092
022.093
022.094
022.095
022.096
022.097
022.098
022.099
022.100
022.101
022.102
022.103
022.104
022.105

NRC
NO.

QUESTIONS
OF PAGES AMENDMENT

20
20
20
20
21
21
21
21
21
21
21
21
21
29
21
21
21
21
26
21
21
21
31
21
21
21
21
21
49
21
21
30
21
21

21) 49
49
21
21
49

24,49
21
21
21
21
21
21

LEP.APPD-4



WNP-2 AMENDMENT NO. 50
August 1995

LIST OF EFFECTIVE PAGES

APPENDIX D

UESTIONS

022 '06
022.107
022.109
022.110
022.111
022.112
022.113
022.114
031.001(a)
031.001(b)
031.001(c)
031.001(8)
031.001(e)
031.001(f)
031.001(g)
031.001(h)
031.001(i)
031.001(j)
031.001()K)
031.001(1)
031.001(m)
031.001(n)
031.001(o)
031.001(p)
031.001(q)
031.001(r)
031.001(s)
031.001(t)
031.001(u)
031.001(v)
031.001(w)
031.001(x)
031.001(y)
031.001(z)
031.001(aa)
031. 001 (bb, cc)
031.001(QQ)
031.001(ee)
031.001(ff)
031.001(gg)
031.001(?121)
031 F 001(ii)
031.002
031.003
031.004
031.005

NRC
NO.

QUESTIONS
OF PAGES AMENDMENT

21
20
20
20
20
20
20
20

0
14
14
14

0
0

14
14

0,46
33
33

0
34

0
0
0
0

0,14
0
0

47
42
14

0
14
14
47
47
14
14
14

0
14
14
42

0
47
47

LEP.APPD-5



WNP-2 AMENDMENT NO. 50
August 1995

LIST OF EFFECTIVE PAGES

APPENDIX D

UESTIONS

031.006
031.007
031.008
031.009
031.010
031.011
031.012
031 '13
031.014
031.015
031.016
031.017
031.018
031 019
031.020
031.021
031.022
031.023
031.024
031.025
031.026
031 027
031.028
031.029
031 030
031.031
031.032
031.033
031.034
031.035
031.036
031.037
031.038
031.039
031.040
031.041
031.042
031.043
031.044
031.045
031.046
031.047
031.048
031.049
031.050
031.051

NRC
NO.

QUESTIONS
OF PAGES

2
1
1
4
4
1
1
1
1
3
2
2
2
1
1
2
1
1
1
2
2
1
1
1
2
1
1
1
2
1
1
1
2
2
1
1
1
1
2
1
1
1
3
1
3
1

AMENDMENT

32,47
0
0
0

0,14
14

0
14
30

0,14
0,34

0
0

14
0

14
14
25

0
0

29
14
14

0
0,47

14
0
0
0

14
14
14
14

0,14
14
14

0
0

0,14
14
14
14

0,14
49

0
0

LEP.APPD-6



WNP-2 AMENDMENT NO. 50
August 1995

LIST OF EFFECTIVE PAGES

APPENDIX D

UESTIONS
NRC
NO.

QUESTIONS
OF PAGES AMENDMENT

031.052
031.053
031.054
031.055
031.056
031.057
031.058
031.059
031.060
031.061
031.062
031.063
031.064
031.065
031.066
031.067
031.068
031.069
031.070
031.071
031.072
031.073
031.074
031.075
031.076
031.077
031.078
031.079
031.080
031.081
031.082
031.083
031.084
031.085
031.086
031.087
031.088
031.089
031.090
031.091
031.092
031.093
031.094
031.095
031.096
031.097

1
2
2
1
1
1
3
5
1
1
1
1
1
2
2
1
1
1
5
1
1
1
1
1
3
1
2
2
7
2
1
1
1
1
1
6
1
1
1
1
2
1
1
1
1
1

LEP.APPD-7

14
0

14
32
10
10

3I 11
34

3
3
3
3
3
3
3
3
3

14
3,21,35

29
34

3
42
14

5,25,42
3

3,14
3

10 i 33 i 34 i 42
17/ 31

10
33
10
10
10
10
10
10
10
10

10,35
31
10
10
10
10



WNP-2 AMENDMENT NO. 50
August 1995

LIST OF EFFECTIVE PAGES

APPENDIX

UESTIONS
NRC
NO.

QUESTIONS
OF PAGES AMENDMENT

031.098
031 '99
031 100
031.101
031.102
031.103
031.104
031.105
031.106
031.107
031.108
031.109
031.110
031.111
031 '12
031 '13
031.114
031.115
031.116
031.117
031.118
031.119
031.120
031.121
031.122
031.123
031.124
031.125
031.126
031.127
031.128
031.129
031.130
031.131
031.132
031.133
031.134
031.135
031.136
031.137
031.138
031.138A
031.139
031.140
031.141
031. 142

1
1
1
1
1
5
2
2
1
1
2
1
1
1
1
1
2
1
1
3
1
1
1
1
1
1
2
1
2
1
1
1
1
2
1
1
1

97
6

33
48
27
17

1
1
2

LEP APPD-8

10
34
23
10
49

10,42
10
10
32
10
10
10
10
10
10
10
21
46
21
23
29
21
21
32
21
21
31
21
21
21
23
21
21
21
21
21
21

31,48,49
29
31
31

31,47
27,49

30
30
35



WNP-2 AMENDMENT NO. 50
August 1995

LIST OF EFFECTIVE PAGES

APPENDIX D

UESTIONS

031. 143
031. 144
031. 145
031. 146
031.147
031.148
031.149
031.150
031.151
031. 152
031. 153
031. 154
031. 155
031. 156
031. 157
031.158
031.159
040.001
040.002
040.003
040.004
040.005
040.006
040.007
040.008
040.009
040.010
040.011
040. 012
040.013
040-014
040.015
040.016
040.017
040.018
040.019
040.020
040.021
040.022
040.023
040.024
040.025
040.026
040.027
040.028
040.029

NRC QUESTIONS
NO. 'OF PAGES AMENDMENT

35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35

0
0
0
1
0
0
0
0

32
0,31

0
0
0

43
26

0
26
26
26

0
0
0

26
0
0

43,50
0
0

46

LEP.APPD-9



WNP-2 AMENDMENT NO. 50
August 1995

LIST OF EFFECTIVE PAGES

APPENDIX D

UESTIONS
NRC, QUESTIONS
NO. OF PAGES AMENDMENT

040.030
040.031
040.032
040.033
040.034
040.035
040.036
040.037
040.038
040.039
040.040
040.041
040.042
040.043
040.044
040.045
040.046
040.047
040.048
040.049
040.050
040.051
040.052
040.053
040.054
040.055
040.056
040.057
040.058
040.059
040.060
040.061
040.062
040.063
040.064
040.065
040.066
040.067
040.068
040.069
040.070
040.071
040.072
040.073
040.074
040.075

1
1
1
1

11
1
2
1
1
4
1
1
1
1
2
6
1
3
1
1
1
1
1
2
1
1
1
1
1
1
2
1
1
1
1
1
1
1
1
1
1
1
1
1
1
2

LEP.APPD-10

0
0

26
0

49
26

7,25
29

7
11,50

7
7

47
14

7 I 32
26,50

26
26,27

7
7

26
34
26

7
26

7
26

7
7

26
7(14

26
7
7
7
7
7
7
7
7

14
7
7
7
7

43



WNP-2 AMENDMENT NO. 50
August 1995

LIST OF EFFECTIVE PAGES

APPENDIX D

UESTIONS
NRC QUESTIONS
NO.'OF PAGES AMENDMENT

040. 076
040. 077
040. 078
040. 079
040. 080
040. 081
040. 082
040.083
040.084
040.085
040.086
040.087
040.088
040.089
110.001
110.002
110.003
110.004
110.005
110.006
110.007
110.008
110.009
110.010
110.011
110.012
110.013
110.014
110.015
110.016
110.017
110.018
110.019
110.020
110.021
110.022
110.023
110.024
110.025
110.026
110.027
110.028
110.029
110.030
110.031
110.032

43,45
43,45
31,43

43
25

31,34
21,26

35
26i 27i 35

26
32
21

26,31,48
21

9
25
27
25

9
9
9
9
9
9
9
9
9
9
9
9

25
9

9,32
9
9

25
9
9
9

31
30

9
9

35
9

34

LEP.APPD-11



WNP-2 AMENDMENT NO. 50
August 1995

LIST OF EFFECTIVE PAGES

APPENDIX D

UESTIONS

110.033
110.034
110.035
110.036
110.037
110.038
110.039
110.040
121.001
121.002
121.003
121.004
121.005
121.006
121.007
121.008
121.009
121.010
121.011
121.012
121.013
121.014
121. 015
121. 016
121. 017
121. 018
121. 019
130. 001
130. 002
130. 003
130 ~ 004
130 ~ 005
130.006
130.007
130.008
130.009
130.010
130.011
130.012
130. 013
130 014
130. 015
130. 016
130. 017
130. 018
130. 019

NRC
NO.

QUESTIONS
OF PAGES

1
1
1
2
2
2
3

12
4
8
1
1
1
1
1

12
1
3
2
1
1
1
2
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

AMENDMENT

33
21

9
9,30
9,31

30
30
33

5
5,31

5
29

5
5

48
5,10,27,35

5
7/31

23
23
23
23
46
23
23
23
30

1
1
1
1
1
1
1
1

13
8
8
8

23
8
8
8
8
8
8

LEP.APPD-12



WNP-2 AMENDMENT NO. 50
August 1995

LIST OF EFFECTIVE PAGES

APPENDIX

UESTIONS
NRC
NO.

QUESTIONS
OF PAGES AMENDMENT

130. 020
130.021
130.022
130.023
130.024
130.025
130.026
130.027
130.028
130.029
130.030
130.031
130.032
130.033
130.034
130.035
130.036
130.037
130.038
130.039
130. 040
130. 041
130. 042
130. 043
130. 044
130 ~ 045
130. 046
130. 047
130. 048
130. 049
130. 050
130. 051
130. 052
130.053
130.054
130.055
130.056
130.057
130.058
130.059
130.060
130.061
130.062
130.063
130.064
130.065

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

1
9
9
1
1
1

11
2
3
1
2
1

LEP.APPD-13

23
8
8
8

23
8
8.
8
8
8
8
8
8
8
8

8,25
8
8
8
8
8,
8
8
8
8

0,12
12
12

12 /23
12
23
23
23
23
23
23
23
23
23
23

23, 30
23,30
23,30

30
23
23



HNP-2 AMENDMENT NO. 50
August 1995

LIST OF EFFECTIVE PAGES

APPENDIX

UESTIONS
NRC
NO.

QUESTIONS
OF PAGES AMENDMENT

130.066
130.067
130.068
130.069
130.070
130.071
130.072
130.073
130.074
130.075
130.076
130.077
130.078
210.001
211.002
211.003
211.004
211.005
211.006
211.007
211.008
211.009
211.010
211.011
211 '12
211.013
211.014
211.015
211.016
211.017
211.018
211.019
211.020
211.021
211.022
211.023
211.024
211.025
211.026
211.027
211.028
211.029
211.030
211.031
211.032
211.033

2
4
3
2
2
3
6

13
1
1
1
1
1
1
1
1
1
1
1
1
2
1
2
1
2
1
2
1
2
2
1
4
1
2
1
2
1
2
1
4
2
1
1

10
1
4

LEP-APPD-14

23
23/30

23
23
23
23
23
23
23
23
23
23'3

0
8
8

34
8

21
14

8,14
30

21/23
8

8,23
8
8
8

29
8

21
23

8
8
8

27
33

23/33
35

33/49
8

34
8

23 / 33 / 49
21

8/30/31



WNP-2 AMENDMENT NO. 50
August 1995

L1ST OF EFFECTIVE PAGES

APPENDIX D

UESTIONS

211.034
211.035
211.036
211.037
211.038
211.039
211.040
211.041
211.042
211.043
211.044
211.045
211.046
211.047
211.048
211.049
211.050
211.051
211.052
211.053
211.054
211.055
211.056
211.057
211.058
211.059
211.060
211.061
211.062
211.063
211.064
211.065
211.066
211.067
211.068
211.069
211.070
211.071
211.072
211.073
211.074
211.075
211.076
211.077
211.078
211.079

NRC
NO.

QUESTIONS
OF PAGES

1
1
1
1
3
1
1
1
1
1
1
1
1
1
2
1
2

19
1
1
1
1
2
1
3
1
1
2
1
1
1
2
2
1
1
1
1
1
3
1
1
1
2
4
1
4

AMENDMENT

8
8
8

17
8,27

33
49

46
11

11/23
43
11
23
11
11
32
11
11
11

11/31
11
32
11
11

11/27
11
31
11
31
11
23
11
30
11

33,48
49
11
11

LEP.APPD-15



WNP-2 AMENDMENT NO 50
August 1995

LIST OF EFFECTIVE PAGES

APPENDIX D

UESTIONS
NRC
NO.

QUESTIONS
OF PAGES AMENDMENT

211.080
211.081
211.082
211.083
211.084
211.085
211.086
211.087
211.088
211 '89
211.090
211.091
211.092
211.093
211.094
211.095
211.096
211.097
211.098
211.099
211.100
211.101
211.102
211.103
211.104

'211.105
211.106
211.107
211.108
211.109
211.110
211.111
211.112
211.113
211.114
211.115
211.116
211.117
211.118
211.119
211.120
211.121
211.122
211.123
211.124
211.125

LEP.APPD-16

11
11
11
11
49
11
11

0,21
11
11
11
11
23
27
11
11
49
49
43
23
31

11,46
11
11
11

11,46
11
21
21
21
21
21
21
21
21
20
21
21
21
21
21
21
21
21
34
21



HNP-2 AMENDMENT NO. 50
August 1995

LIST OF EFFECTIVE PAGES

APPENDIX D

UESTIONS

211. 126
211. 127
211 128
211.129
211.130
211 131
211.132
211.133
211.134
211.135
211.136
211.137
211.138
211.139
211.140
211.141
211.142
211.143
211.144
211.145
211.146
211.147
211.148
211.149
211.150
211.151
211.152
211.153
211.154
211.155
211.156
211.157
211.158
211.159
211.160
211.161
211 162
211.163
211.164
211.165
211.166
211.167
211.168
211.169
211.170
211. 171

NRC
NO.

QUESTIONS
OF PAGES AMENDMENT

21
20,30

44
23
21
21
21
21
21
21
23
20
21

20,30
20
20
20
33
33
20
23
20
23
20
21
20
21
20
20
20
20
20
20
23
20
20
20
20
21
20
20
20
27
20
20
21

LEP.APPD-17



WNP-2 AMENDMENT NO. 50
August 1995

LIST OF EFFECTIVE PAGES

APPENDIX D

NRC
NO.

QUESTIONS
OF PAGES AMENDMENT

211.172
211.173
211.174
211.175
211.176
211.177
211.178
211.179
211.180
211.181
211.182
211.183
211.184
211.185
211.186
211.187
211.188
211.189
211.190
211.191
211.192
211.193
211.194
211.195
211 '96
211.197
211.198
211.199
211.200
211.201
211.202
211.203
211.204
211.205
211.206
211.207
211.208
211.209
211.210
211.211
211.212
211.213
212.001
212.002
212.003
212.004

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
2
1
1
1
1
1
2
1
1
2
2
1
1
2
1
1
2ll
2
1
1
1
1
1
2
1
1
4
1

LEP.APPD-18

20
21
32
31
20
20
20
20
21
20
21
20
20
21
20
20
20
21
20
20
20
20
20
20
21
23
30
33
20
21
21
21
21
20
21

20,21
21
30
20
21

49,
3
3

27
3



NNP-2 AMENDMENT NO. 50
August 1995

L1ST OF EFFECTIVE PAGES

APPENDIX D

UESTIONS
NRC
NO.

QUESTIONS
OF PAGES AMENDMENT

221.001
221.002
221.003
221.004
221.005
221.006
221.007
221.008
221.009
221.010
221.011
221.012
221.013
222.001
222.002
222.003
222.004
231.001
231.002
231.003
231.004
231.005
231.006
232.001
232.002
232.003
232.004
232.005
271.001
271.002
271.003
271.004
271.005
271.006
271.007
271.008
271.009
271.010
271.011
271.012
271.013
271.014
271.015
271.016
272.001
272.002

2
1
1
2
1
1
1
1
3
3
1
3
1
1
2
1
1
1
3
1
2
7
1
1
1
1
1
2
3
1
3
1
1
1
1
1'

1
1
1
1
1
1
1
7
2

LEP.APPD-19

7/32
7
7

32
,

32
7

32
32

'/32

7/32
7
7

32
8

8,25
8
8

32
3

32
20,32
20,32

29
3

32
29
29
30
35
35
21
33
33
21
29
29
29
32
29
33
29
29
33
29
30
30



WNP-2 AMENDMENT NO. 50
August 1995

LIST OF EFFECTIVE PAGES

APPENDIX D

UESTIONS
NRC
NO.

QUESTIONS
OF PAGES AMENDMENT

281.001
281.002
281.003
281.004
281.005
281.006
281.007
281.008
281.009
281.010
281.011
281.012
281.013
281.014
311.001
312.001
312.002
312.003
312.004
312.005
312.006
312.007
312 '09
312.010
312.011
312.012
312.013
312.014
312.015
312.016
312.017
312.018
312.019
321.001
321.002
321.003
321.004
321.005
331.001
331.002
331.003
331.004
331.005
331.006
331.007
331.008

LEP.APPD-20

21,50
21
30
21
21
50
21
21

21,34
50
35
21
21
21
23

1
1
1
1
1
1
1
8
1
1
1

49
1
8
5

14
11

5
14

1
13
21

5,20,49
13
13

1
1
1
1{
1
1



WNP-2 AMENDMENT NO. 50
August 1995

LIST OF EFFECTIVE PAGES

APPENDIX

UESTIONS

331.009
331 010
331.011
331.012
331.013
331.014
331.015
331.016
331.017
331.018
331.019
331.020
331.021
331.022
331.023
331.024
331.025
331.026
331.027
331.028
331.029
360.001
360.002
360.003
360.004
360.005
360.006
360.007
360 '08
360.009
360.010
360.011
360.012
360.013
360.014
360.015
360.016
360.017
360.018
360.019
360.020
360-021
360.022
361.001
361.002
361.003

NRC
NO.

QUESTIONS
OF PAGES

1
1
1
1
1
1
2
1
1
1
1
1
1
1
1
1
2
2
1
2
1
1
1
1
3
6
2
3
4
7
3
2
2
3

15
7
6

21
5
6

13
1
4
1
2
1

AMENDMENT

5,47
5
5
5

32
5

13
5
5

48
20
20
20
49
20

0
0
0

10,29
10,29

21
21
21
21
21
21
21
21
23
23
23
23
23
23
23
23
23
21
21
21

LEP.APPD-21



HNP-2 AMENDMENT NO.
August. 1995

50

LIST OF EFFECTIVE PAGES

APPENDIX D

UESTIONS

361. 004
361. 005
361.006
361.007
361.008
361.009

'361.010
361.011
361.012
361.013
361.014
361.015
361.016
361.017
361.018
361.019
361.020
361.021
361.022
361.023
361.024
361.025
362.001
362 '02
362.003
362.004
362.005
362.006
362.007
362.008
362.009
362.010
362.011
362.012
362.013
362 '14
371.001
371.002
371.003
371.004
371.005
371.006
371.008
371.009
371.010
371.011

NRC
NO.

QUESTIONS
OF PAGES

28
6
2
2
2
3
4
2
1
2
1
8

33
88

8
44

5
24

1
12

5
3
1
2
1
2
1
1
1
1
2
5
6
2
1
4
1
1
1
1
1
1
1
1
1
1

AMENDMENT

21
21

21,29
21
21
21
21
21
21
21
21

0,23
27

23 i27
23
23
27
27
27
27
27
27

3
3
3
3
5
5
5
5
5

48
48
21
21
21
23'

1
1
1
5

23
5
5
5

LEP . APPD-22



WNP-2 AMENDMENT NO. 50
August 1995

LIST OF EFFECTIVE PAGES

APPENDIX D

UESTIONS

371. 012
371.013
371.014
371.015
371.016
371.017
371.018
371.019
371.020
371.03E
371.04E
371.05E
371.06E
371.07E
372.001
372.002
372.003
372.004
372.005
372.006
372.007
372.008
372.009
372.010
372.011
372.012
372.013
372.014
372.015
372.016
372.017
421.001
421.002
421.003
421.004
421.005
421.006
421.007
421.008
421.009
421.010
421.011
421.012
421.013
421.014
421.015

NRC
NO.

QUESTIONS
OF PAGES

1
1
1
5
5
2

2
1
2
1
1
1
1
1
1
1
1
1
1
1

14
1
1
1
1
1
4
5
3
1
1
1
1
2
1
1
1
1
1
1
1
1
1
1
1

AMENDMENT

5
5
5

23
23/27

23
'3,34

23
23
20
20
20
20
20

1
1
1
1
1
1
3

5,29

5,43
46
43

5
20
20
20
20
20
20
20
21
20
20
20
20
20'7

20

LEP.APPD-23



WNP-2 AMENDMENT NO. 50
August 1995

LIST OF EFFECTIVE PAGES

APPENDIX D

UESTIONS
NRC
NO.

QUESTIONS
OF PAGES AMENDMENT

421.016
421.017
421.018
421.019
421.020
421.021
421.022
421.023
421.024
421.025
421.026
421.027
421.028
421.029
421.030
421.031
421.032
421.033
421.034
421.035
421.036
421.037
421.038
421.039
421.040
421. 041
421.042
421.043
422.001
422.002
422.003
422.004
422.005
422.006
422.007
422.008
422.009
423.001
423.002
423.003
423.004
423.005
423.006
423.007
423.008
423.009

1
1
1
1
2
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
2
1

17
2
1
1
3
1
3
2
2
1
1
1
1
1
1
2
1
1
1

LEP-APPD-24

30
20
20
20
20
20
20
20
20
20
20

,20
20
20
20
20

'20
20
20
20
20
20
20
20
20
21
29

20 i25'0 i 31
43
26
26
26

7
7

43
7
7
1
1
1
0
1
1
1
1
1



WNP-2 AMENDMENT NO. 50
August 1995

LIST OF EFFECTIVE PAGES

APPENDIX

UESTIONS
NRC
NO.

QUESTIONS
OF PAGES AMENDMENT

423.010
423.011
423.012
423.013
423.014
423.015
423.016
423.017
423.018
423.019
423.020
423.021
423.022
423.023
423.024
423.025
423.026
423.027
423.028
423.029
423.030
423.031
423.032
423.033
423.034
423.035
423.036
423.037
423.038
423.039
423.040
423.041
423.042
432.001
432.002
432.003
432.004
432.005
432.006
432.007
432.008
432.009
432.010
432.011
432.012
432.013

1
4
1
1
1
1
2
1
1
7

3
1

12
1
1
1
1
1
1

22
1
1
1
1
1
1
1
1
1
1
9
4
7
2
2
3
1
1
1
1
1
1
2
1
2

LEP-APPD-25

1
7
7
7
7

29
7

29
7

7,46
7,34

34
7

7,, 12,26
7
7
7
7
7
7

20,26,27
20
20
26
20
20
20
20
20
26
20

26,31
26

5,49
5
5
5
5
5
5
5
5
5
5
5

5,43



WNP-2 AMENDMENT NO. 50
August 1995

LIST OF EFFECTIVE PAGES

APPENDIX D

UESTIONS

432.014
432.015
432.016
432.017
432.018
432.019
432.020
432.021
432.022
432.023
432.024
432.025
441.001
441.002
441.003
441.004'41.005

600.001
600.002
600.003
600.004
600.005
600.006
600.007
600.008
600.009

NRC QUESTIONS
NO. OF PAGES

1
2
1
2
1
1
1
1
1
1
1
1
3
1
1
1
1
4
3
2
2
1
1
1
1
1

AMENDMENT

5
5
5

21
21
21
21
21
21
21
21
21
43

7
29

7
7

23
23
23
23
23
23
23
23
23

LEP.APPD-26



WNP-2 AMENDMENT NO. 50
August 1995

LIST OF EFFECTIVE PAGES

APPENDIX E

TEXT PAGES AMENDMENT

Title Page
E.1.1
E.2-1
E.3-1
E.3-2
E.3-3
E.3-4
E.3-5
E.3-5a
E.3-6
E.3-7
E.3-8
E.3-9
E.3-10
E.7-1
E.7-2
E.7-3
E.7-4
E.7-5
E.8-1
E.8-2
E.9-1
E.9-2
E.9-3
E.9-3a
E.10-1
E.11-1
E. 12-1
E. 12-2
E. 12-3

42
7

48
8
0

12
12
12
3
0
0
0
3
5

13
13
13
13
13
0
0
8
5

45
8
5

20
12
16
45

LEP.APPE-1



WNP-2 AMENDMENT NO. 50
August 1995

L1ST OF EFFECTIVE PAGES

APPENDIX F

TEXT PAGES

Title Page (Vol. 20)

F-i
F-iiF-iii
F-iv
F-v
F-vi
F-vii
F-viii
F-ix
F-x

AMENDMENT

37

50
50
50
50
45
50
45
45
45
45'.

1-1
F. 1-2
F. 1-3
F. 1-3a

45
49
50
50

F. 2-1
F. 2-2
F. 2-3
F. 2-4
F.2-5
F.2-6
F.2-7
F.2-8
F.2-9
F.2-10
F.2-11
F.2-12
F.2-13
F.2-14
F.2-15
F.2-16
F.2-17
F.2-18
F; 2-19
F.2-20
F.2-21
F.2-22
F.2-23
F.2-24
F.2-25
F.2-26
F.2-27
F.2-28
F.2-29
F.2-30

45
45
45
45
45
45
50
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45

LEP.APPF-1



WNP-2 AMENDMENT NO. 50
August 1995

LIST OF EFFECTIVE PAGES

APPENDIX F

TEXT PAGES AMENDMENT

F.2-31
F.2-32
F.2-33
F.2-34
F.2-35
F.2-36
F 2-37
F.2-38
F.2-39
F. 2-40
F. 2-41
F.2-42
F.2-43

45
45
45
45
45
45
45
45
45
45
45
45
50

F.3-1
F.3-2
F.3-3
F.3-4
F.3-5
F.3-6
F.3-7
F.3-8
F.3-9
F.3-10
F.3-11
F.3-12
F.3-13
F.3-14
F.3-15
F.3-16
F.3-17
F.3-18
F.3-19
F.3-20
F.3-21
F.3-22
F.3-23
F.3-24
F.3-25
F.3-26
F.3-27
F.3-28
F.3-29
F.3-30
F.3-31
F.3-32
F.3-33
F.3-34

45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
50
45
45
45
45
45
45
45
45
45
45
45
45
45
45

LEP.APPF-2



WNP-2 AMENDMENT NO. 50
August 1995

LIST OF EFFECTIVE PAGES

APPENDIX F

TEXT PAGES AMENDMENT

F.3-35
F.3-36
F.3-37
F.3-38
F.3-39
F.3-40
F.3-41
F.3-42
F.3-43
F.3-44
F.3-45
F.3-46
F.3-47
F.3-48
F.3-49
F.3-50
F.3-51
F.3-52
F.3-53
F.3-54
F.3-55
F.3-56
F.3-57
F.3-58
F.3-59
F.3-60
F.3-61
F.3-62
F.3-63
F.3-64
F.3-65
F.3-66
F.3-67
F.3-68
F.3-69
F.3-70
F;3-71
F.3-72
F.3-73
F.3-74
F.3-75
F.3-76
F.3-77
F.3-78
F.3-79
F.3-80
F.3-81
F.3-82

45
45
45
45
45
45
45
45
45
45
45
45
45
45
50
45
45
45
45
45
45
45
45
50
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45
45

LEP . APPF-3



WNP-2 AMENDMENT NO. 50
August 1995

LIST OF EFFECTIVE PAGES

APPENDIX F

TEXT PAGES AMENDMENT

F.4-1
F.4-2
F.4-3
F.4-4
F.4-5
F.4-6
F.4-7
F.4-8
F.4-9
F.4-10
F.4-11a
F.4-11b
F.4-12

'.4-13

F.4-14
F.4-15

,
F.4-16
F. 4-17
F. 4-18
F.4-19
F.4-20
F.4-21
F.4-22
F.4-23
F.4-24
F.4-25
F.4-26
F.4-27
F.4-28
F.4-29
F.4-30
F.4-31
F.4-32
F.4-33
F.4-34
F.4-35
F.4-36
F.4-37
F.4-38
F.4-39
F.4-40
F.4-41
F.4-42
F.4-43
F.4-44
F.4-45
F.4-46
F.4-47

50
49
45
45
45
45
50
45
45
50
50
50
45
45
50
45
45
45
45
50
50
50
50
50
45
45
45
50
50
50,
50
45
45
50
50
45
45
45
50
50
50
50
50
45
50
45
45
45

LEP.APPF-4



WNP-2 AMENDMENT NO. 50
August 1995

LIST OF EFFECTIVE PAGES

APPENDIX F

TEXT PAGES AMENDMENT

F.4-48
F.4-49
F.4-50
F.4-51
F.4-52
F.4-53
F.4-54
F.4-55
F.4-56
F.4-57
F.4-58
F.4-59
F.4-60
F.4-61
F.4-62
F.4-63
F.4-64
F.4-65
F.4-66
F.4-67
F.4-68
F.4-69
F.4-70
F.4-71
F.4-72
F.4-73
F.4-74
F.4-75
F.4-76
F.4-77
F.4-78
F.4-79
F.4-80
F.4-81
F.4-82
F.4-83
F.4-84
F.4-85
F.4-86
F.4-87
F.4-88
F.4-89
F.4-90
F.4-91
F.4-92
F.4-93
F.4-94
F.4-95

45
49
45
49
49
49
49
49
45
49
45
49
45
49
45
49
45
49
45
49
45
45
50
49
49
49
49
50
50
49
50
49
50
45
49
50
45
50
49
50
49
50
49
50
49
50
49
50

LEP.APPF-5



WNP-2 AMENDMENT NO. 50
August 1995

LIST OF EFFECTIVE PAGES

APPENDIX F

TEXT PAGES AMENDMENT

F.4-96
F.4-97
F.4-98
F.4-99
F.4-100
F.4-101
F.4-102
F.4-103
F.4-104
F.4-105
F.4-106
F.4-107
F.4-108
F.4-109
F.4-110
F.4-111
F.4-112
F.4-113
F.4-114
F.4-115
F.4-116
F.4-117
F.4-118
F.4-119
F.4-120
F.4-121
F.4-122 .

F.4-123
F.4-124
F.4-125
F.4-126
F.4-127
F.4-128
F.4-129
F.4-130
F.4-131
F.4-132
F.4-133
F.4-134
F.4-135
F.4-136
F.4-137
F.4-138
F.4-139
F.4-140
F.4-141
F.4-142
F.4-143

49
50
49
50
49
50
49
50
49
50
49
50
49
50
50
50
50
50
50
50
50
50
45
49
49
49
45
50
49
45
50
49
50
49
50

.49
50
49
50
49
50
49
50
49
50
49
45
45

LEP.APPF-6



WNP-2 AMENDMENT NO. 50
August 1995

L1ST OF EFFECTIVE PAGES

APPENDIX F

TEXT PAGES

F.4-144
F.4-145
F.4-146
F.4-147
F.4-148
F.4-149
F.4-150
F.4-151
F.4-152
F.4-153
F.4-154
F.4-155
F.4-156
F.4-157
F.4-158
F.4-159
F.4-160
F.4-161
F.4-162
F.4-163
F.4-164
F.4-165
F.4-166
F.4-167
F.4-168
F.4-169
F.4-170
F.4-171
F.4-172
F.4-173
F.4-174
F.4-175
F.4-176
F.4-177
F.4-178
F.4-179
F.4-180
F.4-181
F.4-182
F.4-183
F.4-184

AMENDMENT

50
49
50
49
50
49
45
50
49
50
49
50
49
50
49
50
49
50
49
50
49
50
49
50
49
50
45
45
45
49
49
45
50
49
50
49
50
49
50
49
50

F. 5-1
F. 5-2
F. 5-3
F. 5-4
F. 5-5
F.5-6

LEP.APPF-7

45
45
45
45
45
45



WNP-2 AMENDMENT NO. 50
August 1995

LIST OF EFFECTIVE PAGES

APPENDIX F

TEXT PAGES AMENDMENT

F. 5-7
F.5-8
F.5-9
F.5-10
F.5-11
F.5-12
F.5-13
F.5-14
F.5-15
F.5-16
F.5-17,
F.5-18
F.5-19
F.5-20
F.5-21

50
45
45
45
45
45
45
45
45
45
45
45
45
45
45

F.6-1

F.7-1
F.7-2
F.7-3
F.7-4
F.7-5

45

45
45
50
45
50

LEP.APPF-8



WNP-2 'MENDMENT NO. 50
August 1995

LIST OF EFFECTIVE PAGES

TEXT PAGES

APPENDIX G
(DAR)

AMENDMENT

Title Page

i
3.3.iii
3.V
V
V3.
V3.i
V3.i1
1X
X
X3.
X3.3.
X3.3.3.
X1V
XV
XV3.
XV3.3.
XV3.3.i
XiX
XX
XX3.
XX3.i

28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28

1.1-1
1 ~ 1 2
1 ~ 1 3

28
28
28

2 e 1 1
2.1-1a
2 e 1 2
2 ~ 1 3

33
33
28
28

2 ~ 2 1
2 \ 2 2
2 ~ 2 3

28
48
28

3 ~ 1 1
3 e 1 2
3 % 1 3
3. 1-4
3. 1-5
3.1-6
3 ~ 1 7
3.1-8
3.1-9

28
28
28
28
48
48
48
37
48

LEP.APPG-1



WNP-2 AMENDMENT NO. 50
August 1995

LIST OF EFFECTIVE PAGES

TEXT PAGES

APPENDIX G
(DAR)

AMENDMENT

3 ~ 2 1
3 ~ 2 1cl
3 ~ 2 2
3 ~ 2 3
3 ~ 2

3'.2-4
3.2-5
3.2-6
3 '-7
3.2-8
3.2-9
3.2-10
3.2-11
3 % 2 1 2
3 ~ 2 1 3
3.2-14
3.2-15
3.2-16
3%217
3.2-18
3.2-19
3.2-20
3 ~ 2 2 1
3 \ 2 2 2
3 % 2 2 3
3.2-24
3.2-25
3.2-26
3 ~ 2 27
3.2-28
3.2-29
3.2-30
3 ~ 2 3 1
3 ~ 2 3 2
3 \ 2 3 3
3.2-34

33
33
33
33
33
28
28
28
28
28
28
28
48
28
48
48
48
48
48
28
28
28
28
28
28
28
28
28
28
28
28
28
33
28
48
28

3 ~ 3 1
3 ~ 3 2

28
36

3.4-1
3.4-2

28
28

3.5-1
3.5-2
3.5-3

28
28
28

LEP.APPG-2



WNP-2 AMENDMENT NO. 50
August 1995

LIST OF EFFECTIVE PAGES

TEXT PAGES

3.5-4
3.5-5
3.5-6
3.5-7
3.5-8
3.5-9
3 '-10
3.5-11
3.5-12
3.5-13
3.5-14
3.5-15

APPENDIX G
(DAR)

AMENDMENT

28
28
28
28
28
28
28
28
28
28
36
28

4.1-1
4.1-2
4.1-3
4.1-4
4.1-5
4.1-6
4.1-7
4.1-8
4.1-9
4 1-10
4.1-11
4.1-12
4.1-13
4. 1-14
4.1-15
4.1-16
4.1-17
4.1-18
4.1-19
4 '-20
4.1-21
4.1-22
4 '-23
4.1-24
4.1-25
4.1-26
4.1-27
4.1-28

28
28
28
36
36
28
28
28
28
28
28
28
36
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28

4.2-1
4.2-1a
4.2-2
4.2-3
4.2-4

33
33
28
28
28

LEP.APPG-3



WNP-2 AMENDMENT NO. 50
August 1995

LIST OF EFFECTIVE PAGES

APPENDIX G
(DAR)

TEXT PAGES AMENDMENT

4
4

4
4
4
4
4
4
4
4
4
4

4

4
4
4
4
4
4
4
4
4
4
4
4
4

4
4
4

. 2-,5

.2-6
~ 2 7
.2-8
.2-9
.2-10
~ 2 1 1
~ 2 12
~ 2 13
~ 2-14
.2-15,
~ 2-16
~ 2 17
. 2-18
2-19

.2-20
~ 2 2 1
~ 2 22
~ 2 23
. 2-24
. 2-25
. 2-26
~ 2 27
.2-28
.2-29
~ 2-30„
~ 2 3 1
~ 2 32
~ 2 3 3
. 2-34
. 2-35
.2-36
a2 37

28
28
28
28
28
28
48
28
48 .

48
48
48
48
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
48
28
28
28
28

4.3-1
4.3-2
4.3-3
4.3-4
4.3-5
4.3-6
4.3-7

28
28
28
28
28
33
28

5.1-1
5.1-2
5.1-3
5.1-4
5.1-5

28
28
28
28
28

LEP.APPG-4



WNP-2 AMENDMENT NO. 50
August 1995

LIST OF EFFECTIVE PAGES

TEXT PAGES

APPENDIX G

(DAR)

AMENDMENT

5.2-1
5.2-2
5.2-3

28
28
28

FIGURES AMENDMENT

2 ~ 1 3
2.1-4
2.1-5
2.1-6
2 ~ 1 7
2. 1-8
2. 1-9

28
28
28
28
28
28
28

3 ~ 1 1
3 ~ 1 2
3 ~ 1 3
3.1-4
3.1-5
3 '-6
3 ~ 1 7
3.1-8
3.1-9
3.1-10
3.1-11a
3 1-11b

28
28
28
28
28
28
28
48
28
28
28
28

3 ~ 2 1
3 ~ 2 2
3 ~ 2 3
3. 2-4
3.2-5
3.2-6
3 ~ 2 7
3.2-8
3.2-9
3.2-10
3e211
3.2-12
3 ~ 2 1 3
3.2-14
3.2-15
3.2-16
3 ~ 2 1 7
3.2-18
3.2-19
3.2-20

28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28

LEP.APPG-5



WNP-2 AMENDMENT NO. 49
August 1994

LIST OF EFFECTIVE PAGES

APPENDIX G
(DAR)

FIGURES

3 '-21
3 ~ 2 22
3 ~ 2 23
3.2-24
3.2-25
3.2-26
3 ~ 2 27
3.2-28

AMENDMENT

28
28
28
28
28
28
28
28

4.1-1
4.1-2
4.1-3
4 '-4
4 '-5
4 '-6
4.1-7
4.1-8
F 1-9
4.1-10

28
28
28
28
28
28
28
28
28
28

4. 2-1
4. 2-2
4.2-3
4.2-4
4.2-5
4.2-6
4.2-7
4 '-8

28
28
28
28
28
28
28
28

4.3-1 28

5-1-1a
5.1-1b
5.1-2
5.1-3a
5.1-3b
5.1-4a
5.1-4b
5.1-5a
5 '-5b
F 1-6a
5.1-6b
F 1-7a
5.1-7b
5.1-8a
5.1-8b
5.1-9a

28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28

LEP.APPG-6



WNP-2 AMENDMENT NO 49
August 1994

LIST OF EFFECTIVE PAGES

FIGURES

5.1-9b
5.1-10a
5.1-10b
5.1-11a
5.1-11b
5 '-12a
5.1-12b
5.1-13a
5.1-13b
5.1-14a
5.1-14b
5.1-15a
5.1-15b
5.1-16a
5.1-16b
5.1-17a
5.1-17b
5.1-18a
5.1-18b
5.1-19a
5 '-19b
5.1-20a
5.1-20b
5.1-21a
5.1-21b
5.1-22a
5.1-22b
5.1-23a
5.1-23b
5.1-24a
5.1-24b
5.1-25a
5.1-25b
5.1-26a
5.1-26b
5.2-1
5.2-2
5.2-3
5.2-4
5.2-5
5.2-6
5.2-7
5.2-8
5.2-9
5.2-10

APPEND1X G
(DAR)

AMENDMENT

28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28

LEP.APPG-7



WNP-2 AMENDMENT NO ~ 49
August 1994

LIST OF EFFECTIVE PAGES

APPENDIX G
(DAR)

TEXT PAGES

Appendix A

Appendix B
B-1
B-2
B-3
B-4
B-5
B-6
B-7
B-8
B-9
B-10
B-11
B-12
B-13
B-14
B-15
B-16
B-17

FIGURES

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

AMENDMENT

28

28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28
28

AMENDMENT

28
28
28
28
28
28
28
28
28

TEXT PAGES AMENDMENT

Appendix C
C-0
C-1
C-2
C-3

Appendix D
D-1
D-2
D-3
D-4
D-5

28
28
28
28
28

28
28
28
28
28
28

LEP-APPG-8



NNP-2 AMENDMENT NO. 49
August 1994

LIST OF EFFECTIVE PAGES

TEXT PAGES

APPENDIX G
(DAR)

AMENDMENT

D-6
D-7
D-8
D-9
D-10
D-11
D-12
D-13
D-13a
D-14
D-15
D-16

28
28
28
28
28
28
28
28
28
28
28
28

FIGURES AMENDMENT

D-1
D-2
D-3
D-4
D-5
D-6
D-7
D-8
D-9
D-10
D-11

Appendix E
E-1
E-2
E-3
E-4

Appendix F
F-1
F-2

Appendix G

Appendix H
H-1
H-2
H-3
H-4
H-5
H-6

28
28
28
28
28
28
28
28
28
28
28

28
28
36
28
28

28
28
28

NOT USED

28
28
28
28
28
28
28

LEP.APPG-9



WNP-2 AMENDMENT NO. 49
August 1994

LIST OF EFFECTIVE PAGES

TEXT PAGES

APPENDIX G
(DAR)

AMENDMENT

H-7
H-8
H-9
H-10

Appendix I
I-1
I-2
I-3
I-4
I-5
I-6
FIGURES

28
28
28

~ 28

28
28
28
48
28
48
48

AMENDMENT

28

LEP.APPG-10



AMENDMENT NO. 50
August 1995

LIST OF EFFECTIVE PAGES

APPENDIX H

TEXT PAGES AMENDMENT

H.O-i
H.O-ii
H.O-iii
H.O-iii(a)
H.O-iv
H.O-v
H.O-vi
H.O-vii
H.O-viia
H.O-viii
H.O-ix
H.o-x
H.O-xi
H.O-xii
H.O-xiii

36
36
36
36

4
36
36
36
12

4
4
4

4
4

H.1.1-1
H.1.2-1
H.1.2-2
H.1.2-3
H.1.2-4
H.1.2-4a

48
12

4
4

21
21

H. 2.
H. 2.
H.2.
H.2.
H.2.
H.2.
H.2.
H.2.
H.2.
H.2 ~

H.2.

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

4
36
36
42
36
36

4
4
4

36
36

H.2 '-1
H.2.2-2
H.2.2-3
H.2.2-4
H.2.3-1
H.2.3-2
H.2.3-3
H.2.3-3a
H.2.3-4
H.2.3-5
H.2.3-5a
H.2.3-6
H.2.3-6a

LEP.APPH-1

4
4

36
36
36
36
36
36
4

12
12
36
36



AMENDMENT NO. 50
August 1995

LIST OF EFFECTIVE PAGES

APPENDIX H

TEXT PAGES AMENDMENT

H.2.3-7
H.2.3-8
H.2.4-1
H.2.4-1a
H.2.4-2
H.2.4-3
H.2.5-1
H.2.5-2
H.2.5-3
H.2.5-4
H.2.5-5
H.2.5-6
H.2.5-7
H.2.5-8
H.2.5-9

4
35
36
36

4
4
4

36
4
4
4
4

36
4
4

H.3.
H.3.
H.3.
H.3.
H.3.
H.3.
H.3.
H.3.
H.3.
H.3.
H.3.
H.3.
H.3.
H.3.
H.3.
H.3.
H.3.
H.3.
H.3.
H.3.
H.3.
H.3.
H.3.
H.3.
H.3.

0-1
1-1
1-2
1-3
2-1
2-2
2-3
2-4,
3-1
3-2
3-2a
3-3
3-4
3-5
3-6
3-7
3-8
3-9
3-10
3-11
3-12
3-12a
3-13
3-'14
3-15

4

4
4
4
4
4
4

36
36
36
36
36
36

4
4

44
4

36
36
36

4
4

36

H.4.0-1
H.4.1-1
H.4.1-2
H.4.1-3
H.4.1-4
H.4.1-5

4

4
4
4

LEP.APPH-2



WNP-2 AMENDMENT NO. 50
August 1995

LIST OF EFFECTIVE PAGES

APPENDIX H

TEXT PAGES AMENDMENT

H.4.1-6
H.4.1-7
H.4.1-8
H.4 '-1
H.4.3-1
H.4.3-1a
H.4.3-2

4
4
4

36
36
12

4

H.5.1-1
H.5.1-2
H.5.1-3
H.5.1-4
H.5.1-5
H.5.1-6
H.5.1-7
H.5.1-8
H.5.1-9
H.5.2-1
H.5.2-2
H.5.2-3
H.5.2-4
H.5.2-4a
H.5.2-5
H.5.2-6
H.5.2-6a
H.5.2-7
H.5.2-8
H.5.2-9
H.-5 '-10

4
4
4

44
4
4
4
4
4
4

36
36
36
36
36
36
36
36
36

4
4

H.6.1-1
H.6.1-2
H.6.1-3
H.6.1-4
H.6.2-1
H.6.2-2
H.6.2-3
H.6.2-4
H.6.3-1
H.6.3-2
H.6.3-3
H.6.3-4
H.6.4-1
H.6.4-2
H.6.4-3
H.6.4-4
H.6.5-1
H.6.5-2

LEP.APPH-3



WNP-2 AMENDMENT NO. 50
August 1995

LIST OF EFFECTIVE PAGES

APPENDIX H

TEXT PAGES AMENDMENT

H.6.5-3
H.6.5-4
H.6.6-1
H.6.6-2
H.6.6-3'.6.6-4

H.6.6-5

4
4
4
4
4
4
4

H.7.0-1

H.A.Titl
H.B.
H.B.
H B.
H.B.
H.B.
H.B.
H.B.
H.B.
H.B.
H.B.
H.B.
H.B.
H.B.
H.B.
H.B.
H.B.
H.B.
H.B.
H.B.
H.B.
H.B.
H.B.
H.B.
H.B.
H.B.
H.B.
H.B.
H.B.
H.B.
H.B.
H.B.
H.B.
H.B.
H.B.
H.B.
H.B.

0-i
e Page0-i
0-iil-l
1-2
1-3
2-1
2-2
2-3
2-4
2-5
2-6
2-7
2-8
2-9
2-10
2-11
2-12
2-13
2-14
2-15
2-16
2-17
2-18
2-19
2-20
2-21
2-22
2-23
2-24
2-25
3-1
3-2
3-3
4-1
4-2
4-3

42
4

'

4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4
4

4
4

36
4
4
4
4
4
4
4

4
4
4
4

36
4

LEP.APPH-4



NNP-2 AMENDMENT NO. 50
August 1995

LIST OF EFFECTIVE PAGES

,APPENDIX H

TEXT PAGES AMENDMENT

H.B.
H.B.
H.B.
H.B.
H.B.
H.B.
H.B.
H.B.
H.B.
H.B.
H.B.
H.B.
H.BE
H.B.
H.B.
H.B.
H.B.
H.B.
H.B.
H.B.
H.B.
H.B.
H.B.

4-4
4-5
5-1
5-2
5-3
5-4
5-4a
5-5
5-6
5-7
5-8
6-1
6-2
6-3
6-4
6-5
6-6
6-7
6-8
6-9
6-10
6-11
6-12

4
4
4
4

36
36
36

4
4
4
4
4
4
4
4
4

"4

4
4
4
4
4

FIGURES AMENDMENT

H.2
H.2
H.2
H.2
H.2
H.2
H.2
H.2
H.2
H.2
H.2
H.2
H.2
H.2
H.2

~ 1 1
~ 1 2
~ 1 3
. 1-4
. 1-5
. 1-6

3 1
~ 3 2
.4-1
.4-2
.4-2
.4-3
.5-1
.5-2
.5-3

(1 of 2)
(2 of 2)

4
4
4
4
4
4
4
4
4
4
4
4

4
4

H.3
H.3
H.3
H.3
H.3
H.3

~ 1 1
~ 3 1
~ 3 2
~ 3 3
.3-4
.3-5

LEP.APPH-5

4
4

48
4
4
4



WNP-2 AMENDMENT NO. 49
August 1994

LIST OF EFFECTIVE PAGES

FIGURES AMENDMENT

H.4.1-1
H.4.1-2

4
4

H. 5. 1-1
H.5.1-2
H 5 '-3
H.5.2-1
H.5.2-2
H.5.2-3
H.5.2-4

48
4

44
4
4

37
4

H.6.1-1
H.6.2-1
H.6.3-1
H.6.4-1
H.6.4-2
H.6.5-1
H.6.5-2
H.6.6-1

4
4
4
4
4
4
4 ~

4

H.A-la
H.A-lb
H.A-lc
H.A-ld
H.A-le
H.A-lf
H.A-lg
H.A-lh

35
33
35
35
35
35
46
35

H.B.2-1

LEP.APPH-6



WNP-2 AMENDMENT NO. 50
August 1995

LIST OF EFFECTIVE PAGES

.APPENDIX I
TEXT PAGES AMENDMENT

I-3.
I-3.1
I-13.1
I-1v
I-v

23
23
23
23
23

I ~ 1-1
I. 1-2
I ~ 1-3

23
23
23

I.2-1
I.2-2I ~ 2 3I.2-4
I.2-5
I.2-6
I.2-7

23
23
23
23
31
34
34

I ~ 3 1I ~ 3 2I. 3-3
I. 3-4
I. 3-5
I.3-6
I ~ 3 7I.3-8
Z.3-9
I.3-10
I.3-11

23
23
23
23
23
23
23
32
23
29
29

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

32
23
23
23
23
23
23
23
23

I. 5-1
I.5-2
I.5-3
I.5-4
I.5-5
I.5-6
Z.5-7

23
23
23
'23
23,
32
32

LEP ~ APPI-1



WNP-2 AMENDMENT NO. 50
August 1995

LIST OF EFFECTIVE PAGES

APPENDIX I
TEXT PAGES AMENDMENT

I.6-1
I.6-2
I.6-3
I.6-4
I.6-5
I.6-6
I.6-7
I.6-8
I.6-9
I.6-10
I.6-11
I.6-12
I.6-13
I.6-14
I.6-15
I.6-16
I.6-17
I.6-18I'-19
I.6-20
I.6-21
I.6-22
I.6-23
I.6-24
I.6-25
I.6-26I'-27

23
23
23
23
23
23
23
33
23
23
30
30
23
23
23
23
23
23
23
23
23
23
23
23
23
30
23

I ~ 7 1
Ie7 2I ~ 7 3
I.7-4
I.7-5
I.7-6I ~ 7 7
I.7-8
I.7-9

23
23
31
31
23
23
31
31
29

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

LEP.APPI-2

30
23
23
23
46
23
29
23
23



WNP-2 AMENDMENT NO. 50
August: 1995

LIST OF EFFECTIVE PAGES

APPENDIX I
TEXT PAGES AMENDMENT

I.8-10
I.8-11
I.8-12
I.8-13
I.8-14
I.8-15
I.8-16
I.8-17
I.8-18
I.8-19
I.8-20
I.8-21
I.8-22
I.8-23
I.8-24
I.8-25
I.8-26
I.8-27
I.8-28
I.8-29
I.8-30
I.8-31
I.8-32
I.8-33
I.8-34
I.8-35
I.8-36
I.8-37
I.8-38
I.8-39
I.8-40
I.8-41

23
23
23
23
32
32
23
23
31
23
23
23
23
23
23
23
23
23
23
23
23
23
23
46
46
23
23
32
23
23
23
23

LEP.APPI-3



WNP-2 AMENDMENT NO. 50
August 1995

LIST OF EFFECTIVE PAGES

APPENDIX J

TEXT PAGES

Title Page

AMENDMENT

27

Shielding Evaluation Report

TEXT PAGES AMENDMENT

3.

3.3.iil
3.V
J+V
Vl
J V31
Jo Vlli
J lx
Jox
J X3.
J. xi(a)
J. Xii
X111
X1V
J XV
XVl
J. XVii
XV3.3.3.

0
0
0

35
35
0

38
35
35
39
39
48
38

0
0

35
0

48
0

1-1
1-2

0
0

2-1
2-2
2-3
2-4
2-5
J.2-6
J ~ 2 7
2-8

0
0
0
0
0

35
35

0

3-1
J ~ 3 2
J % 3 3
J. 3-4
3-5
3-6
3-7
3-8
3-9

0
35
35
35

0
35
35

0
35

LEP.APPJ-1



WNP-2 AMENDMENT NO. 50
August 1995

LIST OF EFFECTIVE PAGES

APPENDIX J

TEXT PAGES

3-10
3-11

AMENDMENT

35
35

4-1
J.4-2
J.4-3

J. 5-1
5-2
5-3
J.5-4
5-5
J.5-6
5-7
J.5-8
J.5-9,
5-10
5-11
J.5-12
5-13
5-14
J.5-15
5-16

FIGURES

5.1
5.2
5.3
5.4

TEXT PAGES

0
50
48

35
0
0

35
0

35
0

35
35

0
49
35

0
0

35
0

AMENDMENT

0
48
48
48

AMENDMENT

J.6-1
J.6-2
J.6-3
J.6-4
J.6-5
J.6-6
J.6-7
Table J.6.2
Table J.6.3
Table J.6.4

35
39
50
48
48

(36 Pages)
(23 Pages)

39
0

48

50
50

LEP.APPJ-2



WNP-2 AMENDMENT NO. 50
August 1995

LIST OF EFFECTIVE PAGES

APPENDIX Z

FIGURES AMENDMENT

6.1
6.1a
6.2a
6.3
6. 3a
6.4
6.4a
6.5
6.5a
6.6
6.6a
6.7
6.7a
6.8
6.8a
6.9
6. 10.
6. 11
6. 12
6. 13
6. 14
6. 15
6. 16
6. 17
6. 18
6. 19
6.20
6.21
6.22
6.23
6.24
6.25
6.26
6.27
6.28
6.29

46
46
46
46
46
46
46
48
46
46
46
46
46
46
46

0
0
0
0
0
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1.2.1.3 Plant Design Criteria
The plant design criteria are based on general design criteria
given in Appendix A of 10 CFR Part 50. Conformance to these
criteria is discussed in 3.1. The classifi'cation of struc-
tures, components, and systems is discussed in 3.2.

The principal regulations and codes that are used extensively
in plant design are highliqhted in Table 1.2-1. Note that the
codes lj.sted may not be applicable in their entirety. The
many codes and regulations used in relation to individual
systems or structures are discussed throu'qhout the FSAR,
including applicable addendums and issue dates.

The plant shieldinq and radiation zone classification can be
found in Table 1.2-2. Chapter 12, Radiation Protection, pro-
vides further details.
1.2.2 PLANT DESCRIPTION

1.2.2.1 Site Characteristics

Site location and Size

WNP-2 is located in the southeast area of U.S. DOE's Hanford
Reservation in Benton County, Washington. The site is
approximately three miles west of the Columbia River at River
Mile 352, approximately eight miles north of North Richland,
12 miles north of the City of Richland, 18 miles northwest of
Pasco, and 21 miles northwest of Kennewick. The site is
approximately square shaped with a corridor extending to the
makeup water pumphouse located on the Columbia River as shown
in Figure 1.2-1a. The WNP-2 site encompasses an area of
approximately 1089 acres.

1.2.2.1.2 Description of Site Environs

1.2.2.1.2.1 Site Land

The plant site grade level is 441 feet above mean sea level
(MSL). The site is situated near the middle of. a relatively
flat, essentially featureless plain which is best described as
a shrub steppe with sagebrush interspersed with perennial
native and introduced annual qrasses extending in a northerly,
westerly, and southerly direction for several miles. On the
east, the site runs within three miles of the Columbia River.
The plain is characterized by sliqht topographic relief with a
maximum, across the plant site, of approximately ten feet.

1. 2-11



WNP-2 AMENDMENT NO. 27
November 1982

1. 2. 2. 1. 2. 2 Population

It is estimated that 251,700 people were living within a
50-mile radius of the project in 1980. Since the site is
situated within the Hanford Reservation, there are no signifi-
cant clusters of population within a 10-mile radius. The
closest inhabitants occupy farms which are located east of the
Columbia River and are thinly spread over five compass sec-
tors. None are locateR within three miles of the site. Only
80 persons reside in the 3-5 mile area and all are east of the
Columbia River. The neaxest population center is the City of
Richland, 12 miles to the south, with a 1980 population of
33,578.

By the year 2020, the 5-mile radius population is projected to
be 255 and the 50-mile population is projected to be about
380,000.

1. 2. 2. 1. 2. 3 Land tJse
N

Natural physical characteristics of the plant site which indi-
cate that the area is ideally situated for and suited for
operation of the plant include: favorable geographical,
geological, and seismological characteristics; adequate water
supply; ideal climatological characteristics; and remoteness
from population centers or areas of special ecological con-
cern. 'the site area has served as a nuclear industrial center
since 1943 when it was selected by the federal government as
the location fox construction of one of the world's first
nuclear production reactors. Since 1943, nine plutonium pro-
duction reactors and a numbex'f test reactors have been
constructed and operated at the Hanford Reservation.

1. 2. 2. 1. 2. 4 Meteorology

The climate around WNP-2 is basically continental with a wide
range of annual temperatures. Summers are warm and Rxy with
infrequent thunderstorms. Summer temperatures reach 90'F or
above about 56 days a year. The average summer temperature is
73.7'F, but temperatures greater than 100'F can be expected 13
Rays each year. During the winter months, the mean daily tem-
perature is 32.4'F. Temperatures below O'F are expected four
days each year. The minimum and maximum temperatures were
27 F in December 1919 and 115'F in July 1939. Precipitation
averages 6.25 inches per year. The heaviest rainfall of
the record occurred in'October 1957, with 1.68 inches in
six hours. The greatest recently recorded snow depth of
12=inches was observed in December 1964. Winds at the site
show a bi-modal direction distribution from approximately
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south and northwest. The Hanford region experiences high wind
speeds due to squall lines, frontal passages, strong pres-
sure gradients and thunderstorms. The site has experienced
only one recorded tornado and has not been known to be
affected by typhoons. The average wind speed is 7.6 mph.
Peak wind gusts measured at towers in the area have never
exceeded 80 mph.

1.2.2.1.2.5 Hydrology

The Columbia River is the controlling water body in the region
as a surface water source. The river also forms a potential
discharge boundary for the aquifer. The surface soils at
Hanford are sufficiently permeable to take in water from pre-
cipitation and industrial discharges.

The surface water flow of the Columbia River in the Hanford
reach is to a large extent controlled by regulation of
upstream reservoir projects which have a total active stor-
age capacity of more than 34 million acre-feet.. Control of
flow in the immediate vicinity of the site (River Mile 352)
is experienced from operation of the nearest upstream
hydroelectric projects. Minimal effect on the river flow
at River Mile 352 is caused by back water from McNary
Dam at River Mile 292, approximately 60 river miles down-
stream from the Site area.

Consumptive use of water upstream from the Hanford reach is
primarily associated with irrigation. The effects of
this consumptive use on streamflow has been taken into
account in- the modified mean monthly discharges for the
Columbia River below Priest Rapids Dam.

Zn general, the groundwater table resulting from groundwater
flowing under the Reservation is highest in the southwestern
area near Rattlesnake Mountain and slopes toward the area
near the center -of the Reservation. From this central area
the general slope is northeast and southeast.
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Project administration programs will be managed so as to min-
imize all avoidable release of undesirable discharges of
chemicals and other noxious wastes during operation of the
project.
A considerable amount of research, predicting and recording
has been made on the Columbia River temperatures in the
Hanford reach. Statutory controls have included the

. Federal Water Quality Act, the State of Washington Water
Quality Standards for Intrastate Waters by the Water Pollution
Control Commission, Water and Environmental Quality Improv-
ment Act and National Environmental Policy Act.

Washington State standards for the Columbia River from the
Washington-Oregon border (River Mile 309) to Priest Rapids
Dam (River Mile 397) categorize this reach as Class A and
among other criteria stipulate temperature requirements.
No measurable increases are permitted within the waters
designated which result in water temperatures excehding 68oF.,
nor shall the cumulative total of all such incrqases arising
from non-natural causes be permitted in excess of t=l10/(T-15),
with "t" the permissive increase and "T" the resultant water
'temperatur'e.

The main stem of the Columbia River shows little change in
mineralization from the 'International, Boundary to.the -point
of its confluence with the Snake River. The effect. of incoming
tributaries with higher mineralization is partly offset by
the contribution of tributaries with lower minepalization.
The major reason for the uniformity of mineralization
in this stretch of the main stem is the relative discharge of
the Columbia River compared to that of its tributaries. The
average flow of the largest tributary above the plant, Spokane
River, is less that 10 percent of the average flow of the
Columbia River at Pasco.

.The Columbia River as it enters the United States from Canada
has a calcium bicarbonate type water which has an average dis-
solved-solids concentration of approximately 90 mg/1 (milli-
grams per liter). Samples collected daily at the International
Boundary (Northport, Washington) since 1952 have had a dis-
solved-solids range of 71-158 mg/1. The water is moderately
hard, ranging from 62 to 128 mg/1 hardness. At River Mile 385
the dissolved-solids range is 75-104 mg/lp and hardness range
62-81 mg/l.

Water temperatures range on the average at Priest Rapids from
36oF to 68oF, with a low in February-March and a high in August.

. 1.2-14



A phase shift caused by upstream reservoirs has in recent years
caused a shift in peak temperatures toward the fall months.
High temperatures of 70.7 F were observed during the high year
of record, 1958.
Dissolved oxygen concentrations are normally near saturation.
Occasional dips do occur seasonally, but do not constitute any
significant impairment of water quality. Oxygen levels near
the study area range from 9.5 to 14.0 mg/1, with a mean of
11.8 mg/l.
Coliform organisms average 131MF/100 ml in the reach below
Priest Rapids Dam; the observed range is from 0 to 430MF/100 ml.
1.2.2.1.2.6 Geology
The Hanford Reservation lies in the east central part of the
Pasco Basin, a structural and topographic depression in the
Columbia Plateau. The region is underlain by three major
geologic units: (1) Tertiary basaltic lavas and inter-
calated sediments of the Columbia River Group at the base,
(2) Plio-Pleistocene sediments of the Ringold Formation, and
(3) the Pasco (glaciofluvial) gravels and associated sediments
of late Pleistocene age at the surface.
The Hanford Reservation lies near the center of a major
structural basin traversed by largely east-trending anticlinal
(upfolded) ridges. The ridges, as deduced by geological
studies and the determined age of the Ringold Formation, began
to rise towards the end of the Miocene period. Uplift has
been slow and continuous, comparable to basining. The
Ringold and younger sediments are essentially undeformed.
There are no mapped faults or capable faults known in the
immediate vicinity of the site. The closest mapped fault is
about 12 miles northwest of the site.
The Columbia River Group basalts of Miocene Age are more than
5,000 feet thick. They extend to a considerable depth
below sea level on the Reservation. Their present position
resulted from long, slow basining, beginning about early
Pliocene time. Beneath the Columbia River basalts are over
5,000 feet of older unidentified extrusive volcanics with an
oceanic basement of probable Jurassic age.
The basalts and their associated sedimentary interbeds are
unconformably overlain by the Ringold Formation sediments of
late Pliocene and early Pleistocene age. The Formation has
been divided into three members — a lower, so-called "blue
clays", a middle conglomerate, and an upper fine sand andsilt. The "blue clays" are largely compact and calcium car-
bonate-indurated silts.
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The conglomerates generally blanket the silts, although they
also interfinger with them in part. They are in turn over-
lain by the silts and sands of the uppermost part of the
formation. These upper silts and sands are known only from
White Bluffs. They, or their equivalents, were. eroded, from
the other parts of the Hanford area.
Where exposed to weathering, as in the White Bluffs, the
Ringold tends 'to soften and to be subject to sliding and
sloughing. However, when subject to the surcharge of apprec-
iable cover, and protected from weathering, the Ringold
Formation takes on the aspect of bedrock with measured com-
pressional wave velocities in the neighborhood of 10,000 fps.
The Pasco Gravels and their fine-grained variant, the Touchet
Beds, are the compact though uncemented deposits of late
Pleistocene age. They were laid down by glacial meltwater
and glacial lake floodwaters.

The Pasco Gravels, because of their manner of deposition and
depth of burial, have a suitability and load bearing capacity
considerably in excess of that experienced with normal alluvium.
The glaciofluvial deposits occur at the surface, or under a
thin cover of loessial materials. The unconfined ground
water table in these deposits is controlled by the Columbia
River elevation.
1.2.2.1.2.7 Seismology

The WNP-2 plant site is situated in an area characterized by
low seismicity and widely..scattered epicenters. Only one of
the earthquakes that has occurred within a radius of approxi-
mately 20 miles of the site during the more than 140 years
of historic record of seismic activity in the region was
large enough to be felt at the site. Of the thirteen
earthquakes that have been felt at, or possibly affected,
the site, the highest intensity at the site was estimated
to have been an intensity IV-V (MM) from the December 14, 1872
earthquake, and an intensity IV (MM) from the Milton-
Freewater shock of July 15, 1936. It is estimated that
the vibratory ground motion at the site from either of
these earthquakes did not exceed an acceleration of 0.015g.

1.2-16



WNP-2 AMENDMENT NO 12
November 1980

a. Main steam line radiation monitoring system,

b. Air ejector and off-gas radiation monitoring
systems,

c. Liquid radwaste effluent radiation monitoring
system,

d. Service water blowdown radiation monitoring
system,

e. Standby service water radiation monitoring
system,

f. Reactor building ventilation exhaust plenum
r adi ation monitoring system,

g. Reactor building elevated release point radiation
monitoring system,

h. Turbine building ventilation exhaust radiation
monitoring system,

i. Radwaste building ventilation exhaust radiation .

monitoring system, and

Reactor building closed cooling water monitoring
system.

1.2.2.9.2 Area Radiation Monitors

Radiation monitoring devices are provided in key areas
throughout the plant buildings to ensure that plant personnel
will not be inadvertently exposed to high radiation doses.

1.2.2.9.3 Site Environs Radiation Monitoring

A comprehensive radiation survei 1 1 ance progr am was initiated
in the spring of 1978 to measure radiation levels in the
environs surrounding the plant. The program is designed to
measure radiation dose or radioisotope levels in 8 different
media. Ambient radiation dose will be monitored using ther-
moluminescent dosimeters (TLD). Airborne particulates are
measured by filtering known quantities of air and analyzing
the filtered material.
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River water is samples, at the plant intake, at the plant
discharge, in the river below the plant and at the nearest
downstream municipal water supply. Groundwater will also be
monitored.

The radiation monitoring program includes sampling of vegeta-tion where available in the vicinity of the site, the collec-tion of sediment samples from the river, and collection of
milk samples at four locations around the site.
Sampling for the radiation monitoring program occurs at forty-
three sampling stations within ten miles of the site, at one
sampling station approximately 11 miles downstream on the
Columbia River, one sampling station at Lower Granite Dam on
the Snake River about 80 miles east of the project, and at onecontrol station at Grandview approximately 33 miles west
southwest of the plant.. The details of this monitoring
program are given in the Environmental Report.
1.2.2.9.4 Liquid Radwaste System Control
Liquid wastes to be discharged are handled on a batch basiswith protection against accidental discharge provided by pro-
cedural controls. Znstrumentation with alarms to detect
abnormal concentration of the radwaste is provided, including
automatic closure of discharge valves isolating the system
from the environment.

1.2.2.9.5 Solid Radwaste System Control
The solid radwaste system collects, treats, and stores solid
radioactive wastes for offsite shipment. Wastes are handle'd
on a batch basis. Radiation levels of the various batches are
monitored by the opeiator.
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The sanitary drain system effluent is directed to a septic
tank and distributed into a tile field located on the plant
site.
1.2.2.12.6 Process Sampling Systems
The process sampling system provides process information that
is required to monitor plant and equipment performance and
changes t'o operating parameters. Representative liquid and
gas samples are taken automatically and/or manually during
normal plant operation for laboratory or on-line analyses.

1.2.2.12.7 Condensate Supply System
The condensate storage facility provides a source of-water
for testing and makeup during operation. Two 400,000 gallon
condensate storage tanks are interconnected to simultaneously
supply condensate to the main condenser via one header, to
the CRD pumps via a second header, and to the RHR, RCIC, and
HPCS systems and condensate supply and condensate filter/
demineralizer backwash pumps via a third header. The con-
densate supply pumps deliver condensate to miscellaneous
services in the reactor and radwaste buildings.
Condensate is returned to the condensate tanks from the HPCS,
RCIC and radwaste systems, from CRD, condensate supply, and
condensate filter/demineralizer backwash pump mini flows,
and from the main condensate system (equivalent to excess
CRD injection water). Initial filland makeup, is from the
demineralized water system.

1.2.2.12.8 Equipment and Floor Drainage Systems
Plant, equipment and floor drainage systems handle both
radioactive and nonradioactive drains. Drainage systems
which carry radioactive waste are isolated from drainage
systems which do not carry radioactive waste.
All drains in the reactor building and radwaste building are
considered radioactive. Turbine building drains are divided
into radioactive and nonradioactive.
Floor and equipment drains in the diesel-generator building,
service building, and storm water dra'inage are non-
radioactive.

1.2.2.12.9 Compressed Air Systems
The compressed air system consists of the contol and service
air system and the containment instrument air system.
The control air system is designed to supply clean, dry, oil
free air to station instrumentation and controls and to the
accumulators of the main steam isolation valves located out-
side the primary containment.
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The service air system is designed to supply clean, oil free
air for station services, such as backwashing demineralizers
and filters, hose connections for maintenance throughout the
station and breathing "a'ir at selected locations.
The containment instrument air system is designed.to supply
clean, dry, oil free air for main steam line isolation valvesg
safety/relief valve accumulators, and pneumatic operators
located inside the primary containment.

1.2.2.12.10 Heating, Ventilating, and Air Conditioning
Systems

The heating, ventilating, and air conditioning (HVAC) systems
are designed to maintain proper air quality for personnel
comfort and safety. Xn addition, the main control room, thecritical switchgear area, the cable spreading room HVAC systems,
the standby service water pump room heat removal systems, the
reactor building emergency pump and critical electric equip-
ment area cooling systems, and the ventilation system for the
standby diesel generators are designed to operate under all
station conditions. The primary containment drywell cooling
and ventilation system is designed to operate during normal
operation and under most upset conditions except a LOCA. All
air distribution systems are designed so that airflow is di-
rected from areas of lesser potential contamination to areas
of progressively greater potential contamination.

Three separate and redundant HVAC systems service the main
control room, cable spreading room, and critical switchgear
areas. Standby service'ater is used as the cooling medium
for each system when the normal cooling water supply is un-
available.

Heating and ventilation for the standby diesel generator rooms
is provided continuously for each diesel generat'or unit.
Water cooled air handling units provide additional cooling
when the diesel generators operate.

The turbine building is provided with a once-through ventila-
tion system based on the use of evaporative coolers.

Ventilation for the radwaste building is provided by means of
a once-through ventilation system with particulates filtered
before release to the atmosphere.

The standby service water pump room heat removal systems con-
sist of two independent and separate fan coil units.
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WNP-2 AMENDMENT NO. 14
April 1981

1.4.6 MAJOR CONTRACTORS

1.4.6.1 Fishbach/Lord

Fischbach/Lord is responsible for the major electrical
installation at WPPSS Nuclear Project No. 2, consisting of
raceways, conduit, cable, terminators, and electrical
equipment. They were formed as a joint venture, solely for
this project, in 1974.

1.4.6.2 Pittsburgh-Des Moines Steel Company

Pittsburgh-Des Moines Steel Company is responsible for
engineering, fabrication and installation of materials in the
WNP-2 Primary Containment Vessel.

1.4.6.3 Wright-Schuchart-Harbor (WSH)/Boecon (Boeing Con-
struction)/GERI (General Energy Resources Inc.) (WBG)

WBG was formed as a joint venture October 1,, 1977 to be
responsible for installation of major mechanical equipment,
power and process piping for WPPSS Nuclear Project No. 2.
They are completing the internal installation of NSSS piping.
1.4.7 CONSULTING ENGINEER — R. W. BECK AND ASSOCIATES

The independent consulting firm of R. W. Beck and Associates
is the consulting engineer for Washington Public Power Supply
System's Nuclear Project No. 2. This firm was also a con-
sulting engineer for Hanford No. 1. Having extensive
experience in preparing engineering feasibility and financing
studies and reports necessary for the success of utility and
civic improvement projects, the firm is well qualified for
employment as a consulting engineer and was chosen as a result
of its experience.

The duties of the consulting engineer are briefly summarized
as follows: prepare estimates of plant capability, energy
potential, usability within area loads and resources, the cost
of power and energy output of the project, and generally
determine the feasibility of the project. These duties will
include assisting in preparation of a Bond Resolution, pre-
paration of an enginering report, schedules for investment of
funds, schedules for debt service payments, and other engi-
neering services necessary to facilitate the financing of the
project.

1. 4-3
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TABLE 1.4-1

COMMERCIAL NUCLEAR REACTORS COMPLETED, UNDER CONSTRUCTION i

Page 1 of 2

OR IN DESIGN BY GENERAL ELECTRIC

STATION UTILITY
RATING

(mre)

YEAR
OF

ORDER

YEAR
OF

STARTUP

Dresden 1

Humboldt Bay
Kahl
Garigliano
Big Rock Point
JPDR
KRB
Tarapur 1

Tarapur 2
GKN

Oyster Creek
Nine Mile Point 1

Dresden 2

Pilgrim
Millstone 1

Tsuruga
Nuclenor
Fukushima 1

BKW KKM
Dresden 3
Monticello
Quad Cities 1

Browns Ferry 1

Browns Ferry 2
Quad Cities 2
Vermont Yankee
Peach Bottom 2
Peach Bottom 3
Fitzpatrick
Bailly
Shoreham
Cooper
Browns Ferry 3
Limerick 1

Hatch 1

Fukushima 2
Brunswick 1

Brunswick 2
Arnold
Fermi 2
Limerick'
Hope Creek 1

Hope Creek 2

Commonwealth Edison
Pacific G&E
'Germany
Italy
Consumers Power
Japan
Germany
India
India
Holland
JCP&L
Niagara Mohawk
Commonwealth Edison
Boston Edison
NUSCO

Japan
Spain
Japan
Switzerland
Commonwealth Edison
Northern States
Commonwealth Edison
TVA
TVA
Commonwealth Edison
Vermont Yankee
Philadelphia Electirc
Philadelphia Electric
PASNY
NIPSCO
LILCO
Nebraska PPD
TVA
Philadelphia Electric
Georgia
Japan
Carolina P&L
Carolina P&L
Iowa ELP
Detroit Edison
Philadelphia Electric
PSE&G
PSE&G

200
69
15

150
70
11

237
190
190

52
640
625
809
664
652
340
440
439
306
809
545
800

1098
1098

800
514

1065
1065

821
660
819
778

1098
1055

786
762
821
821
569

1056
1055
1067
1067

1955
1958
1958
1959
1959
1960
1962
1962
1962
1963
1963
1963
1965
1965
1965
1965
1965
1966
1966
1966
1966
1966
1966
1966
1966
1966
1966
1966
1966
1967
1967
1967
1967
1967
1967
1967
1968
1968
1968
1968
1969
1969
1969

1960
1963
1961
1964
1965
1963
1967
1969
1969
1968
1969
1969
1970
1972
1970
1970
1971
1971
1972
1971
1971
1972
1974
1975
1972
1972
1974
1974

,1975

1974
1977

1975
1974
1977
1975
1975

1.4«4
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TABLE 1.4-1 (Continued) Page 2 of 2

STATION UTILITY
RATING

(RWe)

YEAR
OF

ORDER

YEAR
OF

STARTUP

2immer
Chinshan
Caorso 1

Hatch 2
La Salle 1

La Salle 2
Susquehanna 1

Lusquehanna 2
Chinshan 2
WPPSS 2
Nine Mile Point 2
Grand Gulf 1

Grand Gulf 2
Kaiseraugst
Fukushima 6
Tokai 2
Riverbend 1

Riverbend 2
Perry 1

Perry 2
Hartsville A-1
Hartsville B-1
Hartsville A-2
Hartsville B-2
Laguna Verde 1

Leibstadt
Kuosheng 1

Kuosheng 2
Clinton 1

Clinton 2
Montague 1

Aliens Creek 1

Skagit 1

Skagit 2
Barton 3
Blackfox 1

Blackfox 2
Cofrentes
Laguna Verde 2
Encl 6
Encl 8

CCDPP
Taiwan
Italy
Georgia
Commonwealth Edison
Commonwealth Edison
Pennsylvania P&L
Pennsylvania P&L
Taiwan
WPPSS

Niagra Mohawk
Midsouth
Midsouth
Switzerl'and
Japan
Japan
Gulf States
Gulf States
Cleveland Electric
Cleveland Electric
TVA
TVA
TVA
TVA
Mexico
Switzerland
Taiwan
Taiwan
Illinois Power
Illinois Power
NUSCO
Houston L&P
Puget SD
Puget SD
Alabama
Oklahoma
Oklahoma
Spain
Mexico
Italy
Italy

810
610
827

~ 795
1078
1078
1050
1050

610
1103
1100
1250
1250
915

1135
1135

940
940

1205
1205
1233
1233
1233
1233

660
940
992
992
950
950

1150
1200
1288
1288
1220
1150
1150
975
660
982
982

1969
1969
1969
1970
1970
1970
1970
1970
1970
1971
1971
1971
1971
1971
1971
1971
1972
1972
1972
1972
1972
1972
1972
1972
1972
1972
1972
1972
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1973
1974
1974

I

1977
1975
1979

1978

1978
1976
1976

1977
1978
1978
1979

1977
1978
1980
1980
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WNP-2 AMENDMENT NO. 27
November 1982

The dominant topographic features in the area are the
Rattlesnake Hills, 13 to 15 miles west southwest, 3200 feet
above the elevation of the plant site; Gable Mountain,
approximately 10 miles northwest of the site and about 670
feet above the site grade; and the steep river cut bluffs
forming the east bank of the Columbia River, approximately 3.5
miles east of the site (Figure 2.1-1).
2.1.1.3 Boundaries for Establishing Fffluent Release Limits

An area encompassing approximately one square mile has been
established as the limit of the restricted area for which
effluent concentrations have been calculated in conformance
with 10 CFR Part 20 (Table 11.3-9). This area is shown in
Figure 2.1-3 as the nearly square area surrounding the WNP-2
plant and conforms for the most part to the property boundary.
Prior to completion of WNP-1 and WNP-4, WNP-2's east
restricted area boundary will be located 0.4 miles from site
center (dotted line Figure 2.1-3). This places all WNP-1/4
construction activities, including parking lots, outside of
WNP-2 restricted area. Once WNP-1 and WNP-4 construction is
completed, the east boundary will be located 0.5 miles from
site center which is a common restricted area boundary with
WNP-1 and WNP-4. The distance between the WNP-2 release
points and the restricted boundary is approximately 800 meters
in those sectors (SE, ESE) having the highest calculated /Qs.
This distance has been used to estimate the maximum expected
concentration at the boundary for routine releases.

The restricted area includes WNP-2 buildings, meteorological
tower, access road, and railroad spur. The Supply System is
developing plans for an Emergency Response/Plant Support
Facility to be located in the southwest corner of the
restricted area. One main railroad line crosses the
restricted area. The Wye Burial Ground (discussed in 2.2.2.2)
is also within the restricted area. Since no person will be
approaching the plant except properly authorized personnel,
and distances are too great for pedestrian traffic, and the
plant site itself is being fenced; only the access road and
railroad are considered localities requiring control for
emergency purposes. This entire restricted area is within the
DOE Hanford Site and within the Supply System exclusion area
as described in 2.1.2.1.
2.1.2 EXCLUSION AREA AUTHORITY AND CONTROL

2.1.2.1 Authority
The Washington Public Power Supply System has leased 1089 acres,
within the DOE Hanford Rite, from the Department of Energy to

2 ~ 1 2



WNP-2 AMENDMENT NO. 27
November 1982

be used for WNP-2. A letter from the DOE Richland Operations
office to the Manaqing Director of the Supply System
(Reference 2.1-1) advises that the Department of Energy has
the authority to sell or lease land on the Hanford Site and
the letter further states: "This Authority is contained in
Section 120 of the Atomic Energy Community Act of 1955, as
amended, and Section 1616 of the Atomic Energy Act of 1954, as
amended. There is also general federal disposal authority
available under the Federal Property Administrative Services
Act of 1949, as amended."

2.1-2a
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WNP-2 AMENDMENT NO. 25
June 1982

In several of the monthly summary reports, the computer pro-
grams as applied to dummy data have been compiled as called
for in the Quality Assurance Manual (Reference 2.3-23) for
the purpose of documenting proper programming and proper com-
puter performance.

These computer computations have been verified with hand cal-
culations made with the dummy data. The computational pro-
grams for x/Q were similarly tested.
2.3.3.2.4 Meteorological Monitoring Program During Plant

Operation

The Supply System Meteorological Measurements Program (MMP)treats WNP-2 and WNP-1/4 as an integrated whole. As WNP-2
fuel load is scheduled prior to WNP-1/4 fuel load, the
WNP-1/4 MMP will incorporate the procedures applied to
WNP-2. The instruments and data acquired are described in
2.3.3.1. This data forms the primary input data which will
be relayed to the control room and site computers, as re-
quired, on a real-time basis. Data is also multiplexed to
the WNP-1/4 control room, the FFTF, and the PSPGL Skagit-
Hanford site required by contract. The data is available to
indicated locations as five-minute average analog values and
are converted to digital values for CRT and printout displayswith various analog meter displays also available. Thesedigitized, electronically averaged, five-minute data will be
processed into 15-minute averages for utilization in Supply
System dispersion models. Longer period averages will also
be computed for trend analysis and report generation. These
data will be routed to satisfy 'display and processing re-
quirements of the onsite technical support centers (TSC) and
the emergency operations facility (EOF). The primary mete-
orological tower data will be stored on tape at the tower and
also stored for 24 hours in raw and processed form by the
plant data acquisition system. Instrument calibrations and
maintenance procedures will be implemented to meet the data
recovery and system accuracy requirements of Regulatory Guide
1.23. The backup system will be sited near the EOF after
appropriate consideration of local topography and the final
EOF building configuration. Instrumentation, maintenance,calibration, and processing of sensor data will be identical
to that of the primary system. Sensor data obtained from the
backup system will be ten-meter, five-minute averaged wind-
speed, wind direction, Sigma Theta, temperature, dewpoint, a
temperature difference (over a to-be-determined height), and
a five-minute precipitation total. This system is designed
to meet or exceed a data unavailability of 0.01 and backup
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WNP-2 AMENDMENT NO. 25
June 1982

system data access of less than five minutes. All sensor
data will be interactively accessable as detailed in the
WNP-2 Emergency Preparedness Plan. Spatial data acquisi-tions are planned from a network of approximately twenty
10-meter towers operated by Battelle Pacific Northwest Lab-
oratories for the Department of Energy. Data will also be
obtained as available from the 400-meter HMS tower and aux-iliary systems operated by Battelle. Terrain data require-
ments per Regulatory Guide 1.23 will be satisfied by select-
ing the appropriate 10-meter tower data following written and
automated selection procedures based on the current meteoro-
logical situation. Where economically feasible, the Supply
System will acquire any additional data required for thesafety of the public. Data exchange with state and federal
agencies will be incorporated in the MMP to 'meet their re-
quirements. The accuracy, calibration, and reliability ofall data not directly controlable by the Supply System will
be determined by the private/governmental controlling agency.
2.3.3.3 Other Meteorological Measurement Programs Con-

sidered for the Data Comparisons

2.3.3.3.1 WNP-2 Temporary Tower

A temporary 23-foot onsite tower was used during the periodApril 1, 1972 through A'ugust 31, 1974, to obtain data inputfor WNP-2 environmental studies and to provide a comparative
overlap with the initially measured permanent tower data.
The temporary tower was located in the vicinity of the perm-
anent towers with its base at approximately 448 feet MSL.
Wind data from the temporary tower were obtained at the 23-foot level while temperature data were acquired at the three-foot level. Wet bulb data from the temporary tower were es-
tablished from techniques and data contained in the U. S.
Department of Commerce, Weather Bureau Office Document, Rela-tive Humidity and Dewpoint Table. As a special quality as-
surance program was not initiated for the temporary towerinstallation, it is not possible to assert that this tower's
data complied with the requirements contained in Regulatory
Guide 1.23.

2.3.,3.3.2 Hanford Meteorological Station
The Hanford Meteorology Station (HMS) is on a plateau in
south central Washington. The plateau slopes downward toward
the Columbia River, about 10 miles north of the station and
about 300 feet lower in elevation. Elevation of the stationis 733 feet MSL. The nearest city is Richland, about 25miles southeast. There is no local vegetation which caninterfere with the HMS.

2% 3 37a



TABLE 2.5-10

GROUNDWATER OBSERVATIONS

Boring
No.

B-1

ELEVATXON OF WATER TABLE (FT., MSL)

4/17/71 4/26/71 5/3/71 5/10/71 5/17/71 5/26/72 6/26/72 7/9/72

378.7 378.7 379.5 379.6 — 379.5

B-2
B-3
B-4
B-5
B-6
B-7
B-8
B-9
B-10
B-ll
B-13
B-15
B-16
B-17
B-22

377.6
377.2
377.4

377.0

377. 6

371. 3

378.3
377.7
378.4

377.0

377.8
372.1
378.2

378.1 378.1
378.5
377.0
377.7

378.6
378.3
373.2 373.9
378.6

378.1

378.6

374.0

379.3

379.4

379.8*

379.8
378.6
379.7
380.0

379.8

379.4

379.8*
379.8
379.7

'78.8
379.9
380.0

379.9

379.4

379.9*
379.8
379.8
378.8
379.9
380.0

* Based on assumed ground elevation 439.0 MSL



TABLE 2.5-11

SUMMARY OF FOUNDATION CRITERIA

Structure

Reactor Building (I)
Radwaste a Control Bldg. (I)
Diesel Generator Bldg.(I)

Length
(it)
157

212

124

Width
'(it)

147

163

60

Foundation
Elevation

(MSL)

406

430

436

Estimated
Area Load

DL + LL
(tsf)
5.70

3.5

Estimated
Area Load

DL + LL + EQ
(tsf)
20.5

11.5

4.6*

Founda-
tion~T8
Mat

Mat

Strip
Footing

Condensate Storage Tanks (I) 115 65 436 0.8 1.2 Mat

tV

Vl
I

CD
CD

Spray Ponds (I)

Service Building

250

280

250 417

80 435-418

0.25

4.2*

3.0

5.9*

Strip
Footing
a Slab

Spread
Footing

Turbine Generator Bldg. 304 193 415 3.4 9.9 Mat

(I) Seismic Category I Structure
* Footing Stress



TABLE 2.5-12

SUMMARY OF ESTIMATED SETTLEMENTS1

Structure

Area
Loading

(DL + LL tsf)
Maximum>
Total

Maximum
Differential

Max. Post
Construction3

Maximum
Diff. Post

Construction3

Reactor Building (I)
Radwaste 6 Control Bldg. (I)
Diesel Generator Bldg. (I)
Condensate Storage Tanks (I)

Spray Ponds (I)
Turbine Generator Bldg.

Service Building

5.70

3.5

3;84

0.8

0.25

3.4

4.24

2.1

2.0

1.5

.0.3

0.2

2.3

1.5

0.8

1.0

0.8

0.2

O.l

1.5

0.5

0.5

0.4

0.1

O.l

0.6

0.4

0.2

0.2

0.2

0.02

0.05

0.4

0.3

1Settlements in inches based on an elastic analysis using estimated foundation loads furnished
by Burns and Roe, Inc. and the moduli values presented on Figure 2.5-67.

Maximum settlement in inches from time of finished excavation to completion and occupancy of
completed structures.

3Based on 75 percent of settlement occurring during construction.

4Footing stress.

(I) Seismic Category I Structure



TABLE 2 . 5-13

ADDITIONAL SETTLEMENTS OP SEISMIC CATEGORY I'TRUCTURES DUE TO SSE

Structure

Reactor Building

Elevation
Elevation

(ft)
406

Static
Poundation

Pressure
(tsf)
5.70

Increase in
. Pressure Due

to SSE
(tsf)
14.8

Estimated
Settlements

(in)

0. 12
0.23*

Estimated
Differential
Settlements

(in)

0.06
0. 12*

Radwaste 6 Control Building 430 3.5 8 '** 0.06
0.13*

0.03
0.06*

Diesel Generator Building

Condensate Storage Tanks

Spray Ponds

436

436

417

3.8

0.8

0.25

. 0.8

1.2

3.0

0.01
0.02*

0.01
0.02*

0.02
0.05*

0.05
0.01*

0.005
0.01*

0.01
0.02*

Based on Lower Dynamic Modulus Value ** Maximum

NOTES: l.
2.

3.

Duration of SSE assumed about 22 seconds.

Stress distributions are based on wave propagation theory included in
Richart, P.E., Jr., et al., "Vibration of Soils and Foundation",
Prentice-Hall, Inc., New Jersey, 1969.

Elastic moduli are based upon the upper and lower limit of the range of
moduli for dynamic analysis, Subsection 2.5.4.7.
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and regulatory requirements are observed, specified materials
are used, correct procedures are utilized, qualified person-
nel are provided and that the finished parts and components
meet the applicable specifications for safe and reliable
operation. These records are available so that any desired
item of information is retrievable for reference. These
records will be maintained during the life of the operating
license.

The detailed quality assurance program developed by the appli-
cant and its contractors satisfies the requirements of Cri-
terion 1.

For further discussion see the following sections:

a. Principle Design Criteria
b. Plant Description

1.2

1.2

c. Classification of Structures,
Components and Systems 3.2

d. Quality Assurance 17.0

3.1.2.1.2 Criterion 2 — Design Bases for Protection
Against Natural Phenomena

Structures, systems, and components important to safety shall
be designed to withstand the effects of natural phenomena such
as earthquakes, tornadoes, hurricanes, floods, tsunami and
seiches without loss of capability to perform their safety
functions. The design basis for these structure, systems,
and components shall reflect: (1) appropriate consideration
of the most severe of natural phenomena that have been histor-
ically reported for the site and surrounding area, with suffi-
cient margin for the limited accuracy, quantity, and period
of time in which the historical data have been accumulated,
(2) appropriate combinations of the effects of normal and
accident conditions with the effects of the natural phenomena
and (3) the importance of the safety functions to be per-
formed.

3.1.2.1.2.1 Evaluation Against Criterion 2

The design criteria adopted for structures, systems and com-
ponents considers the magnitude and the probability of occur-
rence of natural phenomena at the specific site. The designs

3. 1-3



are based on the most severe natural phenomena recorded f
e site with an appropriate margin to account for uncertain-\

or

va
ties in the historical data. Detailed discussion f th

rious phenomena considered and the design criteria. developed
are presented in the FSAR sections listed below.

The design criteria developed mee't the requirements of Cri-
terion 2.

For further discussion, see the following sections:

a. Meteorology

b. Hydrologic Engineering

c. Geology and Seismology

2.3

2.4

2.5

d. Classification of Structures,
Components and Systems 3.2

e. Wind and Tornado Design Loadings 3.3

f. Water Level (Flood) Design 3;4

g. Missile Protection 3.5

h. Seismic Design 3.7

i. Design of Seismic Category I Structures 3-.8

j. Mechanical Systems and Components 3.9

k. Seismic Qualification of Category I
Xnstrumentation and Electrical
Equipment

l. Enviornmental Design of Mechanical and
Electrical Equipment

3.1.2.1.3 Criterion 3 — Fire Protection

3.11

Structures, systems and components important to safety shall
be designed and located to minimize, consistent with other

X
safety requirements, the probability and effect, of fires a d
e plosions. Noncombustible and heat resistant materials shall

n

be used wherever practical throughout the unit, particularly
in locations such as the containment and control room. Fire
detection and fighting systems of appropriate capacity and

3. 1-4



TABLE 3

EQUIPMENT CLASSIFICATION

Principal Component
(I)

Scope of Safety
Supply Class

(2) (3)

Quality
Group

Location Classlflcatlon
(4) (5)

Qual I ty Seismic
Cl ass Categor y Comments

(6) (7)

Reactor System
. I Reactor vessel
.2 Reactor vessel support

Skirt
.3 Reactor vessel appurtances

pressure retaining portions
.4 CRD housing supports
.5 Reactor internal structures,

engineered safety features
~ 6 Reactor Internal structures,

other
~ 7 control rods
~ 8 Control rod drives
~ 9 Core support structure

. 10 Power range detector
hardware

~ II Fuel assemblies
. 12 Reactor Vessel Stabilizer

GE

GE
GE
GE
GE

A
N/A

N/A
N/A
N/A
N/A

B
N/A
N/A

N/A
I

I
I

N/A
I

I
I

2. Nuclear Boiler system (Figure 3.2-2)
.'I Vessel s, I evel Instrumentation

condensing chambers GE

~ 2 Vessel s, air accumulators P
.3 Piping, relief valve dis-

charge from rel lef valve to
suppression pool P

.4 Plplng, relief valve dis-
charge within suppression
chamber and suppression pool P

.5 Piping,+main steam and
feedwater within outermost
Isol ation val ve GE/P

.6 Pipe supports, main steam GE
C,R
C,R

(35)

0
4 R

9 (p R
9 U
8 W

0 8 R
th

W 2c
co Q
N ~



Pr inci pa I Component
(I)

TABLE 3.2-1 (Continued)

Qual lty
Scope of Safety Group Qua I I ty Se isml c
Supply Class Location Classlf ication Class Category Comments

(2) (3) (4) (5) (6) (7)

~ 7 Pipe restraints, main stean
.8 Piping, other within outer-

most isolation valves
.9 Safety/relief valves

. 10 Valves, main stean
Isolation valves

F 11 Valves, other, isolation
valves and within
containment

. 12 Valves, instrumentation
beyond outermost
i so lat ion va I ves

.13 Mechanical modules, instru-
mentationn,

wl th safety
funct ion

. 14 Electrical nedules with
safety function

. 15 Cable, with safety function

C,R

C,R
C

C,R

2 . R

C,R

C,R
C,R,W

N/A

N/A

N/A
N/A

I I

(12)

(12)

3. Reactor Recirculation System
~ I Piping
.2 Pipe suspension, recircu-

laton line
.3 Pipe restraints, recircu-

lation line
~ 4 Pumps
. 5 Valves
~ 6 Motor, pump
.7 Electrical modules, with

safety funct lon
.8 Cable with safety function
.9 LFMG Sets

(F igure 3.2-3)
GE I

GE
GE
GE
GE

C,R
C,R,W

T

N/A

N/A
A
A

N/A

N/A
N/A
N/A

I

I

II

I

I

II

(12)

(12)

8 (I)
9 tl

0 8 R

co O
tO ~



TABLE 3.2-1 Continued>

Principal Component
(I)

Scope
of

Supply
(2)

Safety
Class

(3)

Loca-
tion

(4)

Quality
Group
CI assl-
flcatlon

(5)

Qual lty
CI ass

(6)

Se I sml c Com-
Categor y ments

(7)

4. CRD Hydraul ic System (Figure
~ I Valves, scram discharge

volume I ines
.2 Valves, Insert and

withdraw I ines
~ 3 Valves, other
.4 Piping discharge mlume

I Ines
~ 5 Piping Insert and with-

draw I ines
.6 Piping, other
~ 7 Hydraulic control unit
.8 Electr ical modules, with

safety function
.9 Cables, with safety

function

3,2-4)

GE

GE
P

GE/P
P

GE

GE

C,R
R

R

B
0

Special

C,R,W N/A

I
II
I

I
II
I

(12)

(8)
(12 8 32)

(12 4 32)
(14)

5. Standby Liquid Control System
. I Standby Ilquld control

tank
~ 2 Pump
~ 3 Pump debtor
~ 4 Valves, explosive
~ 5 Valves, isolation and

within containment
~ 6 Valves, beyond isolation

valves
~ 7 Piping, within Isolation

valves to reactor vessel
.8 Piping, beyond isolation

valves
.9 Electrical modules, with

safety function
.10 Cable, with safety

funct ion

(Figure 3.2-5)

GE
GE
GE
GE

GE

R B
R B
R N/A
R A

C A

R B

C,R A

R B

C N/A

C,R,W N/A

I

I
I

(12)

(12)

(12)

(12)

(12)



TABLE 3.2-1 (Continued)

Principal Component
(I)

Scope of Safety
Supply Class Location

(2) (3) (4)

Qual ity
Group Qua I Ity Se I smlc
Cl ass I fIcation CI ass Category Comments

(5) (6) (7)

6 Neutron Monitor lng System
~ 1 Piping, TIP
.2 Electrical modules, IRM

and APRM

3 Cable, IRM and ARN
.4 Valves, Isolation Tip

Subsystem
.5 Power Range Detector

Hardware
7 Reactor Protection

~ I Electrical modules
~ 2 Cable

8. Leak Detection System
~ I Temperature element
.2 Differential temperature

switch
.3 Differential flow

I nd lcator
.4 Pressure switch
.5 Dlfferentlal pressure

Indicator switch
~ 6 Differential flow summer

9. Process Rad1 at ion Mon 1 tors
.I Electrical modules, main

steam line and building
ventilation monitors

~ 2 Cable, main steam line
and reactor building
vent I I ation monitors

GE

GE

P

GE

GE

GE
GE

C,R
C,R,W

C,R

C,R,T
C,R,T,W

C,R

C,R

C,R
C,R

C,R
C,R

2 C,R,T,W

2 C,R,T,W

N/A
N/A

N/A
N/A

N/A
N/A

N/A
N/A

(12)

(12)

(15)

(15)

(15)
(15)

(15)
(15)

2g g
8 8 R

g
8 Fl

0 8 4

co 0
,4) ~



TABLE 3.2-1 (Continued)

Prlnclpal Component
(1)

Scope
of

Supply
(2)

Safety
Class

(3)

Loca-
tion

(4)

Qual lty
Group
Cl assl-
flcation

(5)

Quality
Class

(6)

Se 1 smlc Com-
Category ments

(7)

10. RHR System (Figure 3.2-6)
~ 1 Heat exchangers, prima y

side GE

~ 2 Heat exchanger, secondary
side GE

~ 3 Piping, within outermost
Isolation val ves, reactor
coolant pressure boundary P

.4 Piping, other P
~ 5 Pumps GE
~ 6 Water leg pumps P

7 Pump motors GE
.8 Valves, lsolatlon

Reactor Coolant
Pressure Boundary P

.9 Valves, other P
.10 Mechanical modules GE
.11 Electrical modules

with safety function GE

.12 Cable, with safety
function P

11 ~ Low Pressure Core Spray (Figure 3.2-7)
~ 1 Piping wlthln outermost

lsolatfon valves to
reactor vessel P

~ 2 Piping, beyond outermost
isolation valves P

.3 Pumps GE

~ 4 Water leg pumps P
5 Pump motors GE

.6 Valves, lsolatlon,
Reactor Coolant
Pressure Boundary P

C,R A
R 8
R 8

'R 8
R N/A

C,R A
R 8
R 8

R N/A

C,R,W N/A

CIR A

8
8
8

N/A

(12)

(12)

(12)

(12)



TABLE 3.2-1 (Continued)

Principal Component
(I)

Scope
of

Supply
(2)

Safety
Class

(3)

Loca-
tion

(4)

Qual lty
Group
Cl ass I-
flcation

(5)

Quality
Class

(6)

Se I sml c Com-
Cateqor y ments

(7)

11. Low Pressure Core Spray (Figure 3.2-7) (Continued)
.7 Valves, other P 2
~ 8 El ectr ical modules

with safety function GE 2
.9 Cable, with safety

function P 2

C,R B

R N/A

R,W N/A

(12)

'12. High Pressure Core Spray
(Figure 3.2-7)
~ I Piping, within outermost

Isol ation val ve
.2 Piping, return test line

to condensate storage
tank beyond second
Isolation valve

~ 3 Piping, beyond outermost
Isolation valve, other

~ 4 Pump
~ 5 Water leg pumps
~ 6 Pump motor
.7 Valves, beyond diesel

shutoff valves
~ 8 Valves, Isolation, Reacto

Coolant Pressure
Boundary

.9 Valves, beyond isolation
valves, motor operated

F 10 Valves, other
~ 11 Electrical modules, with

safety function
* . 12 Electrical auxll lary

equipment
F 13 Cable with safety

function
(HPCS Emergency Power Supply

P
GE
P
GE

P

P- see 38a)

C,R A

R,O D

R B
R B
R B
R N/A

P C

C A

R B
R,P B

R N/A

DG N/A

W,R N/A

(12)

(32)

(12)

(12)

'tl
0

8 8 a
g

Ch
8 Fl0

M
co aN ~



Principal Component
(1)

TABLE 3.2-1 (Continued)

Quality
Scope of Safety Group
Supply Class Location Classification

(2) (3) (4) (5)

Quality
Class

(6)

Seismic
Cateqory Comments

(7)

13. RCIC System (Figure 3.2-81)
.1 Pipinq, withm outermost

isolation valves Reactor
Coolant Pressure Boundary P C,R (12)

.2 Pipinq, beyond outermost
isolation valves, except
as noted in 3 (12 a 23)

.3 Piping, return test line
to condensate storage
tank beyond second stop
valve; drip pot discharge
valve to condenser; con-
denser to vacuum tank and
to the condensate pump
discharge; and vacuum pump
discharge to the outboard
check valve break flange P

.4 Pumps

.5 Water leg pumps

.6 Valves, isolation and
Coolant Pressure Boundary P

.7 Valves, other

.8 Turbine

B/0

8/D

N/A

(12 a 32)

(39

(12)

(» a 39)

14.

15.

.9 Electrical modules, with
safety function GE

.10 Cable, with safety function P

Fuel Service Equipment
.1 Fuel preparation machine
.2 General purpose grapple

Reactor Vessel
Service Equipment
.1 Steam line plugs
.2 Dryer and separator sling
and head strongback

GE

R,W

N/A

N/A

N/A
N/A

N/A

N/A

'6

4 ta
8 8 R

eR
0 8 R

'LO 2s
co 0

16. In-Vessel Service Equipment
.1 Control rod grapple N/A



TABLE 3.2-1 (Continued)

Principal Component
(I)

Scope
of

Supply
(2)

Safety
CI ass

(3)

Loca-
tion

(4)

Qual lty
Group
Cl assl-
flcation

(5)

Qual ity
CI ass

(6)

Se I sml c Com-
Category ments

(7)

17. Refueling Equipment
~ I Refueling equipment

platform assembly
~ 2 Refueling Bellows

18. Storage Equipment
. I Fuel storage racks GE/P
~ 2 Defective fuel storage

conta Incr GE

C N/A
C,R D (33)

4J

bJ
I

I
CO

19. Radwaste System (Figures 11

.I Tanks, Atmospheric

.2 Heat exchangers
~ 3 Piping and valves form-

ing part of containment
boundary

~ 4 Piping, other
~ 5 Pumps
~ 6 Valves, flow control and

f ll ter system
.7 Valves, other
~ 8 Mechanical modules
~ 9 Radioactive Equipment 4

Floor Drains and other
radwaste piping and
valves upstream of
col lector tanks

F 10 Instrumentatlon and
control boards

11 Concentrator
~ 12 Plant discharge line

~ 2 2p 3 2 9) 3 2 IOp I I ~ 2-3, I 1.2-4a thru I 1.2-4c, I I ~ 4-1a, I 1.4-1b)
GE/P G W C II II (l6, 24 E 38)
GE/P G W C II I I (16 II 24)

C,R B
W C
W C

P
P
GE/P

(16 II 38)
(16, 24 4 38)

II
II
II

W C
W C
W C

(16, 24 8 38)
(12, l6, 24 8 38)
(16 II 24)

GE/P
P
GE/P

II
II
II

(32)R,T,W D II ll
W N/A
If C
W D

GE/P
GE
GE/P

II II
II -" II
II II (37)

20. Reactor Water Cleanup System
(Figure 3.2-11)
~ I Vessels, filter/

demlneral lzer GE
.2 Heat exchangers GE
~ 3 Piping, within outermost

Isol ation val ves P
~ 4 Piping, beyond outermost

containment Isolation
val ves P

~ 5 Pumps GE

~ 6 Valves, isolation valves
Reactor Coolant Pressure
Boundary P/GE

R,W C
R C

C,R A

(12)

('I2 4 32)
(12 8 32)

(12)

0 ~
8 8 RBa
co 5'

8 W
0 8 Z
th

bJ
co O
4) ~



TABLE 3.2-1 (Continued)

Principal Component
(1)

Scope
of

Supply
(2)

Safety . Loca-
Cl ass tlon

(3) (4)

Quality
Group
Classi-
fication

(5)

Qual Ity
CI ass

(6)

Seismic
Category

(7)

Com-
ments

~ 7 Valves, beyond outermost
containment Isolation
val ves GE/P

~ 8 Me"hanlcal modules GE

21 ~ Fuel Pool Cool lng and Clean-
up System (Figure 3.2-12)
. I Vessels, filter/domlneral-

Izers P
.2 Vessel s, other P
.3 Heat exchangers P
,4 Piping P

~ 5 Pumps P
.6 Makeup System (normal) P
.7 RHR Connection P
,8 Makeup System (emergency) P
.9 Piping, suppression pool

to outer Isolation val ves P

R,W C
R,W C

W C
W C
R C.

R,W C

II
II
I
I-Cool I ng
I I-Cleanup
I
II
I

I

(12 6 32)
(32)

(18)

II
II
I (32)
I-Cooling (32)
II-Cleanup
I (32)
II (18 6 32)
I

I

22. Control Room Panels
~ 1 Electr ical modules with

safety function
,2 Cable, with safety

function

GE

GE/P

W H/A

W H/A

23. Local Panels and Racks
.I Electrical modules,

safety function
~ 2 Cable, with safety

function

24. Off-Gas System (Figure
~ I Tanks
.2 Heat exchangers
.3 Piping
~ 4 Pumps
.5 Valves

with
GE

11 ~ 3-2)
GE
GE
P
GE
P

II/A

T,W C
T,W C
T,W,O C
T,W C
T,W C

II
II
II
II
II

II
Il
II
II
II

(16)
(16)
(16)
(16)
(16) 4 H

8 6 R
9 U
6 I%

0 8 R

rv
co Q
bJ ~



TABLE 3.2-1 (Continued)

Principal Component
( I)

Scope
of

Suppl y
(2)

Safety
Cl ass

(3)

Loca-
tion

(4)

Qual Ity
Group
CI assl-
flcatlon

(5)

equal lty
Class

(6)

Se Ismlc Com-
Category ments

(7)

~ 6 14echanical modules, with
safety function GE

.7 Pressure vessels GE

25. Standby Service Water System
(Figure 3.2-13)
~ I Piping P

~ 2 Pumps GE
~ 3 Pump motors GE
.4 Valves P
~ 5 Electr ical modules, with

safety function P
.6 Cable, with safety

function P

26. Turbine Plant Service Water
(Figure 9.2-I)
~ I Plplng and Valves P
~ 2 Pumps P

27 Reactor Building Closed Cool Ing
Water System (Figure 3.2-14)
. I Heat Exchangers P

.2 Pumps P

.3 Tanks P
~ 4 Piping and Valves Inside

Conta lnment P

~ 5 Containment Isolation
Valves and Associated
Piping P

.6 Piping and Valves ln
Reactor Building P

.7 Piping and Valves Other P

T,W C
T,W C

P,R,DG,O C
P C
P N/A

P,R,DG,O C

P,R,DG,O,W N/A

P,R,DG,O,W N/A

G T~R~OpP~W D

C,R 8

R D
W D

II
N/A

II
II
II

II
II
II

(16 8 12)
(16)

(32)

(32)
(32)
(32)

(32)

(32)
(32)

0 ~
8 8 R

g
I O'Z
O 8 5
0

M 2c
tv co Q

M ~



TABLE 3.2-1 (Continued)

Principal Component
(I)

Scope
of

Supply
(2)

Safety
CI ass

(3)

Loca-
tion

(4)

Quality
Group
Classi-
fication

(5)

Qua I lty
CI ass

(6)

Se I smlc Com-
Category ments

(7)

28. Primary Containment Cool Ing
System (Figure 3.2-15)
. I Piping and Valves up to

outermost Isolation valves,
containment purge and
exhaust P

29. Standby Gas Treatment System
(Figure 3.2-16)
. I Filter Units
~ 2 Fans
.3 Piping and Valves

30, Primary Containment Atmospheric
Control System (Figure 3.2-'l7)
~ I Piping and Valves P
2 Equipment P

31. Other HVAC (Figures 3.2-18 to 20)
~ I Reactor Building (non-

essential) P
~ 2 Reactor Building

(essential) P
~ 3 Turbine Bul I ding P
.4 Radwaste Building P
~ 5 Control Room, Critical

Switchgear Area, Cable
Spreading Area (non-
essential) P

C,R B

C,R
R B

N/A
N/A
N/A

I

II
ll

I
II
II

(32)

(28)
(28)

(32)

8 8 RBa
8 Kl

0

lo co Q
bJ ~



TABLE 3.2-1 (Continued)

Principal Component
(I)

Scope
of

Supply
(2)

Safety
Class

(3)

Loca-
tion

(4)

Quality
Group
C lass I-
ficatlon

(5)

Qua I I ty
Class

(6)

Se ismic Ccm-
Category ments

(7)

32,

34

35.

36.

37

~ 6 Control Roan, Critical
Swltchgear Area, Cable
Spreading Area
(essential)

~ 7 Diesel Generator Bldg.
.8 Standby Service Water

Pumphouse

Condensate Storage and
Transfer (Figure 9.2-9)
~ I Condensate Storage Tank
.2 Piping and Valves
.3 Pumps

Instrument and Sample Lines

Fuel Storage Facilities
. I Fuel Pool/Dryer Separator

Liner P
.2 Storage Racks and

Supports GE

Building Cranes
. I Reactor Building
.2 Turbine Building
.3 Radwaste Building
~ 4 Standby Service Water

Pumphouse
.5 Miscellaneous Areas

Instrument and Service Air
(Figure 9.3-1)
. I Piping and Valves
~ 2 Compressors
.3 Vessels

Conta inment Instrument Air
System (Figure 3.2-21)
. I Piping and Valves Inside Containment

to and including Outboard
Isolation Valve

.2 Piping and Valves to
Main Steam Relief Valves

.3 Other Piping and Valves

.4 Compressors

.5 Receiver

.6 Piping and Valves Outside Con-
taianent Isolation Valves to
and including solenoid pi lot
valves control ling supply of
nitrogen from the Nitrogen
Bottles

W N/A
DG N/A

P N/A

G - 0 C
G OTRW D
G 0 0

See note 12

R N/A

R N/A

R N/A
T N/A
W N/A

G P N/A
G P,W,T,S N/A

G RWTO 0
G T D
G T D

C,R 8

3 R

I

II
II
II

(29)

(29)

(20)
(32)

(32)

I

II
II
II

(32)
(32)
(32)

8 8 R
9 U

I
8
8 R

0
'LO Q

bD co Q
Q ~



TABLE 3.2-1 (Continued)

Principal Component
(I)

Scope
of

Supply
(2)

Sa fety Loca-
CI ass t Ion

(3) (4)

Qual Ity
Group
Cl assl-
fI catlon

(5)

Qual lty
Cl ass

(6)

Se Ismlc Com-
Category ments

(7)

38. a.
~ I
42
~ 3
~ 4
~ 5

~ 6
~ 7
~ 8

~ 9
~ 10

Diesel Generator Systems
Day Tanks
Piping and Valves, Fuel Oil System
Pumps, Fuel Oil System
Diesel-Generators
Electrical Modules with
Safety Functions
Cable, with Safety Functions
Diesel Fuel Storage Tanks
Diesel-Generators Ser-
vice Water Supply
DSA Diesel Starting Air
Diesel Intake Exhaust Piping

(HPCS)
P
P
P
GE

GE

P
P

C I
C I

C I
N/A (40) I

N/A I

N/A I
C I

C I

D (34)
D (34)

38. b. Standby AC Power Systems
(Other Than HPCS)

~ I Storage and Day Tanks
~ 2 Piping and Valves Diesel Oil
~ 3 Pumps Diesel Oll
~ 4 Diesel-Generators
~ 5 Electrical Modules with

Safety Function
~ 6 Diesel Cooling Water Supply
~ 7 Cable with Safety Function
.8 Diesel Intake/Exhaust

Air Piping
~ 9 Diesel Starting Air

39. Auxiliary AC Power System

~ I Essential Components
~ 2 Nonessential Components

40. Auxiliary 125/250 Volt DC Power System

. I Batteries
~ 2 Battery Charges
~ 3 Cables
~ 4 Modules

C I

C I
C I

N/A (40) I

N/A
C

N/A

D (34) I
D (34)

W,R,DG N/A
W,R,T,O N/A

W N/A
N/A

W,R N/A
W,R N/A

(32)



TABLE 3~2-I (Continued)

Principal Component
(I )

Scope
of

Supply
(2)

Safety
Class

(3)

Loca-
tion

(4)

Quality
Group
C lassi-
f ication

(5)

Qua I i ty
Class

(6)

Se ismic Com-
Cateqory ments

(7)

41
~ I
~ 2
~ 3
~ 4

24 Volt DC Power System
Batteries
Battery Chargers
Cables
Modules

W N/A
W N/A

W,R N/A
W,R II/A

42,

43+

~ I

~ I

~ 2

~ 3

~ 4

~ 5

~ 6

~ 7

~ 8
~ 9

~ 10
~ ll
~ 12

~ 13

~ 14

~ 15

120 Volt Critical Power
Supply System
Equi pment

Power Conversion System
(Figures 3.2-23, 3.2-24)
Main Steam Piping from
outermost isolation
valves up to turbine stop
valves P
Main stean branch piping
to 1st valve capable of
Timely actuation P
Main turbine bypass pip-
ing up to bypass valve P
First Valve that ls
either normal ly closed or
capable of automatic
closure In branch, piping
connected to main steam
and turbine bypass
piping P
Turbine stop valves, tur-
bine control valves and
turbine bypass valves P
Main steam leads fran tur-
bine control valve to
turbine casing P

Feedwater and condensate
system beyond outermost
i so lat ion va I ve
Turbine Generator
Condenser
Air Ejection Equipment
Feedwater Treatment
System
Turbine Bypass System
beyond Turbine Bypass
Valve
Turbine Gland Sealing
System Components
Piping, Valves, other
Equipment, other

W,R II/A

R,T

R,T
T
T
T

II
II
II
II

II
II
II
II

(19)

(19)

(19)

(9) (36)

(32) Q 8 R
g
8 R
h R

0
I
& 2a
co 0
Q ~



TABLE 3.2-1 (Continued)

Principal Component
('I)

Scope
of

Supply
(2)

Safety
Cl ass

(3)

Loca-
tion

(4)

Qual lty
Group
Classi-
fication

(5)

Qua I lty
CI ass

(6)

Se I sm1c Gom-
Category ments

(7)

44. Circulating Water and Cool-
Ing Tower Makeup Water Sys-
tem(s) (See Figure 10.4-3)
~ I Piping and Valves
~ 2 Pumps
~ 3 Cooling Tower Fans

(31)

45,

46,

47,

Main Steam Isolation Val ves
Leakage Control System
(Figure 3.2-25)
. I Piping and Valves Within

Primary Containment and
Out Through the Outermost
Isolation Valves P

~ 2 Piping and Val ves Beyond
the Outermost Isolation
Valves P

~ 3 Blowers P

Containment Vessel

Buildings
~ I Reactor Building N/A
~ 2 Turbine Bul l ding N/A
~ 3 Radwaste Control

Bul I ding
~ 4 Olesel Generator

Bul I ding N/A
.5 Spray Ponds and Standby

Service Water Pumphouse N/A
,6 Service Bulldlng N/A
.7 Cool lng Towers N/A
~ 8 Makeup Water Pumphouse N/A
~ 9 Circulation Water Pump-

house N/A

3/G

R,C

B
N/A

N/A

N/A
N/A
N/A
N/A

I
II
II
I

I
II
II
II

(26)

(27)

(31)

a
I

bD

48,

~ 10 Air Intake Structures
No. I and No.2

Containment/Drywel I Atmos-
phere Monitoring System P

4 ta
8 8 Rsa

8 td

0
LO 2c

bD co Q
hD ~



TABLE 3.2-1 (Continued)

Principal Component
(1)

49. Orywell Insulation
~ I Insulation on Piping

which Is within the
Orywell

Scope
of

Supply
(2)

Safety
Class

(3)

Loca-
tion

(4)

Qual ity
Group
Classi-
fication

(5)

Qual lty
Cl ass

(6)

Se I sm1 c Com-
Cateqory ments

(77

50. Instrumentatlon and Con-
trol Equipment
~ I SafetyWelated Instru-

mentatlon and Control
Systems p C,R,T A

OG
(39)



BLANK
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TABLE 3.2-1 (Continued) Page 17 of 24

Notes:

A module is an assembly of interconnected components
which constitute an identifiable device or piece of
equipment. For example, electric modules include
sensors, power supplies, and signal processors; and
mechanical modules include turbines, strainers, and
orifi~es.

2.

3.

GE — General Electric; P — Plant Owner (Supply System)

1, 2, 3, G — Safety classes defined in 3.2.3.

4 ~ A
C

L
R

Auxiliary building
Part of, or within/
Primary containment
Offsite locale
Reactor building

S — Service building

T — Turbine building

H — Any other location
0 — Outdoors onsite
P — Pump house
W — Radwaste and Control

building
DG — Diesel Generator

building

5. A, 8, C, D — USNRC quality groups defined in Regulatory
Guide 1.26, Revision 3. The equipment is constructed in
accordance .with the codes listed in Table 3.2-2, as mini-
mum requirements.

N/A — Quality Group Classification not applicable to this
equipment.

6.

7.

I — The equipment meets the quality assurance require-
ments of 10 CFR Part 50, Appendix B, in accordance with
the quality assurance program described in Chapter 17.

II — The equipment is constructed in accordance with the
quality assurance requirements as defined in 3.2.4.

N/A — Quality Assurance requirements not applicable to
this equipment.

I — Is constructed in accordance with the seismic
requirements of Seismic Category I structures and equip-
ment as described in 3.7, Seismic Design.

II — The seismic requirements for the safe shutdown
earthquake are not applicable to the equipment. The
approaches outlined in the Uniform Building Code will

be'ollowedwhere applicable.

3.2-26
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Notes (Continued)

TABLE 3.2-1 (Continued) Page 18 of 24

N/A — Seismic requirements as described for Seismic
Category I and II structures and equipment are not appli-
cable to this structure or equipment.

8. The control rod drive insert and withdraw lines from the
drive flange up to and including the first valve on the
hydraulic control unit is in Safety Class 2.

9. All cast pressure retaining parts of a size and con-
figuration for which volumetric examination methods are
required are examined by radiographic methods by
qualified personnel. Ultrasonic examination to equiva-
lent standards may be used as an alternate to
radiographic methods. Examination procedures and accep-
tance standards are at least equivalent to those spe-
cified as supplementary types of examination in ANSI
B31.1.0 Code, Paragraph 136.4.3.

10. DELETED

11. Not tJsed.

12. a. Lines 3/4-inch and smaller which are part of the
reactor coolant pressure boundary are Quality Group
8 or higher and Seismic Category I.

b. All instrument lines which are connected to the
reactor coolant pressure boundary and are utilized
to actuate and monitor safety systems are Quality
Group R from the outer isolation valve or the pro-
cess shutoff valve (root valve) to the sensing
instrumentation.

c. All instrument lines which are connected to the
reactor coolant pressure boundary and are not uti-
lized to actuate and monitor safety systems are
Quality Group D from the outer isolation valve or
the process shutoff valve (root valve) to the
sensing instrument.

3 ~ 2 2 7
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TABLE 3.2-1 (Continued) Page 19 of 24

Notes (Continued)

d. All other instrument lines:
— through the root valve are of the same classifica-

tion or higher as the system to which they are
attached;

— beyond the root valve, if used to actuate a safety
system, are of the same classification as the
system to which they are attached;

13.

— beyond the root valve, if not used to actuate a
safety system are Quality Group D.

e. All sample lines from the outer isolation valve or
the process root valve through the remainder of the
sampling system are Quality Group D.

The RCIC turbine does not fall within the applicable
desiqn codes. To ensure that the turbine is fabricated
to the standards commensurate with its safety and per-
formance requirements, General Electric has established
specific design requirements for this component which
are as follows:
a. All welding is qualified in accordance with Section

IX, ASME Boiler and Pressure Vessel Code;

b. All pressure containing castings and fabrications
are hydrotested to 1.5 times design pressure;

c. All high pressure castinqs are radioqraphed
accord inq to:
1 . ASTM E-94

2. E-142 maximum feasible volume

3. E-71, 186 or 280 severity level 3;

d. As-cast surfaces are magnetic particle or liquid
penetrant tested accordinq to ASME, Section III,
Paragraph NB-2575 or NB-2576;

3. 2-28
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Notes (Continued)

TABLE 3.2-1 (Continued) Page 20 of 24

e. Wheel and shaft forgings are ultrasonically tested
according to ASTM-A-388;

f. Butt-welds are radiographed according to ASME Section
IXX, IX-3300, and magnetic particle or liquid

~ penetrant tested according to ASME Section III,
IX-3500, or IX-3600;

g. Notification is made on major repairs, and records
maintained thereof;

h. Record system and traceability according to ASME
Section IIX, NA-4900;

i. Contre]an.d identic ication according to aSME Section
IIX, NA-4400;

Procedures conform to ASME Section XII, NA-4400;

Inspection personnel are qualified according to ASME
Section IXI, Appendix IV, Paragraph IX-400.

14. The hydraulic control unit (HCU) is a General Electric
factory assembled engineered module of valves, tubing,
piping, and stored water which controls a single control
rod drive by the application of precisely timed sequences
of pressure and flows to accomplish slow insertion or
withdrawal of the control rods for power control, and
rapid insertion for reactor scram.

Although the hydraulic control unit, as a unit, is field
installed and connected to process piping, many of its
internal parts differ markedly from process piping com-
ponents because of the more complex functions they must
provide. Thus, although the codes and standards invoked
by Quality Groups A, B, C, D pressure integrity quality
levels clearly apply to all levels to the interfaces bet-
ween the HCU and the connecting conventional pipina com-
ponents (e.g., pipe nipples, fittings, simple hand
valves, etc.), it is considered that they do not apply to
the specialty parts (e.g., solenoid valves, pneumatic
components, and instruments).

3.2-29
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TABLE 3.2-1 (Continued) Page 21 of 24

Notes (Continued)

The design and construction specifications for the HCU do
invoke such codes and standards as can be reasonably
applied to individual parts in developing required
quality levels, but these codes and standards are supple-
mented with additional requirements for these parts and
for the remaining parts and details. For example, (a)all welds are LP inspected, (b) all socket welds are
inspected for gap between pipe and socket bottom, (c) all
welding is performed by qualified welders, (d) all work
is done per written procedures. Quality Group D is
generally applicable because the codes and standards
invoked by that group contain clauses which permit the
use of manufacturer's standards and proven design tech-
niques which are not explicitly defined within the codes
of Quality Group A, B, or C. This is supplemented by
the QC techniques described above.

15. Only equipment associated with a safety action (e.g.,isolation) need conform to a safety function.
16. Chapter 15,conservatively analyzes a postulated simulta-

neous failure of all the radwaste tanks in the radwaste
building. The analysis assumes that one percent of the
iodine is released to the atmosphere and, at the time of
failure, all tanks are filled to capacity (this condition
is not normally expected). The .analysis evaluates the
possible control room, site boundary, and low population
zone exposures to the whole body and thyroid. The
results of the analysis indicate, in the light of the
requirements of Regulatory Guide 1.29, Revision 1, that
the radwaste system is properly classified and changes
are not required.

Cl

17. DELETED

18. The Seismic Category I FPC system normally receives
makeup from the Seismic Category II condensate storage
tank. Should this normal supply be unavailable, makeupis available from the Seismic Categroy I standby service
water system. Likewise, the normal source of cooling
water to the FPC heat exchangers is from the Seismic
Category II RCC system. When the RCC is unavailable,
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Notes (Continued)

TABfE 3.2-1 (Continued) Page 22 of 24

the standby service water system is available. In addi-
tion, the RHR system is also available as the supplemen-
tary source of coolinq by means of removable spoolpieces
during cold shutdown under core off-load conditions. The
above complies with Regulatory Guides 1,26, Revision 3
and 1.29, Revision 1.

The cleanup portion is automatically isolated from the
cooling portion of the system by Seismic Category I
valves on low fuel pool level (see 9.1.3).

19. 'The main steam line extendinq from the outermost contain-
ment isolation valve up to hut not including the turbine
main steam stop valve, and connecteR piping of 2-1/2
inches or larger nominal pipe size up to and including
the first isolation valve, is designed by use of an
appropriate seismic system analysis for the SSE and OBE.
The power conversion system structures are constructed in
accordance with applicable codes for steam power plants.
The turbine building, interacting with main steam lines
and branch lines, is designed as a modified non-Category
I seismic structure as described in 3.8.4.1.3.

20. The condensate storage tanks are designed, fabricated,
and tested to meet ASME Code, Section III, Subsection
ND-3800. In addition, the specification for this tank
requires 100 percent surface examination of the side wall
to bottom joint, and 100 percent volumetric examination
of the side wall weld joints.

21. Not used.

22. 'Cheese lines meet the requirements of Quality Group 8
except that hydrostatic testing of the containment spray
pipinq is not required.

23. The RCIC turbine exhaust line from the isolation valve to
the suppression pool meets all the requirements of
Quality Group B except that hydrostatic testing of this
portion of piping is not required.

24. Equipment, piping, and valves which are part of the rad-
waste system but not used for processing radioactive
fluids are designed to Quality Group D standards.

3 ~ 2 3 1
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Notes (Continued)

25. Not used.

26. Portions of the turbine building that suppox't or interact
with main steam piping are designed to Seismic CategoryI ~

27. Those portions of the radwaste and control building that
house systems or components necessary for safe shutdown
of the reactor are designed to Quality Class I and
Seismic Category I requirements. Those portions of the
radwaste building housing equipment containing signifi-
cant quantities of radioactive matexial are designed to
Seismic Category I requirements.

28. Lavatory exhaust systems are designed to Quality
Assurance Class G.

29.

30.

Nonessential eguipment and components are designed to
Seismic Category II and Quality Assurance Class II.
The high pressure core spray suction piping from the con-
densate storage tank provides the initial source of make-
up water to the high pressure core spray system fox
safety injection. Consequently, this piping has been
upgraded by full volumetric examination of every weld.

31. The makeup water pumphouse is Resigned to withstand the
design basis tornado. The design also considers the
possible effects of tornado generated missiles. The
tower makeup water piping, valves, and cabling located
underground are provided with adequate earth cover to be
resistant to tornado generated missiles or are protected
by tornado resistant structures.

32. Nonessential piping systems, HVAC, cable trays, and
system components in the reactor building, pximary
containment, the control building, diesel generator
building, the standby service water pumphouses, and the
radwaste building corridor are supported as Seismic
Category I systems regardless of service. All hangers
and supports in these systems are fabricated and
installed in accordance with Quality Class I
requirements.
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Notes (Continued)

TABLE 3.2-1 (Continued)

33. Althouqh the refueling bellows are designed to withstand
the SSE without rupture, they may be plastically
deformed.

34. All inspection records shall be maintained for the life
of the plant.

35. This piping has been voluntarily upgraded from Safety
Class 3 to Safety Class 2 and from Quality Group
Classification C to Quality Group Classification B.

36. The following qualification is met with respect to the
certification requirements:

a. The manufacturer of the turbine stop valves, turbine
governor valves, turbine bypass valves, and mainsteam
leads from turbine control valve to turbine casting
utilized quality control procedures.

b. A, certification has been obtained from the manufac-
turer of these valves and steam leads that the
quality control program so defined has been
accomplished.

37. Up to and includinq the last stop valve, this line meets
requirements of Quality Group C.

38. Eauipment, piping, and valves which are part of the
radwaste solids handling system are designed to Quality
Group D standards.

39. Equipment classification is commensurate with the quality
group classification of the associated pipinq.
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TABLE 3,2-2

CODE GROUP DESIGNATIONS - INDUSTRY CODES AND STANDARDS

FOR MECHANICAI COMPONENTS - NOTES (a d)

ASME Section I I I Code
Appl lcab le Subsection

Metal
Quality Group Section I I I Vessels and Pumps, Valves Containment Storage TanksClassification Code Classes Heat Exchan ers and Pl In Ccm onents 0-15

Storage Tanks
Atmos herlc

2
or
MC

NA8 NB
TEMA C

NA8 NC
TEMA C

NA8 HD
TEMA C

ASME
Section Vl I I

Oiv. I

TEMA C

NA II NB
Note (b)

NA II HC
Note (b)

NA 4 ND
Note (b)

Piping 8,

Valves
831 ~ I ~ 0( I )

Pumps
Note (c)

NA8 HC NA 8, NC or 0100,
API-620 4 896,1, or API-620

NA II, NE Note ( ) 4 Note (h)

NA 4 NO or NA 4 ND or 0100,
API-620 E, 896.1, or API-650
Note (f) E, Note (f)
AP I -620 AP I -650
or equi va lent AWWA-Dl00
(e) ANSI 896+1

or equi va lent

Notes:
(a) With options and additions as necessary for service conditions and environmental requirements.

(b) For pumps classl fled A, 8, or C; applicable subsections NB, NC, or ND; respectively, In ASME Code, Section I I Iis used as a guide In calculating the thickness of pressure-retaining portions of the pump and ln sizingcover bolting.

(c) For pumps classified Group D, and operating above 150,pslg and 2I2'F Section VI I I, Division 1 ls used as a
guide ln calculating the wal I thickness for pressure-retaining parts and In sizing the cover bolting,

(d) Components of the reactor coolant pressure boundary meet the requirements of IOCRF50, Section 50.55a, "Codes
and Standards», except as shown In Table 5.2-5 and discussed In 5.2.1 ~ I ~ Al I caaponents satisfy codes
and addenda In ef feet at the time of component order or LATER.

(e) Tanks are designed to meet the Intent of API, AWWA, and/or ANSI 96.1 Standards as applicable.

(g)

Nondestructive tests examination requirements per ASME Code, Section Vl I I, Dlvlslon 1.
a

10(g volumetric examination of the sldewal I and roof weld Joints for plates over 3/16» thick and 100L'urface
examination of weld Joints for plates 3/16» thick or less of the sldewal I to bottom and sidewal I to roofJoints. These examination requirements are performed In accordance with the rules of ASME Section I I I, Class
20

(h) 10(g volumetric examination of the sidewall weld Joints for plates over 3/16» thick and 100( surface examina-tion sldewal I to bottom Joints. These examination requirements are performed ln accordance with the rules of
ASME Code, Section I II, Class 2.

Welds not total ly conforming to 831 ~ 1 are evaluated and dispositioned on a case-by-case basis conslderlng (I)the function of the system, (2) the risk of failure, and ( ~ the consequences of failure for safety and plant
ava I I abl I I ty



WNP-2

3.3 WIND AND TORNADO LOADINGS

3.3.1 WIND LOADINGS

3. 3.1.1 Design Wind Velocity

All structures are designed to withstand a basic wind veloc-
ity (fastest mile), including gusts, of 100 mph at an eleva-
tion of 30 feet above the site grade. This wind velocity
exceeds the basic wind velocity having a statistically de-
rived probable period of recurrence of 100-years in this
geographical area,'as specified in the American Society of
Civil Engineers Task Committee Report, "Wind Forces on
Structures"

The Hanford region experiences high wind speeds due to squall
lines, frontal passages, strong pressure gradients and thun-
derstorms. The Hanford Reservation has experienced only one
recorded tornado (June 1948) and has not been known to be
affected by typhoons. No complete statistics are readily
available which present frequency of occurrence of high winds
produced or accompanied by a particular meteorological event.
However, the highest winds produced by any cause are tabulated
for the Hanford Meteorological Station (HMS) in Tables 2.3-5
and 2.3-6. Figure 2.3-4 indicates the return probability of
any peak wind gust, again due to any cause. The 100 mph de-
sign speed given in 3.3.1.1 is conservative for the WNP-2
site for the following reasons:

a. Peak wind gusts measured at the 50-foot HMS

tower level, as reported in Tables 2.3-5
and 2.3-6, have never exceeded 80 mph.

b. The statistically derived 100-year return
period peak gust (Figure 2.3-4) at an eleva-
tion of 50-feet is 86 mph based on HMS records.

Recurrence intervals, data sources and the history of occur-
rence of high winds, hurricanes and tornadoes in the vicinity
of the site are discussed in detail in 2.3.2.2.
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3.3.1.2 Determination of Applied Forces

The basic wind velocity of 100 mph is applied in accordance
with Table 1(a) of reference 3.3-1, including the variation
in wind velocity with height and drag coefficients. Con-
sidering a gust. factor of 1.0 and drag coefficient of 1.3
and V as the specific wind velocity at a particular height
above grade given in Table l(a) of reference 3.3-1, thetotal combined average wind pressure p is given by

p = 1.3 x 0.002558 V

For example, at a height of 30 feet with V = 100 mph,
p = 33

ps'he

above chosen gust factor is adequate for the WNP-2 site
for the following reasons:

Xn reference 3.3-1, the wind gust factor is defined
as gust, velocity divided by the velocity of the
fastest mile af wind. Whereas the gust factor can
not be less than 1.0, it is implied in 3.3.1.1 that
the factor is unity since the 100 mph fastest mile
wind accounts for wind gusts. A factor greater
than 1.0 is not warranted at WNP-2 since the statis-
tically. derived peak wind gust considered in
3.3.1.1 'is less than the assumed site basic wind
velocity. Additional considerations regarding gust
factors and fastest mile velocities are presented
in 2.3.1.2.1.4.

The following total combined wind pressures are used in the
design of structures:

Hei ht Above Grade
Wind Speed,

Wind Pressure, ( sf)
less than 50 ft.
50 to 149 ft.
150 to 400 ft.

100
120
140

33
48
65

*Table 1 (a), reference 3.3-. l.
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3.5 MISSILE PROTECTION

The objectives of missile protection design are to ensure
that the plant can be brought to and kept in a safe. shutdown
mode and to prevent off-site radiological consequences
assuming an additional single component failure.
Design against generated missiles involves an initial
selection process to define the postulated missiles,'hen
a damage assessment to evaluate the effects, of the postulated
missiles, and finally, if necessary to ensure safe shutdown,
the provision of barriers or physical modifications of
systems and components to preclude damage.

Structures housing systems and components essential for safe
shutdown are designed to withstand externally generated
missiles so that essential systems and components are not
damaged by such missiles or by the secondary effects of such
missiles.

The implementation of criteria for protection of safety-
related systems from the effects of internally-generated
missiles, as defined herein, is based -on an evaluation of
systems, equipment, and components which had been physically
arranged as of mid-1976. Upon substantial completion of the
physical arrangement of all systems, equipment and components,
and upon subsequent re-evaluation of the availability of
safe shutdown systems under the'postulated accident. condi-
tions, an updated description of the protection provided
against internally generated missiles will be furnished by
ammendment to this FSAR.

3.5.1 MISSILE SELECTION AND DESCRIPTIONS

3.5.1.1 Internally Generated Missiles (Outside Containment)

3.5.1.1.1 Systems Available for Safe Shutdown

Systems available outside containment to facilitate safe
shutdown include: HPCSg LPCSg RHRg SSWg RCICg CRD and the
feedwater system. These systems and their function are
described in'.6.1.18. The instrumentation for these systemsis described in 7.3.

Figures 3.5-1 through 15 illustrate the location of these
systems. Information pertaining to applicable seismic
category, quality group classification and FSAR reference
sections is provided in Table 3.5-1.
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3.5.1.1.2 Ability of Structures, Systems, and Components
to Withstand Missile Effects

Postulated missiles are determined as discussed in 3.5.1.1.3.
The design objectives defined above are implemented through
the separation and redundancy of safety related systems to
ensure that, in the event of a postulated accident involving
a missile and an additional single failure, that plant will
maintain function of sufficient systems essential to ensure

"'a safe shutdown. The methodology used to evaluate and to
ensure the adequacy of the redundancy and separation of plant
safety systems subject to postulated internal missiles is
as follows:

a. Based on the missile location and orientation,
the target areas are predicted. Trajectories
are selected to encompass the most adverse
conditions. The essential systems within that
region are assumed damaged and not available for
a safe shutdown.

b. Determine the systems which are available after
the worst postulated missile accident and an
additional single failure to warn, start, op-
erate, and control the essential systems. An
evaluation is then made to determine whether
these remaining systems are sufficient to
achieve safe reactor shutdown.

c. Conformance with a and b involves the examina-
tion of each postulated missile for potential
damage. Deleterious missile events (i.e.,
penetration of structures), basically
depend on mass, velocity, kinetic energy and
frontal area of the missile. These relation-
ships for the several different types of missile
generation are listed below:

(1) Piston Type Missiles

The velocity of a piston-type missile is
calculated by assuming that the work
done will be converted into kinetic
energy of the missile with no losses
of energy due to friction or air
resistance.
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Work is the integral of force times dis-
placement, while the kinetic energy of the
missile is one half the product of the
missile mass times the square of the missile
velocity. Assuming the applied force con-
stant (PAo) equate the kinetic energy to the
work done (Reference 3.5-1) .

Subsequently, the missile velocity is obtained by the ex-
pression:

2PAL,
1/2

(Reference 3.5.1)

where:

V = the initial velocity at the end of a piston
stroke (ft./sec.)

'P = pressure of the fluid (psi)
~ A = crossectional area of the piston (in )

~ 2
0

L = length of the strike in ft.
m = mass of missile (lb-sec /ft)2

(2) Jet Propelled Missiles

Postulated jet-propelled missiles pro-
pelled by fluid escaping from a pres-
surized system in which there is
essentially no lateral containment of
the fluid. The escaping jet will
not only impinge on the missile, but
will also flow around and past'.the
missi.le.

1 — V
Vf

The velocity of this
missile is estimated

type of postulated
by (Reference 3.5.-1):

Kl
K

2
N + X Tan B0
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vANP 2

where:

K
1

1 — V0
Vf

— Log 1 — V + Ke 0 2

VS
'

K=AAPf
2 omf

V = missile velocity a distance X (fps)

V = jet velocity, (fps)f
N = radius of throat (ft)0

P = density of the Jet fluid (lb-sec /ft )
2 4

f
X = distance travelled (ft)
B = angle of jet expansion, degrees from normal

V = initial velocity of missiles0

A = throat area (ft )
2

0
2'A = cross sectional area of missile (ft )m

m = mass of missile (lb-sec /ft)2

(3) Stored Strain Energy Missiles

Stored strain energy missiles are assumed
to convert all the strain energy at
which they fall into kinetic energy.
The velocity is calculated from the
following formula (Reference 3.5-1):

V=~ .S1/2
Ettjt
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V = missile velocity (ft/sec)
E = modulus of elasticity (lb/ft )

2

W = specific weight of missile (lb/ft )

S = ultimate stress in the missile before failure
(lb/ft2)

g = acceleration of gravity (ft/sec )
2

(4) Rotating Machinery

A variety of missiles from rotating machinery
can be treated by considering each as a
rotating block. Because it is part of a
rotating structure, the block is considered
to be initially rotating about its axis of
revolution at a speed, v, radians per second.
The kinetic energy of the block is given by
(Reference 3.5-4):

KE = 1/2
2

Rcg +, K w 2
0) ~ ft

g

Rcg is the radius to the center of gravity (CG) of
the rotating block, measured from the initial
axis of rotation in the machinery, ft.

K is the radius of gyration of the rotating
block, about the CG axis of the rotating block.

w is the block weight, lb.
g is acceleration of gravity, ft/sec 2

is the angular velocity, rad/sec'.

.Xn this expression the Rcg term gives the
kinetic energy due to translation, while the
K term gives the kinetic energy due to
rotation of the block about, its cg axis.
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Missile velocity relationships in conjunction with applied
penetration equations such as the Petry (Reference 3.5-2),
Stanford (Reference 3.5-3), Modified National Defense
Research Committee (Reference 3.5-14) and the Ballistic
Research Laboratory (Reference 3.5-1) equations are used to
conservatively predict the damage incurred in a missile event.
The penetration analysis and barrier design is described in
3.5.3.

When the separation and redundancy of the systems is not
adequate, or when a redundant system is not available, the
following measures are taken to ensure safe shutdown:

a. The component is investigated to determine ifits inherent design features can plausibly
eliminate the component as a postulated

'rediblemissile.
b. The orientation of the'ostulated missile is

changed so that systems necessary for safe
shutdown are not damaged.

c. Missile ejection is prevented.

d. Missile barriers are provided.

e. It is shown that the component will not be
damaged by the postulated missile.

3.5.1.1.3 Missile Selection

Components outside primary containment associated with high
energy piping systems defined in 3.6.1.1 which are considered
as candidates for postulated missiles are as follows:

a. Valve bonnets

b. Valve stems

c. Thermowells

d. Bolts

e. Pressure relief valve parts
f. HVAC fans
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Other candidates for postulated missiles include components.
of rotating equipment such as motors, shafts and impellers.
These are discussed in detail below.

3.5.1.1.3.1 Valves

The inherent design of valves postulated as credible missiles
affecting safe shutdown have been investigated to determine
their potential to generate missiles.

These valves have been found not to be credible sources of
missiles because of the reserve strength in their bonnet to
valve connections. As a further precaution, the valves
in most cases are oriented not to affect safety related
equipment.

Valve stems, which were evaluated as candidates for potential
missiles, are provided with backseats or flared interior ends.
These provisions act as interferences which effectively
eliminate the possibility of valve stem ejection even if the
stem threads fail, since the backseats or flared ends would
not penetrate the bonnets. Additional interferences for the
stems are encountered with some air and motor operated valves.
The operators of air and motor operated valves sit on top of
the valve and thereby provide additional interference for the
missile. Therefore, valve stems have been found not to be
credible sources of missiles.
Pressure retaining parts of valves are designed in accor-
dance with the ASME Code Section ZZI which provides for ad-
herence to conservative limitations on design stresses, or by
the ANSl 31.1 Code which has similar restrictions and
limitations.
Bolted valve bonnets are not postulated as credible missiles
since the simultaneous failure of most retaining bolts is
necessary to initiate such an event.

Screwed on valve bonnets and retaining ring type valve
bonnets are not postulated as credible missiles because of
their substantial reserve strength in the bonnet-to-valve
body connection.

3.5.1.1.3.2 Thermowells and Sample Probes

Thermowells and sample probes have been examined in accor-
dance with investigative procedures discussed in 3.5.1.1.2
and were found to present no potential hazards as postulated
missiles affecting safe shutdown.
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3.5.1.1.3.3 Bolts

Failure of bolts is unlikely because of the restrictions
on their allowable stresses which are monitored by torquing
procedures. The ASME Code and the ANSI Code generally limit
the allowable stress in these bolts from 20% to 30% of yield.
Single bolts are postulated as internally generated missiles.
The effects of these missiles have been evaluated in
accordance with the procedures discussed in 3.5.1.1.2 and
were found to present no potential hazards as postulated
missiles affecting safe shutdown.

3.5.1.1.3.4 'igh Speed Rotating Equipment

Rotating equipment, such as components of pumps and motors,
is shielded by means of their individual housings and by
locating equipment in separate rooms. These postulated
missiles do not present potential hazards.

Fans and parts thereof have been investigated to determine
their potential of generating missiles that may adversely
affect the safe shutdown of the plant. Where necessary,
barriers are provided to protect systems necessary for plant
safe shutdown.

3.5.1.2 Internally Generated Missiles (Inside Containment)

3.5.1.2.1 Systems Available for Safe Shutdown

Figures 3.5-16 through 32 describe the mechanical and instru-
mentation locations of systems available for a safe shutdown.
Each system (LPCS, HPCS, RHR, ADS, CRD and Primary Containment
Vessel) is color coded to specify the location of structures,
systems or components. In addition, the reactor protection
system and isolation valves inside containment are available
for safe shutdown of the plant and to prevent offsite radio-
logical consequences. Information pertaining to applicable
seismic category, quality group classification and reference
sections in the FSAR, where these systems are described, is
provided in Table 3.5-2.

3.5.1.2.2 Ability of Structures, Systems and Components
to Withstand Missile Effects

Postulated missiles are determined as discussed in 3.5.1.2.3.
The most effective means to meet the design objectives of
3.5 is by separation and redundancy of essential systems.
The formulae and techniques used to evaluate .the protection
provided by plant layout is conducted in the same manner
as described in 3.5.1.1.2.
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An example of mechanical and instrumentation lines which
constitute systems available for a safe shutdown in the
HPCS„system. The,,representation of the instrumentation
lines necessary to actuate the HPCS system is given in Figures
3.5-29 and 30. Sets A and B are located at opposite sides of
the reactor pressure vessel. It has been determined that
due to this separation, a postulated missile will not damage
both sets of lines. Functions of the instrumentation linesinside the primary containment necessary to actuate the
HPCS System is thereby maintained. A discussion of the
instrumentation functions is given in Chapter 7.

The mechanical redundancy and physical separation of the HPCS
system with the LPCS/ADS systems is illustrated in Figures
3.5-17, -18, 19 and 20. The possibility of one missile inca-
pacitating both sets of systems is not considered credible.
3.5.1.2.3 Missile Selection

Components inside primary containment associated with high
energy piping systems which are considered as candidates for
postulated missiles are as follows:

a. Valve bonnets

b. Valve stems

c. Thermowells and sample probes

d. Valve bonnet retaining bolts
e. Pressure relief valve parts

In addition, the following components of rotating equipment
have been considered as candidates for postulated missiles:

f. Recirculation motor-pump shaft

g. Recirculation pump motor

h. Recirculation pump impeller
i. HVAC fans

These are discussed in detail below.
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3. 5. l. 2. 3. 1 Valves

Valves have been investigated as discussed in 3,5.1.1.3.1,
and it was found that the ability to shut down * the plant is
not affected.

3. 5. 1. 2. 3. 2 Thermowells and Sample Probes

Thermowells and sample probes have, been examined, as discussed
in 3. 5.1.1.3.2, and it was found that the ability to shutdown
the plant is not affected.

3. 5. l. 2. 3. 3 Bolts .

Bolt failures are unlikely to occur for reasons, discussed in
3. 5. 1. 1. 3. 3, and't was found that the ability to shut down
the plant is no't affected.

3. 5. 1. 2. 3. 4 High Speed Rotating Equipment

a ~ Recirculation Pump and Motor

The most substantial piece of NSSS rotating
machinery is .the recirculation pump and motor.
This potential missile source is covered in
detail in reference 3. 5-4.

It is concluded in reference 3. 5-4 that destruc-
tive pump overspeed is highly improbable. If it
occurred it could result in failure of certain
pump and motor components having the potential to
become missiles. A careful examination of the
pump and motor structure shows that rotor .or shaft
failure will not result in ejection of motor-
generated missiles, and impeller missiles cannot
penetrate the pump case. Reference 3.5-4 con-
cludes that in the unlikely event of impeller
failure resulting in ejection of missiles through
ruptured pipe, penetration of containment by
missiles fragments is highly improbable. Evalua-
tion of the effects on safety-.related systems of
impeller fragments which might be ejected from
openings in ruptured pipe is not evaluated be-
cause of the extreme improbability of this event,
and because the effects would not be more severe
than the assumed consequences of jet impingement
due to pipe breaks inside containment is discussed
in 3. 6.
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b. Fans as Potential Missiles

The fans inside primary containment are designed
such that the= casing will restrain any possible
missile. Therefore, fans and parts thereof are
not considered as possible sources of missiles.

3. 5-11



WNP-'2 ~ AMENDMENT NO. 12
November 1980

3.5.1.2.4 Falling Objects

Structural elements, equipment, and components inside con-
tainment which could be considered as potential failingobjects are supported to satisfy Seismic Category I require-
ments. The only exceptions to this are the monorail hoistsinside containment which are not analyzed for Seismic Iloading conditions, but are chained in place while not in

~ use to ensure that they do not become falling objects whichcould damage safety systems. On this basis, falling objectsare not postulated in the methodology described in 3.5.1.1.2.
The physical separation and redundancy of safe shutdown
systems as described in 3.5.1.2.2 also assures that fallingobjects do not present a threat to these systems.

3.5.1.2.5 Secondary Missiles Generated by Postulated
Primary Missiles

The design objectives for providing protection against postu-lated primary missiles inside primary containment are imple-
mented through physical separation and redundancy of safetysystems, as discussed in 3.5.1.2.2.
The potential for the failure of safety systems inside primarycontainment caused by secondary missiles generated by postu-
lated primary missiles impinging on a component or structure
inside primary containment depends on the mass, velocity,trajectoiy, and other physical characteristics of the postu-
lated secondary missile. These in turn depend .on similar
parameters which define the postulated primary missile, as
well as the assumed failure mechanism which results in
secondary missile formation. The conclusions to be drawn
from any such analysis would be questionable, in view of the
many assumptions involved. For this reason, the methodology
used in evaluating the effects of primary missiles, as des-
cribed in 3.5.1.1.2, is not appropriate for secondary
missiles. The plant design features which provide protection
against primary missiles and assurance that primary missile
formation will not occur, serve to eliminate or at least mini-
mize the potential for failure of safety systems caused by
secondary missiles. These design features include the
following:

a. Physical separation of redundant systems.

b. Reorientation of postulated primary missiles..
c. Prevention of primary missile ejection.
d. Provision of missile barriers.
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3.5.1.3 Turbine Missiles

Regulatory Guide 1.115 (Reference 3.5-5), initially issued in
1976, required applicants for construction permits and
operating licenses to demonstrate an acceptably low probability
of damaqe to essential systems from postulated turbine mis-
siles, either through appropriate, placement and orientation of
the turbine, or by use of structural barriers. Subsequently,
a study was performed by Burns and Roe, Incorporated for the
WNP-2 plant which concluded that the radiation shielding walls
on the operatinq floor in the turbine building, and the rein-
forced concrete walls housing essential systems in the reactor
building and control buildinq, provide adequate protection
aqainst postulated turbine missiles.

In December 1979, the Washington Public Power Supply System
(Reference 3.5-24) and other utilities were advised by the NRC
of a potential problem concerning cracking in low pressure
turbine discs manufactured by Westinghouse. In February 1980,
a disc on the Westinghouse low pressure turbine at the Yankee
Rowe plant failed, and although none of the disc fragments
penetrated the turbine shell, there was extensive damage to
the turbine. Investigations by Westinghouse at various
operatinq plants has indicated the observed cracking in
Westinghouse turbines can be attributed to a,stress corrosion
mechanism.

To account for this potential failure mechanism in turbine
missile probability calculations, Westinghouse developed a
methodology for estimating the probabilities of disc rupture
as a function of crack initiation, crack propogation with
time, and critical crack depth (Reference 3.5-21). Using this
methodology, Westinghouse provided a probability study, giving
missile generation probabilities for each low pressure turbine
disc on WNP-2, based on actual material properties of the
disc, as a function of turbine operating time between inservice
inspections. Probabilities are also calculated for missile
formation due to fatigue failure, but this failure mode is
shown to be much less likely than failure due to stress corro-
sion cracking.

Using the missile generation probabilities (Reference 3.5-23)
and missile weights, velocities, and geometries (Reference
3.5-22) provided by Westinghouse, missile strike and damage
probabilities for safety-related targets in the WNP-2 plant
were calculated. It is concluded that the probability of
damage to safety-related systems is acceptably low, due to:
(a) the protection provided by reinforced concrete structural
barriers, and (b) periodic inspections of turbine discs during
refueling outaqes to detect and monitor cracks, with asso-
ciated corrective action as required.
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2 2 lgVr = (Vi -Vp )

where:

Vr = residual missile velocity after perforation

Vi = incident missile velocity

Vp = incident missile velocity required to just
perforate the barrier, calculated usinq the
modified NDRC formula

Any turbine missile striking the northwest corner of the reac-
tor building refueling floor is assumed to land directly in or
bounce into the spent fuel pool. This is unacceptable from
the standpoint of damage to stored fuel and resulting radiolo-
gic release, so P3 is assumed to be 1 for any such strike.

The overall damage probability for M postulated missiles and N

target elements is then calculated by:

N M

P4 = P1 P2'P3 = g g P1. P2 . ~ P3
1 1 11 1 3 1

This computation is carried out by computer, and the results,
i.e., damage probability as a function of inservice inspection
interval (quantified in terms of turbine operating time), are
shown on Figure 3.5-53. Inservice inspections for crack
detection and monitoring of crack propogation will be per-
formed during refueling outages at a frequency corresponding
to an acceptably low turbine missile damage probability or,
alternatively, at a frequency corresponding to an upper limit
on postulated crack depth, using fracture mechanics methodol-
ogy to postulate crack growth rates and critical crack size.
Inspection frequency will be established following NRC review
of Westinghouse topical reports on this matter, prepared on
behalf of the Westinghouse Turbine Owners'roup.

3.5.1.3.5 Turbine Overspeed Protection System

A single failure in the overspeed sensing and turbine trip
systems will not prevent overspeed protection from operating.
The turbine generator is equipped with a digital electro-
hydraulic control system. The turbine contxol system
includes steam admission valves, emergency stop valves,
crossover intercept valves, and initial pressure regulator.
Furher description of existing systems are available in 10.2.
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3.5.1.3.6 Xnspection and Testing

The inspection and testing requirements for the turbine gen-
erator system are discussed in 10.2.2.

3.5.1.3.7 Turbine Characteristics

For information characterizing the Westinghouse turbines used
in WNP-2, refer to Westinqhouse Report covering the effects of

!

a high pressure turbine rotor fracture and low pressure tur-
bine disc fractures at designed overspeed, (Reference 3.5-6)
and 10.2.3. Therein, the low pressure disc materials, manu-
facturinq processes and operating conditions are stated.

3.5.1.4 Missiles Generated by Natural Phenomena

The consideration of potential missiles injected or suspended
in a tornado wind stream is based on "Tornado Design Consid-
erations for Nuclear Power Plants" by Bates and Swanson, pre-
sented at the annual meeting of the American Nuclear Society,
November 1967 (Reference 3.5-8) and on "Tornado Protection
Provided for the Spent Fuel Pool" by D. R. Miller and
W.A. Williams (Reference 3.5-12).

!
All Seismic Category I and safety-related structures and com-
ponents are desiqned to include the effects of missiles
qenerated by the desiqn basis tornado described in 3.3.2.
Missiles are categorized as either external or internal
missiles. External missiles are materials and/or items
usually found outside and in the immediate vicinity of the
buildings, whereas internal missiles are materials and/or
items found inside the buildings. The missiles listed below
encompass the ranqe of potential missiles expected to be found
in the vicinity of the site. Description, properties and
impact velocities of these design, basis tornado generated
external, missiles are also tabulated below. Concrete pene-
tration depths are tabulated in Table 3.5-5. The basis for
evaluatinq missile penetration is discussed in 3.5.3. The
protection provided for external and internal missiles is
discussed in 3.5.1.4.1 and 3.5.1.4.2, respectively.

I
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The plant structures, systems, equipment and components that
are required to bring the plant to a safe. shutdown condition,
or whose failure could lead to off-site radiological conse-
quences under accident conditions, are protected from
external (outdoor) missiles by barrier structures or redun-
dant systems as follows:

a ~

b.

The exposed exterior walls of safety related
structures are designed to protect internal
structures, systems and components. Structures
with such exposed exterior walls are described
in 3.8.4 and shown on figures referred to
therein. Figure 3.5-36 illustrates exterior
walls subjected to tornado-generated missile
impact.

The standby service water (SSW) pipelines and
electrical lines connecting the SSW pumphouses
and the reactor and diesel generator buildings
are located below grade and are protected
from external missiles by sufficient Quality
Class I earth cover of high relative density.

c ~ The two standby service water (SSW) pumphouses
and the valve boxes along the cooling tower
makeup water lines are tornado-hardened.

d. As described in 3.8.4.1.5 and 3.3.2.3, the spray
ponds (except spray headers) are below grade
and are protected from external missiles by
sufficient Quality Class I earth backfill of
high relative density. The spray headers are
not required to be protected from tornado
missiles.

e. The critical electrical trays in the corridor
between the turbine generator building and the
radwaste and control building are protected
from possible missiles by the cantilever wall
on column line 17 (Figure 3.5-37) and the
additional 10'-0" high cantilever barrier wall
immediately east of it. The 10'-0" high barrier
wall provides missile protection for the door
at elevation 441'-0" on column line 17. Although
the trays are above the door level and do not
require missile protection provided by the
10'-0" high wall, the protection is provided,
as shown on Figure 3.5-37.
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All openings for heating, ventilation, and air
conditioning system fresh air intakes (FAI) and
exhausts (EXH), in buildings housing safety-
related equipment, are protected against exter-
nally generated missiles by means of shield walls
as indicated in Table 3.5-6. Examples are the
louvered openings above the floor elevation
572'-0" in the north and south walls of the reac-
tor building. These openings are protected by a
labyrinth of missile shield walls immediately
inside the opening.

3 '.3 BARRIER DESIGN PROCEDURES

The barrier design objectives emphasize missile containment
and structural integrity without secondary missile genera-
tion.
3.5.3.1 Concrete Barriers
Concrete missile barriers are designed in accordance with the
modified Petry equation (Reference 3.5-2). In all cases,
except for barriers exposed to turbine missiles, a concrete
thickness of twice the penetration thickness determined for aninfinitely thick slab is provided to prevent perforation,
spalling, or scabbing. For discussion of turbine generated
missiles see 3.5.1.3.
3.5.3.2 Steel Barriers

The Ballistic- Research Laboratories Formula (Reference 3.5-1)
is used to determine penetration depths of missiles into steel
barriers.
The overall response of barriers subject to impact are
investigated by the use of general energy equations given in
"Introduction to Structural Dynamics," J. M. Biggs (Reference
3.5-9). 1'Joon determination of penetration depth and duration
of impact, an effective dynamic force is computed. The addi-tional calculation of the natural period of the target struc-
ture and the selection of a ductility ratio facilitates the
determination of. the required structural resistance. In this
manner, missile impact is translated to an equivalent static
load in an effort to quantify bending moments and shear. The
detailed method used for predicting the overall response of
missile barriers, including the forcing function method of
determining ductility in structural elements and the basis for
the ductility ratios used in the calculations, is .provided in
Appendix C of. the report "Protection Against Pipe Breaks
Outside Containment" (Reference 3.5-13) that was presented to
and approved by the NRC.
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3.5.3.3 Earth Barriers

When the protective barrier is of earthen origin, the soil
penetration studies are based on alternate techniques. Buried
safety-related piping and electrical systems required for a
safe shutdown are ensured adequate protection from tornado
generated missiles. Analysis of potential damage is performed
using the "Tornado Design Considerations for Nuclear Power
Plants" by Bates and Swanson, 1967 (Reference 3.5-8). The
analysis procedure neglects soil interlocking under a suddenly
applied load and ignores lateral soil resistance. A five-foot
embedment depth is calculated to be acceptable to ensure pipe
integrity.
3.5.3.4 Applications

Examples of barrier design are as follows:

Steel covers for manholes containinq cabling for safety-
related equipment required for safe shutdown are designed to
withstand tornado qenerated missile impact and associated
wind pressure. These 2'-9" circular steel plates are designed
using conventional elastic analysis and design methods for
determining stress and strain. The design adopted uses two
1-1/8-inch plates of ASTM A 514 steel plate to prevent
penetration and blowout.

The reactor building railroad airlock exterior doors and the
standby service water pumphouse exterior equipment doors are
desiqned and certified by the manufacturer to withstand the
effects of tornado generated exterior missiles as described in
3.5.1.4.

All other doors in Seismic Category I and safety-related
structures are not designed to withstand the effects of the
missiles described in 3.5.1. These doors are hacked up,
wherever missile protection is required, with reinforced
concrete walls forming a labyrinth behind the door.
Similarly, louvers in exterior walls, which are vulnerable to
missile penetration, are backed up by reinforced concrete ple-
nums or walls.

Based upon the selection and description of missiles cited in
3.5.1, the interaction of. missiles with structural elements is
determined and the results are given in Table 3.5-5. The
tabulations assume the missiles to impact at the most
vulverable point of a structure or component (e.q., at the
center of a slab).
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The reactor protection system motor generator sets flywheels
located in the critical DC switchgear rooms at elevation467'-0" in the radwaste building were analyzed and determinedto be credible missile sources, with the potential consequen-
ces affecting the safe shutdown of the plant. Barriers were
constructed around these flywheels of steel and aluminum
honeycomb material, which were designed to contain the cre-
dible missiles (see 3.5.1.1.5).
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3.5-11 Re ulator. Guide 1.14, Rev. 1, "Reactor Coolant Pump
Flywheel Integrity', August 1975.

3.5-12 Miller, D. R. and Williams, W. A., Tornado Protection
for the Spent Fuel Pool, General Electric Company,
APED-5696, November 1968.

3.5-13 "Protection Against Pipe Breaks Outside Containment",
Burns and Roe, Inc., Hempstead, New York, Report No.
WPPSS-74-2-R3, April, 1974.

3. 5-14 "A Review of Procedures for the Anal sis and Desi n
of Concrete Structures to Resist Missile Im act
Effects R.p. Kennedy, Nuclear and Systems Scz.ences
Group, Holmes and Narver, Inc., September 1975.

3.5-15 "Anal sis of the Probabilit of the Generation and
Strake of Mxssxles from a Nuclear Tur one Mare

97 y Westxng ouse Electric Corporate.on Steam
Turbine Division Engineering.

3.5-16 NUREG-75/087, USNRC Standard Review Plan, Section
3.5.1.6, November 1975.

3.5-17

3.5-18

3.5-19

3.5-20

Oldfield, G. V., WPPSS, personal communication with
Lou Rosgen, Control Tower Chief, Tri-Cities Airport,
Federal Aviation Administration, January 14, 1980.

Oldfield, G. V., WPPSS, personal communication withBill Granston, Area Specialist, Seattle Air Route
Traffic Control Center, Federal Aviation
Administration, January 15, 1980.

Seattle Sectional Aeronautical Chart, 18th Editiong
U.S. Department of Commerce, NOAA, Washington, D. C.,
January 24, 1980.

"List of Accidents Showing Impact Severity and Angle
in Third Display, U. S. Civil Aviation, 1978",
National Transportation Safety Board, Washington,
D.C.

3. 5-21

3.5-22

"Methodology for Calculating the Probability of a
Missile Generation from Rupture of a Low Pressure
Turbine Disc," Westinghouse Electric Corporation,
CT-24076, Revision 1, July 1980.

"Turbine Missile Report (HP296-LP281-LP281-LP-281),"
Westinghouse Electric Corporation, CT-24869, Revision
0, December 1980.
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"Turbine Missile Report, Results of Probability
Analysis of Disc Rupture and Missile Generation,"
Westinghouse Electric Corporation, CT-24870, Revision
1, March 1981.

"Cracking in Low Pressure Turbine Discs," IE
Information'otice No. 79-37, letter from R. H.
Engelken, NRC, to N. O. Strand, Washington Public
Power Supply System, dated December 28, 1979.

"Structural Analysis and Design of Nuclear Plant
Facilities," Chapter 6 (Design Against Impulse and
Impact Loads), ASCE Manuals and Reports on
Engineering Practice No. 58, 1980.
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3.6.2.2.3.4 Materials and Proportions of Structural Shapes

The materials and proportions of structural shapes for energy
absorbing members are in accordance with recommendations for
dynamic member design as documented in References 3.6-6 and
3.6-7 ~

3.6.2.3 Dynamic Analysis Methods to Verify Integrity and
Operability

3.6.2.3.1 Dynamic Analysis Methods for Jet Impingement
Effects

The procedure for analyzing the dynamic effects of jet im-
pingement has been extracted from "Prediction of Blowdown
Thrust and Jet Forces" by F. J. Moody (reference 3.6-8).
The computer code RELAP3 (See 3.12.11 and Reference 3.6-9)
with required geometric input data is run to obtain the exit
plane thermodynamic state and mass flow rate. Specifically,
the quantities output by RELAP3 are:

M — mass flow rate lb /sec
m
3v — specific volume ft /lbm

P - exit pressure lbf/ft2

The reaction load on the piping system is given by:

T
A

(p -p) +
E

2
GE VE

gc
Eq. 3. 6. 2. 3. 1-1

Where:

T = thrust per unit area
AE

P ' receiver pressure

G = mass fluxE

P =- exit pressureE

v = specific volume at exit.E

g = Newton's constantc

lbf/ft

lbf/ft
lb /sec ft2

m

lbf/
ft /lbft-lb

32.174 lb 2lbf sec
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(T/A ) yields the thrust reaction load on the piping system
subject, to the assumption that the vapor to liquid velocity
ratio is unity. By conservation of forward momentum, the
jet forceps per unit area (F./A ) equals the thruse force per
unit area (T/A ). To determine the effect of the fluid jet
on targets located some distance LT, from the break, the fol-
lowing procedure is used.

Classify target distance LT, as less than, equal to, or greater
than the distance required for full jet expansion L

Where:

DE
L

2

1/2
-1

AE
Eq. 3.6.2.3.1-2

AE

2
GE

gc

v

T/AE
Eq. 3. 6. 2. 3. 1-3

v = f (P, hE) Eq. 3.6.2.3.1-4

where:
2

A — area of jet at full expansion
2

A — area of exit
E

DE — diameter of exit
G — mass flux
g — Newton's Constantc

h — exit plane enthalpy

lb /sec. ft
32.174 ft-lb

m

lbf sec
BTU/lb

distance to full expansion

receiver pressure

ft
lbf/ft
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T — thrust
v — specific volume at full expansion

Assuming the kinetic energy of the fully expanded jet to be
insignificant, the following relation holds between vessel
stagnation enthalpy and fully expanded jet, enthalpy:

h = h Eq. 3 '.2.3.1-5
Therefore,

h — ho f
x hffg

Eq. 3.6.2.3.1-6

where:

h stagnation enthalpy at full expansion,
BTU/lb

hf liquid enthalpy at full expansion,
BTU/lb

hf — vaporization enthalpy at full expansion,
BTU/lb

m

— quality at full expansion

Then,

where:

Vf + X Vf00 g
Eq. 3.6.2.3.1-7

Vf specific volume of liquid at full expansion,
ft /lb

v — specific volume of vaporization at full expan-fg
sion ft /lb

m

3v — specific volume at full expansion, ft /lb
From equations 3.6.2.3.1-6 and 3.6.2.3.1-7, subject to the
assumption of equation 3.6.2.3.1-5, equations 3.6.2.3.1-2
and 3.6.2.3.1-3 can be solved for L„.

3.6-45



For L < L , property variations are assumed linear from
A to A for area and from P to P for pressure.

The jet impingement load F., is as follows with F ., a con-
stant:

j''here:

AT
F.T = F.

3T j AL
Eq. 3.6.2.3.1-8

A — is the area of target which is intercepted
by the jet.

A — is the jet, area at the target distance calcu-L lated as:

AL (A — A )

0

LT
+ AL E Eq. 3.6.2.3.1-9

For LT < L

D ~
= Tj — DL for L

where:

D — diameter of jet at LT ft.
LT — distance to target, ft.
D — diameter at full expansion, ft.

The jet force on the target is:
4F .AT

F.
H Dj

Eg. 3. 6. 2. 3. 1-10

where A , is the area target which is intercepted by the
jet.
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TABLE 3.8-8

PRIMARY CONTAINMENT VESSEL

SIZES FOR CABLE TYPE TESTS

FOR ELECTRICAL PENETRATIONS

Cable
T e

600 & 1000 V
control

Test

Thermal & Radiation
Aging

FSAR
Para ra h

3.8.6.7.3e(l)
Size

1/c 114 AWG
7/c 112 AWG

LOCA Simulation

600-8000 volts Thermal & Radiation
Power Aging

LOCA Simulation

3.8.6.7.3e(2) 7/c 512 AWG

3.8.6.7.3e(1) 1/c N4/o

3.8.6.7.3e(2) 1/c N2/o

Instrumenta-
tion

Coaxial, Tri-
axial and
other special
cable

Thermocouple
Extension
Cable

Thermal Aging &
Radiation and
LOCA Simulation

Thermal & Radiation
Aging and LOCA
Simulation

Thermal & Radiation
Aging and LOCA
Simulation

3.8.6.7.3e(1)
and (2)

3.8.6.7.3e(l)
and (2)

3.8.6.7.3e(l)
and (2)

Shielded
2/c 116
AWG

Sample of
actual cable
configura-
tion is
used

One twisted
pair 120
AWG
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TABLE 3 . 8-9 Page 1 of 7

LIST OF APPLICABLE CODES, STANDARDS, SPECXFXCATIONS

AND

NRC REGULATORY GUIDES

REFERENCE
NUMBER DESIGNATION TITLE EDITXON

lA ACI 318-71 Building Code Require- Feb. 9, 1971
ments for Reinforced
Concrete

1B ACI 318-63 Bualding Code Require- June 1963"
ments for Reinforced
Concrete

2A ACX 301-72

ACI 301-66

Specifications for
Structural Concrete
for Buildings

Specifications for
Structural Concrete
for Buildings

May 1972

1966

ACI 347-68 . Recommended Practice
for Concrete Form-
work

ACI 605-72 Recommended Practice
for Hot Weather Con-
creting

March 1968

1972

5A

5B

ACI 211.1-70

ACI 211.1-74

Recommended Practice
for Selecting Propor-
tions for Normal Weight
Concrete

Recommended Practice
for Selecting Propor-
tions for Normal Weight
Concrete

1970

1974

Used ACI 318-63, Method No. 2, for bending moment and
shear coefficients in the design of two-way slabs.
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TABLE 3.8-9 (Continued) Page 2 of 8

REFERENCE
NUMBER DESIGNATION TITLE EDITION

ACI 315-74 Manual of Standard
Practice for Detailing
Reinforced Concrete
Structures

1971

ACI 306-66

ACI 609-72

Recommended Practice
for Cold Weather
Concreting

Recommended Practice
for Consolidation of
Concrete

1966

March 1972

10 ACI 322-72 Building Code Require- 1972
ments for Structural
Plain Concrete

12

13

ACI 308-71

ACI 212

ACI 214-65

Recommended Practice
for Curing Concrete

Guide for Use of
Admixtures in
Concrete

Recommended Practice
for Evaluation of Com-
pression Test Results
of Field Concrete

1971
Title 69-1

ACI Journal
Sept. 1971
Title 68-56

1965

15

16

17

ACI 311-64

ACI SP-2

Report by
ACI Com-
mittee 304

Report by
ACI Com-
mittee 437
Subcommittee
1

Recommended Practice
for Concrete Inspection

Manual of Concxete
Inspection

Placing Concrete by
Pumping Methods

Strength Evaluation
of Existing Concrete
Structures

1964

1968
(5th Edition)

ACI Journal
May 1971,
Title 68-33

ACI Journal
Nov. 1967
Title 64-61
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TABLE 3.8-9 (Continued) Page 3 of 8

REF ERENCE
NUMBER DES IGNATION TITLE EDITION

18 AISC-69 Specification for
the Design, Fabrica-
tion, and Erection
of Structural Steel
for Buildings

Feb. 12, 1969

19 AISC-68 Specification for the 1968
Design of Light Gauge
Cold-Formed Steel
Structural Members

20 AWS Dl.1-72 Structural Welding Code 1972**

21 AWS
D12 ~ 1-61

Recommended Practice
for Welding Reinforc-
ing Steel, Metal In-
serts, and Connection
in Reinforced Concrete
Construction

1961

As part of the WNP-2 Quality Verification Program, visual
reinspection of selected structural steel welds, includ-
ing radial and structural framing systems, steam tunnel
beams, and pipe hangers (AISC scope only) was per formed
under Supply Sys tern procedure QVI-09, Attachment 2 ~

***
This procedure included alternative acceptance criteria
to AWS Dl .1 .

These alternative acceptance criteria were established
by the Architect/Engineer and determined to be accepta-
ble based on sp cific }knowledge of the design and the
signi ficance of these types of minor deficiencies ~ The
criteria were implemented in order to provide a conser-
vative and practical basis for performing a,reinspection
of the structural steel. Sacrificial shield wall and
pipe whip restraint weld reinspections were performed to
AWS Dl.l.

*** Transmitted to NRC via letter G02-83-249, G. D. Bouchey
to A. Schwencer, "WNP-2 Project Visual Examination
Acceptance Criteria for Reveri fication Inspection of
Welded Structures", dated March 23, 1983.
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REFERENCE
NUMBER

24

25

26

27

29

30

31

32

DESIGNATION

ASME

ASTM

ANSI
B31.1.0

API Spec.
No. 620

UBC

NEC

CRD-C-588

CRD-C-589

CRSI

TABLE 3. 8-9 (Continued)

TlTLE

1974 ASME Boiler
Pressure Vessel Code,
Section XI, "Inservice
Inspection of Nuclear
Reactor Coolant Systems"

Annual Books of ASTM
Standards

Standard Code for
Pressure Piping, Power
Piping

Specification for
Welded Steel Storage
Tanks

Uniform Building
Code

National Electric Code

U.S. Corps. of Engi-
neers Specification
for Expansive. Grouts

U.S. Corp. of Engi-
neers Methods of
Sampling and Testing
Expansive Grouts

Manual of Standard
Practice

Page 4 of 7

EDITION

Summer
1975 Addenda

1972

Latest
Edition

Feb. 1970

1970

Latest
Edition

Latest
Edition

Latest
Edition

1972
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TABLE 3'.8-9 (Continued) Page 5 of 7

REFERENCE
NUMBER DESIGNATION TITLE EDITION

33 ANSI
45.2.5-74

Supplementary Quality'974
Assurance Requirements
for Installations, In-
spection and Testing of
Structural Concrete and
Structural Steel During
the Construction Phase of
Nuclear Power Plants

34

35

36

37

38

NRC Regu-
latory Guide
1.10

NRC Regu-
latory Guidel. 12

NRC Regula-
tory Guide
1.13
NRC Regula-
tory Guide
1.15

Steiger Occupational
Safety and Health Act
Mechanical Cadweld
Splices in Reinforcing
Bars of Category I Con-
crete Structures (Rev-
ision 1)

'nstrumentation for
Earthquakes (Revision 1)

Fuel Storage Facility
Design Basis

Testing of Reinforcing
Bars for Category I Con-
crete Structures (Revi-
sion 1)

Latest Edi-
tion
Jan. 2, 1973

April, 1974

March 10,
1971

Dec. 28, 1972

39

40

41

42

NRC Regula-
tory Guide
1.26
NRC Regula-
tory Guide
1.27
NRC Regula-
tory Guidel. 29

Quality Group Classifi- Sept. 1974
cation and Standards
(Revision 3)

Ultimate Heat Sink for March 1974
Nuclear Power Plants
(Revision 1)

Seismic Design Classi- August 1973
tion (Revision 1)

43 NRC Regula-
tory Guide
1.31

Control of Stainless
Steel Welding
(Revision 1)

June 1973
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TABLE 3.8-9 (Continued) Page 7 of 8

REFERENCE
MUMBER DEBIGMATIOM TITLE EDITION

44 Not Used

NRC Regula-
tory Guide
1.55

ASME

Concrete Placement in
Category I Structures
(Revision 0)

1971 Boiler and Pressure
Vessel Code, Section XI

June 1973

Summer of
1972
Addenda

ASME 1971 ASME Boiler and
Pressure Vessel ode,
Section VIII

Summer of
1972
Addenda

ASME 1971 Code Interpreta-
tions Case Number
1177-7

8JMA St andar ds o f the EJMA Latest
Editions

50

51

53

SSPC

ANSI
N10 1 ~ 4

10 CFR
Part 50,
Appendix A

10 CFR
Part 50,
Appendix A

NRC Regula-
tory Guide
1.94

Painting Specifications

Protective Coating Applied
to Nuclear Facilities,
Quality Assurance

General Design Criterion
2, "Design Bases for Pro-
tection Against Material
Phenemona"

General Design Criterion
4, "Environmental and
Missile Design Bases"

Quality Assurance R—
quirements for Installa-
tion; Inspection and Test-
ing of Structural Con-
crete and Structural
Steel During the Con-
struction Phase of Nuclear
Power Plants (Revision 1)

Latest
Editions

Latest
Edition

July 15,
1971

July 15,
1971

April
1976
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TABLE 3.8-9 (Continued)

EXPLANATION OF ABBREVIATIONS

Page 8,of 8

ACI — American Concrete Xnstitute
NRC — Nuclear Regulatory Commission

AXSC — American Institute of Steel Construction

AISI — American Iron and Steel Xnstitute

ANSX — American National Standards Institute
API — American Petroleum Institute
ASME — American Society of Mechanical Engineers

ASTM — American Society for Testing and Materials

AWS — American Welding Society

CRSX — Concrete Reinforcing Steel Institute
NEC — National Electric Code

UBC — Uniform Building Code

EJMA — Expansion Joint Manufacturers Association

SSPC — Steel Structure Painting Council

NOTE! All of the previously referenced Codes and Standards
may not appear as direct references in the construction
specifications. However, if they do not appear as
such, they were nonetheless utilized by the A/E either
in preparing the specification or in design.
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TABLE 3.9-2 (v) (Cont inued)

Criteria ~(eddie
Primary

~stress T e

Al Iowab le Cal cu lated
~stress ( s() ~Stress ( si)

Primer Stress Limit - The
al lowab le primary membrane
stress is based on the ASME

Boiler and Pressure Vessel
Code, Section I II, for
Class I vessels, for type
304 stainless steel

Normal and upset condition
loads
1. Des ign pressure
2. Struck rod scram loads
3. Operational basis

earthquake, with hous-
ing lateral support
i nstal led.

t4aximum membrane

stress intensity
occurs at the tube
to tube weld near
the center of the
housing for normal
upset and emergency
conditions.

16,660

16,660

11,900

I4>480

For normal and upset con-
dition:

= 16,660 psi g 575'F

For faulted conditions:

Siimit = 1.5 x 1.2 x Sm =

29,990 psi

Note: Analyzed to
emergency conditions
limits.

Emergency conditions loads

l. Des ign pressure
2. Struck rod scram loads

Design basis earthquake,
with housing lateral
support instal led.

29,990 22,030



TABLE 3. 9-2(w)

JET PUMPS

CRITERIA

S'IRESS BASED ON A94E MPV
CODE SECTION I I I, SISSECT ION
NG,

CObB I NAT IONS STRESS TYPE STRESS (PSI) STRESS (PSI)

FCR SERVICE LEVELS A II B
(NORMAL AND UPSET) CONDIT ION:
F(R TYPE 304 S.S, II 550'F

g = 16,800 psi

I imit m P

FCR SERVICE LEVEL C
(EMER(%ICY) CONDIT ION:
FCR TYPE 304 S. S. (I 550'F

Q = 16, 800 psl

limit m P

F(R SERVICE LEVEL D (FAR.TED)
CONDIT ION:
F(R TYPE 304 S,S, 8 550'F

g = 16,800 psi

limit =
m P

MRMAL LOADS
OBE
,SRV

NCRMAL LOADS(1)
LOCA
SR V

N(RMAL LO~DS (»
LOCA
SSE

PR IMARYMEMBRA%
FLUS BENDING

PR IMARYMB4BRA%
PLUS BENDING

PR IMARYMEHBRAK
FLUS BENDING

25, 200

37, 800

60, 840

6,61 8

6, 946

54,450(3)

(1) Design Internal pressure, hydraulic and pressure reaction loads

(2) Design ecternal pressure, hydraulic and pressure reaction loads

(3) Ri ser brace onl y. Stresses on other ccmponents are much lower,
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TABLE 3.9-2 (x)

(This Table is not used)
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3. 10 SEISMIC AND DYNAMIC QUALIFICATION OF SAFETY-RELATED
INSTRUMENTATXON AND FLECTRICAL EQUIPMENT

3. 10. 1 SEISMIC AND DYNAMIC QUALIFICATION CRITERIA

3. 10. 1. 1 Safety-Related Equipment Identification
Table 3.2-1 is a list of the Seismic Category I equipment
arranged by svstem.

A list of all engineered safety feature systems and associated
Class 1E equipment has been prepared. All parameters required
to perform the qualification evaluation have been determined,
including normal and accident operational

requirements,'peratinqdata, and manufacturers'ata. The location of the
equipment has been verified hy plant walk down<to insure the
approoriateness of response spectra. The Class 1E equipmentlist is beinq periodically updated and kept current in the
Supply System computer.

Class 1E is defined per IEEE 32 3-1974 as follows:

The safety classification of the electric equipment and
systems that are essential to emergency reactor shutdown, con-
tainment isolation, reactor core cooling, and containment and
reactor heat removal, or otherwise are essential in preventing
significant release of radioactive material to the
environment.

Instrumentation for the operator to follow the course of an
accident was also defined as Class 1E. This includes instru-
mentation identified as a result of TIM-2 Lessons Learned and
Requlatory Guide 1.97. The list also includes equipment sup-
porting structures.

Table 3.10-1 is
and 2 equipment
to Table 3. 10-1
equipment piece
at any time.

a sub-set of that list, showing the level 1

which has use codes 1, 2, and 4. (See notes
for explanation.) The equipment is listed by
number (EPN). The complete list is available

The equipment furnished by General Electric Company, our
NSSS contractor, was purchased under Contract 2 and 59. Any
equipment which shows a 59 or any number beqinning in 02 in the
contract column in Table 3.10-1 was purchased from General
Electric. The remainder was supplied by BOP contractors
and monitored by Burns and Roe, Inc., our architect/engineer.
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3.10.1.2 Criteria for Acceptability
The original equipment seismic qualification requirement for
Washington Public Power Supply System Nuclear Project Number 2
(WNP-2) was described in the PSAR. These requirements speci-
fied that NSSS S BOP equipment be designed and tested to good
industry practices. IEEE 344-1971 represented the established
industry practiced at that time and equipment purchases were
made to these requirements.

In March 1979 first questions to our FSAR were received which
notified the Supply System that the NRC would review our
equipment seismic qualification to upgraded criteria. This
criteria was defined as IEEE 344-1975 as supplemented by
Regulatory Guides 1.100 and 1. 92 and Standard Review Plan Sec-
tion 3.9.2 and 3.10. A meeting of lead BWR plants was held at
NRC offices in Bethesda to further define the NRC's expec-
tations of the licensees. At this meeting it became clear
that the staff required a complete review (reevaluation) of
the seismic/hydrodynamic load basis along with reevaluation of
past equipment qualification documentation be performed by the
licensees. The NRC staff would then assemble a Seismic
Qualification Review Team (SQRT) to conduct a site visit to
audit the Qualification Program and equipment installation.
The Supply System has undertaken an agressive equipment quali-
f ication program to assure all Class 1E equipment will perform
their safety function during seismic/hydrodynamic loading con-
ditions postulated to occur at WNP-2. This program includes:

a. Identification of Class 1E equipment.

b. Definition of seismic and hydrodynamic loads.

c. Collecting of seismic qual ification
documentation.

d . Reevaluation of the seismic qualification docu-
mentation to current criteria.

e. Identification of document deficiencies.
f. Corrective action or identified deficiencies.

All Seismic Category I instrumentation and electrical equip-
ment was desiqned to withstand the effects of the safe shut-
down earthquake (SSE) whose motion is described in 3.7. 1.

The safety-related (Class 1E) instrumentation and electrical
equipment have been reevaluated in order to assure performance
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of. their safety function during and after OBEs, SSE, and/or
the hydrodynamic loads which result from a loss of coolant
accident or other design basis'vent.
Hydrodynamic loads as described in Revision 3 to the "Plant
Design Assessment Report for SRV and LOCA Loads" (DAR) were
limit:ed to equipment located within containment or pipe
mounted equipment located between containment and the first
anchor point outside containment. For that equipment the
hydrodynamic response spectra was added by absolute sum to the
response due to the SSH,computed using the finite element soil-
structure interaction analysis as described in the responses
to Questions 130.053, 130.055, and 130.056. These
questions were raised at the NRC Structural Engineering Branch
meeting held at Burns and Roe, Woodbury in September 1981.

The equipment effected by hydrodynamic loads is designated in
Table 3.10-1 with a "Y" (yes) in the column headed by H. L.
(hydrodynamic loads).

The equipment located in other buildings was reevaluated for
the motion caused hy the SSE. That motion is defined by the
lumped mass-stick model, analysis described in 3.7.1.

The reevaluation has been baseR on IHEH 344-1975, "IEHH Guide
for Seismic Oualification of Class I Electric Equipment for
Nuclear Power Generating Stations," as supplemented by
Regulatory Guide 1. 100 and Section 3. 10 of NUREG-0800,
"Standard Review Plan". There are four exceptions to the use of
these criteria. These are's follows:

a. Interim criteria have heen established to re-
evaluate equipment mounted on piping systems
whose analyses have not been completed. The
interim criteria are to use the peak of the
applicable 0.5% damping floor response spectrum
above 8 hertz as input acceleration for analysis
or for Sine Dwell Testing. The„ piping systems
are being Resigned, in turn, not to respond to
frequencies less than 8 hertz. When the piping
analyses are completed the computed acceleration
of the equipment will be compared to the interim
acceleration criteria to verify the interim cri-
teria as conservative.

b. Equipment which was qualified by testing using
single frequency motion was reevaluated using the
following criteria to establish its adequacy.
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1 ~ If the equipment is rigid (no reasonant fre-
quency below the ZPA of the applicable
response spectra) the test input acceleration
must be greater than the accleration
corresponding to the ZPA of the response
spectrum of the mounting point of the
equipment.

2. If the equipment has only one natural fre-
quency, the response acceleration to the test
motion must be calculated at the appropriate
damping ratio. To account for cross
coupling, the required response acceleration
is calculated by multiplying the acceleration
corresponding to the equipment's natural fre-
quency found on the applicable response
spectrum by the square root of 2 (1.41). Iftest response acceleration exceeds the
required response acceleration, the test
motion is considered adequate for requalifi-
cation of the equipment.

3. If the equipment has multiple resonant fre-
quencies, it must be tested at each of them.
The response to each test must be calculated
at each resonant frequency. That is, the
response to a test at one frequency is calcu-
lated at that frequency and at all other
resonant frequencies. The responses are then
combined using the square-root-of-the-sum-of-
the-squares (SRSS) method. The test motion
is considered adequate if the SRSS of the
response accelerations to every test is
greater than 1.4 times the SRSS of the accel-
erations found at the resonant frequencies
on the applicable response spectrum.

4. If the equipment has closely spaced modes,
the criteria of (3), above, is used except the
responses to the closely spaced modes com-
bined by the absolute sum rather than SRSS.

For equipment which is panel or rack mounted, the
maximum transmissibility of the panel or rack is
found by a combination of testing and analysis.
The ZPA of. the applicable response spectrum is
then multiplied by this transmissibility to find
the required acceleration for the equipment.
Test accelerations of the equipment are then com-
pared with the calculated required acceleration
to establish qualification of the equipment.
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d. IEEE 344-1975 references IEEE 323-1974. Section
6.3.5 of IEEE 323-1974 recommends thermal and
radiation aging before vibration testing. It has
not been shown that normal service condition
environmental aging reduces equipment's ability
to withstand a seismic event. The Electric Power
Research Institute (EPRI) is running tests to
find if a relationship exists. The Supply System
is monitoring those tests. If those tests show
that this relationship exists for particular
equipment we will reconsider normal service aging
ef fects for that equipment.

For Class 1E equipment located in harsh environ-
ments which has not been previously environmen-
tally qualified (see 3.11) aging will be
considered prior to seismic/hydrodynamic testing.
For all other equipment consideration of agingwill not be required prior to IEEE 344-1975
testing.

All of the equipment which is shown in Table 3. 10-1 as
qualified has been qualified by 'testing, by analysis, or by a
combination of testing and analysis. The list shows the
method of qualification.
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Each tested piece of equipment has been shown to be operable
during and after the test. The test specimens were checked
for spurious operation during testing. If there were spurious
operations, it-was determined that they had no detrimental
effects on the safety function of the equipment.

Operability by analysis was demonstrated only if moving parts
cominq into contact with other objects was the only mo3e of
failure. In those cases operability was shown with deflection
calculations showing that a gap still remained at maximum
load. Also, it was shown that accepted stress limits were not
exceeded.

The damping valves used in analyses are those specified in
Regulatory Guide 1.61 unless another was justified and
documented.

In the analyses performed, horizontal and vertical loads are
assumed to occur simultaneously in the most unfavorable com-
binations. Normal operating loads are also combined with the
accident loads to produce the most severe stress combination.
The "no loss of function" stresses are limited to 90% of the
materials minimum yield strength with an SSE added to hydro-
dynamic loads and the normal operating loads.

3.10.1.2.1 Cable Tray and Conduit Supports

Regardless of cable tray or conduit function, all supports
located in Seismic Category I structures are designed to
Seismic Cateqory I reguirements, with the exception of sup-'orts for field routed trays and conduits containing cabling
for the communication system and all AC lighting outside of
the main control room. All supports are qualified by
dynamic analysis using appropriate seismic response spectra.
The design considers both dead loads (loads which do not
change magnitude and/or position), live loads (loads which do
chanqe magnitude and/or position) and SSE acceleration loads.
Tray and conduit cable loadings (lbs/ft.) are accounted for in
support desiqn, based on maximum permissible raceway loading
for the types of cable utilized.
Routing of trays and conduits containing cabling for the com-
munication system and all AC lighting outside of the main
control room will be reviewed and inspected prior to fuel
loadinq to assure that failure of the support system cannot
result in these trays and conduits impacting on Class 1E
equi pmen t .
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3.10.1.2.2 Decision Criteria

3. 10. 1. 2. 2. 1 Structurally Simple Equipment

"Class 1E equipment determined to be structurally simple so
that it can be modeled as a one degree of freedom system is
qualified by analysis. Natural period for horizontal vibra-
tions of the equipment represented by a single degree of
freedom dynamic model is determined using the values of the
equivalent mass and spring'onstant.

Equivalent horizontal static loads are determined for SSE

(plus hydrodynamic loads where applicable) from the horizontal
response curves using the previously determined natural period
of the equipment and applicable damping coef ficients. The
horizontal coe ffic ient is then determined which, when
multiplied with the weight, produces the equivalent horizontal
static load. A similar procedure is utilized to determine the
vertical equipment response.

I'houldthe vendor elect not to calculate the natural period of
vibration for the equipment, equivalent horizontal and ver-
tical static loads are determined for both the SSE and OBE,

using the peak values for the floor response spectra for the
appropriate dampinq coefficients.

3. 10. 1. 2. 2. 2 Structurally Complex Equipment

Class 1E equipment determined to be structurally complex such
that it cannot be modeled as a single degree of freedom system
may also be qualified by analysis. The equivalent SSE hori-
zontal loads (plus hydrodynamic loads where applicable) are
determined usinq a dynamic modal analysis of the equipment
represented as a multi-degree of freedom system.. Horizontal
floor response spectra for the particular equipment location
and appropr iate damping coefficients are used as input to
determine the horizontal equipment response. A similar proce-
dure is utilized to determine the vertical equipment response.

For Class 1E equipment determined to be structurally so
complex that it cannot be modeled realistically, and yet can
respond as a multi-degree of freedom system, the equivalent
horizontal and vertical static loads may be determined for
both SSE and OBE using twice the peak values of the seismic
response curves for the appropriate damping coef ficients.
This compensates for potential multi-degree of freedom system
response.
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Re ulator Guide 1.44, Control of the Use of Sensitized
Stainless Steel

All wrought austenitic stainless steel was purchased in thesolution heat treated condition. Heating 'above 800oF wasprohibited (except for welding) unless the stainless steel
was subsequently solution annealed. Purchase specificationsrestricted the maximum weld heat. input to 110,000 Joules perinch, and the weld interpass temperature to 350oF maximum.
Welding was performed in accordance with Section IX of the
ASNE Boiler and Pressure Vessel Code. These controls were
employed to avoid severe sensitization and comply with the
intent. of Regulatory Guide 1.44,

Re ulator Guide 1.71, Welder Qualification for Areas of
Limited Accessibilit
There are very few restrictive welds involved in the fabri-
cation of items described in this section, and a limited
number of field welds were required since this applicationutilized the shop installed internals approach.. For the
shop installed internals, mock-up welding was performed on
the welds with most, difficult access.. Nock-ups were ex-
amined with radiography or by sectioning.
4.5.2.5 Contamination, Protection, and Cleaning of

Austenitic Stainless Steel
Exposure to contaminant was avoided by carefully controllingall cleaning and processing materials which contact stainlesssteel during manufacture and construction. Any inadvertent
surface contamination was removed to avoid potential detri-
mental effects.

, Special care was exercised to insure removal of surface con-
taminants prior to any heating .operation. Water qualityfor rinsing, flushing, and testing was controlled and
monitored.

The degree of cleanliness obtained by these procedures meets
the requirements of Regulatory Guide 1.37.

4.5-9



4 ~ 5 ~ 3 CONTROL ROD DRIVE HOUSING SUPPORTS

The American Institute of Steel Construction (AISC) Manual
of Steel Construction, "Specification for the Design,
Fabrication and Erection of Structural Steel for Buildings,"
was used in designing the CRD housing support system. How-
ever, to provide a structure that absorbs as much energy
as practical without yielding, the allowable tension and
bending stresses used were 90% of yield and the shear stress
used was 60% of yield. These design stresses are 1.5 times
the AISC allowable stresses (60% and 40% of yield, respec-
tively) .

For purposes of mechanical design, the postulated failure
resulting in the highest forces is an instantaneous circum-
ferential separation of the CRD housing from the reactor
vessel, with the reactor at an operating pressure of 1086
psig (at the bottom of the vessel) acting on the area of the
separated housing. The weight of the separated housing,
control rod drive, and blade, plus the pressure of 1086 psig
acting on'he area of the separated housing, gives a force of
approximately 32,000 lb. This force is used to calculate the
impact force, conservatively assuming that the housing
travels through a 1-in. gap before it contacts the supports.
The impact force (109,000 lb) is then treated as a static
load in design. The CRD housing supports are designed as
Category I (seismic) equipment in accordance with 3.2.

All CRD housing support subassemblies are fabricated of
ASTM A36 structural steel, except for the following items:

Grid

Disc springs

ASTM A-441

Schnerr, Type BS-125-71-8

Hex bolts and nuts ASTM A-307

6 x 4 x 3/8 tubes ASTM A-500 Grade B
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Since there are no additives in the BWR coolant, leakage
would expose materials to high purity, demineralized water.
Exposure to demineralized water would cause no detrimental
effects.
5.2.3.3 Fabrication and Processing of Ferritic Materials

5.2.3.3.1 Fracture Toughness

Fracture toughness requirements for the ferritic materials
used for piping and valves (no ferritic pumps in RCPB) of
the reactor coolant pressure boundary were as follows:

Safety/Relief Valves were exempted from fracture toughness
requirements because Section III of the 1971 ASME Boiler
and Pressure Vessel Code did not require impact testing on
valves with inlet connections of 6 inches or less nominal
pipe size.

Main Steam Isolation Valves were also exempted because the
Code existing at the time of the purchase order, April 1971,
did not require brittle fracture testing on ferritic pressure
boundary components when the'ystem temperature was in excess
of 250oF at 20% of the design pressure.

Main Steam Piping was tested in accordance with and met the
fracture toughness requirements of paragraph NB-2300 of the
1972 Summer Addenda to ASME Code, Section III, the applicable
code at the time of the purchase order, September 1972.

5.2.3.3.1.1 Compliance with Code Requirements

The ferritic pressure boundary material of the reactor pres-
sure vessel was qualified by impact testing in accordance
with the 1971 Edition of Section III ASME Code and Addenda
to and including the Summer 1971 Addenda. From an opera-
tional standpoint, this Code would require that for any
significant pressurization (taken to be more than 20% of Code
hydrostatic test pressure = 312 psig) the minimum metal tem-
perature of all vessel shell and head material be 100oF
(NDTT +60oF
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5.2.3.3.2 Control of Welding

5.2.3.3.2.1 Control of Preheat Temperature Employed for
Welding of Low Alloy Steel
Regulatory Guide 1.50

The use of low alloy steel is restricted to the reactor
pressure vessel. Other ferritic components in the reactor
coolant pressure boundary are fabricated from carbon steel
materials.'reheat

temperatures employed for welding of low alloy steel
meet or exceed the recommendations of ASME Section III,
Subsection NA. Components were either held for an extended
time at preheat temperature to assure removal of hydrogen, or
preheat was maintained until post-weld heat treatment. The
minimum preheat and maximum interpass temperatures were spe-
cified and monitored.
5.2.3.3.2.2 Control of Stainless Steel Weld Cladding of Low

Alloy Steel Components
Regulatory Guide 1.43

Regulatory Guide 1.43 does not apply to RWR components.

5.2.3.3.2.3 Control of Electroslag Weld Properties
Regulatory Guide 1.34

No electroslag welding was performed on BWR components.

5.2.3.3.2.4 Welder Oualification for Areas of Limited
Accessibility
Regulatory Guide 1.71

Welder qualification for areas of limited accessibility is
discussed in C.2 and C.3.
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5.2.3.3.3 Nondestructive Examination of Ferritic
Tubular, Products

Wrought tubular'products were supplied in accordance with
applicable ASTM/ASME material specifications. These speci-
fications require a hydrostatic test on each length of'ubing or pipe.

These components met, the requirements of the ASME Codes
existing at the time of placement of order which predate
Regulatory Guide 1.66.

5.2.3.4 Fabrication and Processing of Austenitic
Stainless Steels

5.2.3.4.1 Avoidance of Stress Corrosion Cracking

5.2.3.4.1.1 Avoidance of Significant Sensitization
All austenitic stainless steel was purchased in the solution
heat treated condition in accordance with applicable ASME
and ASTM specifications. Carbon content was limited to 0.08%
maximum, and cooling rates from solution heat treating tem-
peratures were required to be rapid enough to prevent
sensitization.
Welding heat input was restricted to 110,000 joules per inch
maximum, and interpass temperature to 350oF. High heat
welding processes such as block welding and electroslag
welding were not permitted. All weld filler metal and
castings were required by specification to have a minimum
of 5% ferrite.
Whenever any wrought austenitic stainless steel was heated
to temperatures over 800oF, by means other than welding or
thermal cutting, the material was re-solution heat. treated.
These controls were used to avoid severe sensitization and
to comply with the intent of Regulatory Guide 1.44, "Control
of the Use of Sensitized Stainless Steel".
5.2.3.4.1.2 Process Controls to Minimize Exposure

to Contaminants

Exposure to contaminants capable of causing stress corrosion
cracking of austenitic stainless steel components was avoided
by carefully controlling all cleaning and processing mater-
ials which contact the stainless steel during manufacture
and construction.
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Special care was exercised to insure removal of surface con-
taminants prior to any heating operations. Water quality for
cleaning, rinsing, flushing, and testing was controlled and
monitored. Suitable packaging and protection was provided for
components to maintain cleanliness during shipping and
storage.

The degree of surface cleanliness obtained by these procedures
meets the requirements of Regulatory Guides 1.44 and 1.37.

5.2.3.4.1.3 Cold Worked Austenitic Stainless Steels

Austenitic stainless steels with a yield strength greater than
90,000 psi are not used.

5.2.3.4.2 Control of Welding

5.2.3.4.2.1 Avoidance of Hot Cracking

All austenitic stainless steel filler materials were required
by specification to have a minimum of 5% ferrite. This amount
of ferrite is considered adequate to prevent hot cracking in
austenitic stainless steel welds.

An extensive test program performed by General Electric
Company, with the concurrence of the Regulatory Staff, has
demonstrated that controlling weld filler metal ferrite at 5
percent minimum .produces production welds whiqh meet the
requirements of Regulatory Guide 1.31, "Control of Stainless
Steel Welding." A total of approximately 400 production welds
in five BWR plants were measured and all welds met the
requirements of the Interim Regulatory Position to Regulatory
Guide 1.31.

5. 2. 3. 4. 2. 2 Electroslag Welds
Regulatory Guide 1.34

Electroslag welding was not employed for reactor coolant
pressure boundary components.

5.2.3.4.2.3 Welder Qualification for Areas of Limited
Accessibility
Regulatory Guide 1.71

Welder qualification for areas of limited accessibility is
discussed in C.2 and C.3.
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drywell atmosphere. Temperatures within the drywell are moni-
tored at various elevations. Also the temperature of theinlet and exit air to the atmosphere is monitored. Excessive
temperatures in the drywell, increased drain sump pumpingrate, and drywell high pressure are annunciated by alarms in
the control room and, in certain cases, cause automatic isola-tion of the containment. In addition, low reactor vessel
water level will isolate the main steam lines. The systems
within the drywell share a common area; therefore, their
leakage detection systems are common. Each of the leakage
detection systems inside the drywell is designed with a capa-bility of detecting leakage rates less than those established
by the plant technical specifications.

t

5.2.5.1.2 Detection of Abnormal Leakage Outside the
Primary Containment

Outside the drywell, the piping within each system monitoredfor leakage is in compartments or rooms, separate from other
systems where feasible, so that leakage may be detected by
area temperature indications. ~ Each leakage detection system
discussed below is designed to detect leak rates that are less
than those established by the plant technical specifications.
The method used to'monitor for leakage for each RCPB component
may be seen in Table 5.2-9.

a ~ Ambient and Differential Room Ventilation
Temperature

A differential temperature sensing system is
installed in each room containing equipment thatis part of the reactor coolant pressure boundary.
These rooms are the RCIC, RHR, and reactor water
cleanup systems equipment rooms, and main steam
line tunnel. Temperature sensors are placed in
the inlet and outlet ventilation ducts. Other
sensors are installed in the equipment areas to
monitor ambient. temperature. A differential tem-
perature switch between each set of sensors
and/or ambient. temperature switch initiates an
alarm and isolation when the temperature reaches
a preset. value. Annunciator and remote readouts
from temperature sensors are indicated in the
control room.
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b. Reactor Building Sump Flow Measurement

Instrumentation monitors and indicates the
amount of leakage into the reactor buildingfloor drainage system. The normal leakage
collected in the system consists of leakage
from the reactor water cleanup and CRD
systems, and from other miscellaneous vents
and drains. Normal leakage is determined
during preoperational tests as discussed in
Chapter 14.'

~ Visual and Audible Inspection

Accessible areas are inspected periodically and
the temperature and'low indicators discussed
above are monitored regularly as required by the
plant technical specifications.'ny instrument
indication of abnormal leakage will be
investigated.

d. Differential Flow Measurement (Cleanup System
Only)
Because of the arrangement of the reactor water
cleanup system, differential flow measurement.
provides an accurate leakage detection method.
The flow from the reactor vessel is compared
with the flow back to the vessel. An alarm in
the control room'and an isolation signal areinitiated when higher flow out of the reactor
vessel indicates that a leak may exist.

Leak Detection Devices

a ~ Drywell Floor Drain Sump Measurement
The normal design leakage collected in the floor
drain sump consists of leakage from the control
rod drives, valve flange leakage, floor drains,
closed cooling water system and drywell coolingunit drains.

b. Drywell Equipment Drain Sump

The equipment drain sump collects only identified
leakage. This sump receives condensate drainage
from pump seal leakoff, reactor vessel head
flange vent drain, and valve packing leak off.
Collection in excess of background leakage would
indicate reactor co'olant leakage.
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I

i. Valve Packing Leakage

Valve stem packing leaks of power-operated
valves in the nuclear boiler system, reactor
water cleanup system, high pressure core spray,
low pressure core spray, reactor core isolation
cooling system, residual heat removal system,
and recirculation system are detected by moni-
toring packing leakoff for high temperature and
are annunciated by an alarm in the control room.

4

5.2.5.3 Indication in Control Room

Leak detection methods are discussed in 5.2.5.1. Details of
the leakage detection system indications are included in
7.6.1.3.
5.2.5.4 Limits for Reactor Coolant Leakage

5.2.5.4.1 Total Leakage Rate

The total leakage rate consists of all leakage, identified
and unidentified, that flows to the drywell floor drain and
equipment drain sumps. The criterion for establishing the
total leakage rate limit is based on the makeup capability
of the RCIC system.

The equipment sump and the floor drain sump collect all
leakage. The equipment sump is drained by one 50 gpm pump and
the floor drain sump is drained by two 50 gpm pumps. The
total leakage rate limit is established at 30, gpm, 25 gpm
identified and 5 gpm unidentified. The total leakage rate
limit is low enough to prevent overflow of the drywell sumps.

5.2.5.4.2 Normally Expected Leakage Rate

The pump packing glands, valve stems, and other seals in
systems that are part of the reactor coolant pressure
boundary and from which normal design leakage is expected
are provided with drains or auxiliary sealing systems.
Nuclear system valves and pumps inside the drywell are
equipped with double seals. Leakage from the primary recir-
culation pump seals is piped to the equipment drain sump as
shown in Figure 5.4-2b. Leakage in the discharge lines from
the main steam safety/relief valves is monitored by tem-
perature sensors that transmit< a signal to the control room.
Any temperature increase above the drywell ambient temperature
detected by these sensors indicates valve leakage.

I
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Thus, the leakage rates from pumps, valve seals, and the reac-
tor vessel head seal are measurable during plant operation.
These leakage rates, plus any other leakage rates measured
while the drywell is open, are defined as identified leakage
rates.
5.2.5.5 Unidentified Leakage Inside the Drywell

5.2.5.5.1 Unidentified Leakage Rate

The unidentified leakage rate is the portion of the total
leakage rate received in the drywell sumps that is not iden-
tified as previously described. A threat of significant
compromise to the nuclear system process barrier exists if the
barrier contains a crack that is large enough to propagate
rapidly (critical crack length). The unidentified leakage
rate limit must be low because of the possibility that most of
the unidentified leakage rate might be emitted from a single
crack in the nuclear system process barrier.

An allowance for leakage that does not compromise barrier
integrity and is not identifiable is made for normal plant
operation.

The unidentified leakage rate limit is established at 5 gpm
rate to allow time for corrective action before the process
barrier could be significantly compromised. This 5 gpm un-
identified leakage rate is a small fraction of the calculated
flow from a critical crack in a primary system pipe (Figure
5.2-13). Safety limits and safety limit settings are
discussed in Chapter 16.

5.2.5.5.2 Sensitivity and Response Times

Sensitivity, including sensitivity tests and response time of
the leak detection system are covered in Table 7 .6-7 .

5.2.5.5.3 Length of Through-Wall Flaw

Experiments conducted by GE and Battelle Memorial Institute,
(BMI), permit an analysis of critical crack size and crack
opening displacement (5.2.6 Ref. 5.2-4). Thi;s analysis re-
lates to axially oriented through-wall cracks.

a. Critical Crack Length

Satisfactory empirical expressions have been
developed to fit test results. A simple equation
which fits the data in the range of normal design
stresses (for carbon steel pipe) is:
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5.3.1.4.1.3 Regulatory Guide 1.43, Contro'1 of Stainless
Steel Weld Cladding of Low-Alloy Steel
Components

Reactor pressure vessel specifications require that all lowalloy steel be produced to fine grain practice. The require-
ments of the regulatoiy guide are not applicable to BWR

vessels'.3.1.4.1.4
, Regulatory Guide 1.44, Control of the Use

of Sensitized 'Stainless Steel
Controls to avoid severe sensitization are discussed in5.2.3.4.1.1.
5.3.1.4.1.5 Regulatory Guide 1.50, Control of Preheat

Temperature for Welding Low-Alloy Steel
Preheat controls are discussed in 5.2.3.3.2.1.
5.3.l.4.1.6 , Regulatory Guide 1.71, Welder Qualificationfor Areas of Limited Accessibility
Qualification for areas of limited accessibility is discussedin 5.2.3.3.2.4.
5.3.1.4.1.7 Regulatory Guide 1.99, Effects of Residual

Elements on Predicted Radiation Damage to
,-Reactor Pressure Vessel Materials

Predictions for changes in transition temperature and uppershelf energy were made in accordance with the requirementsof Regulatory Guide 1.99.

5.3.1.5 -Fracture Toughness

5. 3. 1. 5. 1 Compliance with Code Requirements

The ferritic pressure boundary material of the reactor pres-
sure vessels was qualified by impact testing in accordancewith the 1971 edition of Sec'tion III.ASME Code and Summer
1971 Addenda. From an operational standpoint, the minimum
temperature limits for pressurization defined by the Summer
1972 Addenda, Appendix G, Protection Against Nonductile
Failure, are used as the basis for compliance with ASME Code
Section III.
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5. 3. 1. 5. 2 Compliance with 10 CFR 50 Appendix G

A major condition necessary for .full compliance to Appendix
G is satisfaction of the requirements of the Summer 1972
Addenda to Section 'III. This is not possible with components
which were purchased to earlier Code requirements. For the
extent of the compliance, see Table 5.3-1a.

Ferritic material complying with 10 CFR 50 Appendix G must
have both drop weight tests and Charpy V-notch (CVN) tests
with the CVN specimens. oriented transverse to the maximum
material working direction to establish the RTN T. The CVN
tests must be evaluated against. both an absorbe8 energy and
a lateral expansion criteria. The maximum acceptable RTNDT
must be determined in accordance with the analytical pro-
cedures of ASME Code Section III, Appendix G. Appendix G

of 10 CFR 50 requires a minimum of 75 ft-lb upper. shelf CVN
energy for beltline material. It also requires at least 45ft-lb CVN energy and 25 mils lateral expansion for bolting
material at the lower of the preload or lowest service
temperature.

By comparison, material for the WNP-2 reactor vessels was
qualified by either drop weight tests or longitudinally
oriented CVN tests (both not required), confirming that the
material nil-ductility transition temperature (NDTT) is at
least 60 F below the lowest service temperature. When the
CVN test was applied, a 30 ft-lb energy level was used in
defining the NDTT. There was no upper shelf CVN energy re-
quirement on the beltline material. The bolting materia)
was qualified-to a 30 ft-lb CVN energy requirement at 60 F
below the minimum preload temperature.

From the previous comparison it can be seen that the fracture
toughness testing performed on the WNP-2 reactor vessel
material cannot, be shown to comply with 10 CFR 50 Appendix
G. However, to determine operating limits in accordance with
10 CFR 50 Appendix G, estimates of the beltline material
RT and the highest RTN of all other material were made,
ancPKre discussed in 5.3.2.5.2.2. The method for developing
these operating limits is also described therein.

On the basis of the last paragraph on page 19013 of the July
17, 1973,'eder'al Register, the following is considered an
appropriate method of compliance.
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Transients are treated by items a and c; item b above results
from an excessive leak past isolation valves. E12-F055 and
RHR-RV-95 are sized to maintain upstream piping at 500 psig
and 10 percent accumulation with E12-F051 or E12-F087 fully
open and a reactor pressure equal to the lowest Nuclear Boiler
safety/relief valve spring set point. E12-F036 are sized to
maintain upstream pressure at 75 psig and 10 percent accumula-
tion with both PCV E12-F065 A&B failed open. E12-F005, F025,
F088, and F030 are set at the design pressure specified in the
process data drawing plus 10 percent accumulation. RHR-RV-98
is installed across E12-F009 to prevent thermal overpressuri-
zation between E12-F008 and E12-F009.

e

Redundant interlocks prevent opening valves to the low pres-
sure suction piping when the reactor pressure is above the
shutdown range. These same interlocks initiate valve closure
on increasing reactor pressure.

A pressure interlock prevents connecting the discharge piping
to the primary system whenever the pressure difference across
the discharge valve is greater than the design differential.
In addition a high pressure check valve will close to prevent
reverse flow if the pressure should increase. Relief valves
in the discharge piping shall be sized to account for leakage.
past the check valve.

5.4.7.1.4 Design Basis With Respect to General Design
Criteria 5

The RHR system for this unit does not share equipment or
structures with any other nuclear unit.
5.4.7.1.5 Design Basis for Reliability and Operability
The design basis for the Shutdown Cooling mode of the RHR
system is that this mode is controlled by the operator from
the control room. The only operation performed outside of
the control room for a normal shutdown is manual operation
of a local flushing water admission valve, which is the means
of assuring that the suction line of. the shutdown portions of
the RHR system is filled and vented.

Two separate shutdown cooling loops are provided; and although
both loops are required for shutdown under normal circum-
stances, the reactor coolant can be brought to 212'F in less
than 20 hours with only one loop in operation. With the
exception of the shutdown suction, shutdown return, and steam
supply and condensate discharge lines, the entire RHR system
is part of the ECCS and containment cooling systems, and is
therefore designed with redundancy, flooding protection/
piping protection, power separation, etc. required of such
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systems. (See 6.3 for an explanation of the design bases for
ECCS systems.) Shutdown suction and discharge valves are
required to be powered from both offsite and standby emergency
power for purposes of isolation and shutdown following a loss
of offsite power. In the event either of the two shutdown
supply valves fail to operate, the design basis for this plantis that an operator is sent to open the valve by hand. Ifthis is not feasible, the shutdown line is isolated using
manual valve E12-F113 and repairs are made to the shutdown
valves so that they can be opened to supply shutdown suction
to the RHR pumps., Residual heat is absorbed by the main con-
denser or by the suppression pool with pool cooling by the RHR
system while repairs are in process.

5.4.7.1.6 Design Basis for Protection from Physical Damage

The RHR system is designed to the requirements of Table 3.2-1.
With the exception of the common shutdown cooling line, redun-
dant. components of the RHR system are physically located indifferent quadrants of the reactor building, and are supplied
from independent and redundant electrical divisions. Further
discussion on protection from physical damage is provided in
Chapter 3.

5.4.7.2 Systems Design

5.4.7.2.1 System Diagrams

All of the components of the RHR system are shown in the PAID
Figure 5.4-13. A description of the controls and instrumen-
tation is presented in 7.3.1.1.1, "Emergency Core Cooling
Systems (ECCS) Instrumentation and Controls".
A process diagram and process data are shown in Figures
5.4-14a through 5.4-14c. All of the sizing modes of the
system are shown in the process data. The FCD for the RHR
system is provided in Chapter 7.

Interlocks are provided: (1) to prevent drawing vessel waterto the suppression pool; (2) to prevent opening vessel suction
valves above the suction line design pressure, or the
discharge line design pressure with the pump at. shutoff head;
(3) to prevent inadvertant opening of drywell spray valves
while in shutdown; (4) to prevent opening low pressure steam
supply valve F087 when vessel pressure is above line designrating; and (5) to prevent pump start when suction valve(s)
are not open.
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b. Concrete Reactor Pedestal

The reactor pedestal is coated with a prime coat
of Keeler and Long 6548 epoxy primer (lead free),
a coat of Keeler and Long 6548S epoxy surfacer in
thickness required to produce a smooth surface,
and a coat of Keeler and Long 7475 epoxy finish.
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c. Sacrificial Shield Wall, Miscellaneous Steel
Mechanical Equipment and Low Temperature
Piping (70o to 350oF).
The subject surfaces are coated with a prime
coat of Keele'r and Long 7107 epoxy primer
and one coat of Keeler and Long 7475 epoxy
finish.

d. Diaphragm Floor

The diaphragm floor between the wetwell and
drywell is coated with Keeler and Long 6548
epoxy primer, 6548 tinted, and 7475 epoxy
enamel finish coat.

e. Suppression Chamber (Wetwell)
1) The vessel above the water level from ele-

vation 472'-0" is coated with one coat of
Dimetcote 6 (inorganic zinc) .

2) The vessel below elevation 472'-0" to the
concrete floor is coated with two coats
of Amercoat 90 (modified phenolic epoxy).

3) All,structural steel and seismic bracing
below elevation 472'-0" is coated with two
coats of Amercoat 90.

4) All structural steel and bracing above
elevation 472'-0" is coated with either
one coat of Dimetcote 6 or two coats of
Amercoat 90.

5) The downcomer external surfaces below ele-
vation 472'-0" and all internal surfaces
are coated with two coats of Amercoat 90.
The downcomer external surfaces above ele-
vation 472'-0" are coated with either one
coat of Dimetcote 6 or two coats of
Amercoat 90.

6) The concrete pedestal, concrete columns and
concrete floors are coated with a multi-
coating (3/16" maximum thickness) of Nu-Klad
110 AA epoxy surfacer followed by two coats
of Amercote 90. At concrete and steel
interfaces and .at concrete floor/column
interfaces, the above system will include
fiberglass cloth to add coating strength.
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C

f. High Temperature Piping and NSSS Vendor
Equipment and Piping

This equipment, was coated with corrosion re-
sistant metal primers and finish coats suitable
for the environmental conditions of the com-
ponent or piping.
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g. Stainless Steel Piping and Components

Stainless steel piping and components have
no protective coatings.

In general protective coatings, except NSSS vendor supplied
equipment and valve contracts placed prior to issuance of
Regulatory Guide 1.54 Rev. 0, 6/73, have been applied in
accordance with the guidelines included in ANSI N101.4-1972,
"Quality Assurance for Protective Coatings Applied to Nuclear
Facilities". In addition, the coatings used meet the re-
quirements of ANSI N101.2-1972 for the design basis accident
and are resistant to an integrated radiation exposure of
5. to 7.8 x 109 rads from a cobalt 60 source at an intensity
of 6 x 105 rads/hr.
In repairing protective coating surfaces the maximum total
coating thickness is in accordance with the manufacturers
recommendations. Film thickness is checked using a non-
destructive dry film thickness gauge. Repair areas are
tested for pin holes and holidays with a nondestructive
holiday detector of less than 100 volts, such as Tinker and
Razor Model M-l.

\ ~

6.1.3 POST-ACCIDENT CHEMISTRY

Since the water chemistry conditions of the reactor coolant
are similar to suppression pool water with the exception
being the addition of activation, corrosion, and fission
products no appreciable pH changes are expected to occur.

There are no soluble acids and bases within the primary
containment.

6. 1-6
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is made in Table 1.3-4. The water stored in the
suppression pool is capable of condensing the
steam displaced into the wetwell through the
downcomer vents, and the amount of water is suf-
ficient so as not to require any operator action
for at least ten minutes immediately following
initiation of a LOCA. In addition, the design
allows the water from any pipe break within the
primary containment to drain back to the sup-
pression pool. This "closed loop" ensures a
continuous, adequate supply of water for core
cooling.
Negative Loading

The primary containme'nt is designed for the
following negative loadings:

1. A drywell pressure of 2.0 psi below reactor
building pressure

2. A wetwell pressure of 2.0 psi below reactor
building pressure

3. An upward pressure across the diaphragm floor
of 6.4 psid.

The nine 24" wetwell-to-drywell (WW-DW) and the
three 24" reactor building-to-wetwell (RB-WW)
vacuum breaker lines are sized to ensure that the

'bovenegative loadings are not exceeded. The
vacuum breaker systems are described in
3.8.2.1.3.
The primary containment is designed for a total
external pressure of 4 psid; however, since the
compressed insulation between the, concrete bio-
logical shield and the containment exerts a uni
form 2 psid external pressure — half of the total
external pressure differential allowed — the
drywell pressure may be no less than 2 psi below
the reactor building pressure.

Environmental Conditions

The means to maintain the required environmental
conditions inside the primary containment during
normal operation is discussed in 6.2.1.1.8. With
the exception of energy removal from the sup-
pression pool, there are no requirements for

6.2-3
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environmental. controls during a LOCA. All equip-
ment required to mitiqate the consequences of an
accident is Resigned to perform the required func-
tions for the required duration of time in the
accident environment. The equipment accident
environment is listed in Table 3.11-2.

Re flective metal insulation, manufactureB, and installed in
panels, is used exclusively within the primary containment.

The panels used for the pipes are typically two feet long,
three to four-inch thick, and cover half of the pipe's circum-
ference. Prese panels have 24 gauge stainless steel sheets
which fully encase the six mil aluminum sheets. The panels
used for the RPV are larqer, typically 2' 6', and are
encaseB by 18 gauge stainless steel.
All panels on piping covering areas which require inservice
inspection, such as welds, are fastened by quick release
buckle bands. Nonremovable insulation panels around pipes
are fastened, one to another, usinq self taping screws.

The fasteners have been designed to be weaker than the panels;
therefore, it .is postulatecl that some panels near a pipe breakwill be blown away but that the panels themselves will not be
sheared open.

The insulation panels that have blown off constitute a cre-
dible debris source within the primary containment followinq a
LOCA and seismic event. All eguipment within the primary con-
tainment, if not designed to Seismic I standards, is at least
supported so as to remain fastened during a seismic event.

Large pieces of debris are not considered to have deleterious
effects on the containment systems. The qratinq (see Figure
6.2-24) at the 501'-0" elevation, which covers approximately
80 percent of the primary containment cross-sectional area,
would stop the maj ority o f the loose insulation panels. Any
of the remaining panels could be pressed against the outer.
perimeter of the jet Beflectors, but it is not considered cre-
dible that the panel could enter the actual downcomer vent.
Partial blockage of several jet deflectors would have aninsignificant effect on the t;.ontainment vent system.
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signal to open at the appropriate time to assure that accept-
able fuel design limits are not exceeded in the event of a
loss-of-coolant accident. The check valves are located as
close as practicable to the RPV. The normally closed check
valves protect against containment overpressurization in the
event of pipe rupture between the check valve and contain-
ment wall by preventing high energy reactor water from en-
tering the primary containment. Once the system is in
operation, the low energy of the influent fluid (220 F maxi-
mum) excludes any possibility of containment overpressuriza-
tion should a break occur.

6.2.4.3.2.1.1.4 Control Rod Drive Lines

The control rod drive system insert and withdraw lines pene-
trate the drywell; however, these insert and withdraw lines
are not part of the reactor coolant pressure boundary since
they do not directly communicate with the reactor coolant.
The classification of these lines .is quality group B, and
they are therefore designed in accoxdance with ASME Section
III, Class 2. The basis to which the CRD insert and with-
draw lines are designed is commensurate with the safety
importance of maintaining pressure integrity of these lines.

The control rod drive .insert and withdraw lines can be iso-
lated by the solenoid valves outside the primary containment.
These lines that extend outside the primary containment are
small and terminate in a system that'is designed to prevent
out-leakage. Solenoid valves normally are closed, but open
on rod movement and during reactor scram. In addition, a
ball check valve located in the control rod drive flange
housing automatically seals the insert line in the event
of a break. Containment. overpressurization will not result
from a line break in the containment since these lines con-
tain small volumes at low energy levels. See Note 4 of Table
6.2-16 for further discussion.

The CRD return line to the reactor pressure vessel has been
deleted.
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6.2.4.3.2.1.1.5 RHR and RCIC Lines

The RHR head spray and RCIC lines meet outside the containment
to form a common line which penetrates the drywell and dis-
charges directly into the reactor pressure vessel. The test-
able check valve inside the drywell is normally closed and
has position indication lights in the main control room to
verify its position. The testable check valve is located as
close as practicable to the reactor pressure vessel. Two
types of valves, a check valve and a remote manual block
valve, are located outside the containment. The check valve
assures immediate isolation of the containment in the event
of a line break. The block valve on the RHR line receives. an
automatic isolation signal while the block valve on the RCIC
line is remote manually actuated to provide long-term leakage
control.
6.2.4.3.2.1.1.6 Standby Liquid Control System Lines

The standby liquid control system line penetrates the drywell
and connects to the reactor pressure vessel. In addition to
a simple check. valve inside the drywell, a check valve
together with explosive actuated valves are located outside
the drywell. Since the standby liquid control line is a
normally closed, nonflowing line, rupture of this line is
extremely remote. The explosive .actuated valves function as
third isolation valves. These valves provide an absolute
seal for long-term leakage control as well as preventing
leakage of sodium pentaborate into the reactor pressure vessel
during normal reactor operation.

6. 2. 4. 3. 2. l. l. 7 Reactor Water Cleanup System

The reactor water cleanup (RWCU) pumps, heat exchangers, and
filter demineralizers are located outside the drywell.
The return line from the filter.demineralizers connects to
the feedwater line outside the containment, between the block
valve and the outside containment feedwater check valve.
Isolation of this line is provided by the feedwater system
check valve inside the containment and a check valve
and motor-operated„gate valve outside the containment. The
motor-operated gate valve functions as a third isolation
valve.

During the postulated loss-of-coolant. accident, it is desirable
to maintain reactor coolant makeup. For this reason,

valves'hichautomatically isolate upon signal are not included in
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the design of the system. Consequently, a third valve is
required to provide long-term leakage control. Should a break
occur in the reactor water cleanup return line, the check
valves would prevent significant loss of inventory and offer
immediate isolation, while the outermost isolation valve would
provide long-term leakage

control.'.2.4.3.2.1.1.8Recirculation Pump Seal Water Supply Line

The recirculation pump seal water line extends from the re-
circulation pump through the drywell and connects to the CRD
supply line outside the primary containment. The seal water
line forms a part of the reactor coolant pressure boundary.
The recirculation pump seal water line is 3/4 in. Class B from
the recirculation pump through the outboard motor operated
isolation valve. From this valve to the CRD connection the
line is Class D. Should this line be postulated to fail, the
flow rate through the broken line has been calculated to be
substantially less than that permitted for a broken instrument
1 ine ~

6.2.4.3.2.1.2 Effluent Lines

Effluent lines which form part of the reactor coolant pressure
boundary and penetrate containment are equipped with at least
two isolation valves; one inside the drywell and the other
outside, located as close to the containment as practicable.
Table 6.2-l6 also contains those effluent lines that comprise
the reactor coolant pressure boundary and which penetrate the
containment.

6.2.4.3.2.1.2.1 Main Steam, Main Steam Drain Lines and RHR
Shutdown Cooling Lines

The main steam lines extend from the reactor pressure vessel
to the main turbine and condenser system, and penetrate the
primary containment. The main steam drain lines also pene-
trate the containment and the MSIV-LCS taps off these drain
lines. The RHR steam supply line and RCIC turbine steam line
connect to the main steam line inside the drywell and
penetrate the primary containment. For these lines, isolation .

is provided by automatically actuated block valves, one inside
the containment common to both the RHR steam supply line and
-the RCIC turbine steam line, and one for each line just outside
the containment. The RHR shutdown cooling effluent line is
provided with automatically actuated block valves.
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6.2.4.3.2.1.2.2 Recirculation System Sample Lines
A sample line from the recirculation system penetrates the
drywell. The sample. line is 3/4 in. diameter and designed to
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ASME Section III, Class 1. A sample probe with a 1/8 in.
diameter hole is located inside the recirculation line in-
side the drywell. In the event of a line break, the probe
acts as a restricting orifice and limits the escaping fluid.
Two automatic valves which fail close are provided, one
inside and one outside the containment.

6.2.4.3.2.1.3 Conclusion on Criterion 55

In order to assure protection against the consequences of
accidents involving the release of radioactive material,
pipes which form the reactor coolant pressure boundary have
been shown to provide adequate isolation capabilities on a
case-by-case basis. In all cases, a minimum of two barriers
were shown to protect against the release of radioactive
materials.

In addition to meeting the isolation requirements stated inCriterion 55, the pressure-retaining components which com-
prise the reactor coolant pressure boundary are designed to
meet other appropriate requirements which minimize the
probability or consequences of an accidental pipe rupture.
The quality requirements for these components ensure that
they are designed, fabricated, and tested to the highest
quality standards of all reactor plant components. The class-ification of components which comprise the reactor coolant
pressure boundary are designed in accordance with the ASMEBoiler and Pressure Vessel Code, Section III, Class l.
It is, therefore, concluded that the design of piping system
which comprise the reactor coolant pressure boundary and
penetrate containment satisfies Criterion 55. For further
discussion, see the following:

a ~ Quality Group Classification, Table 3.2-1.

b. Containment and Reactor Vessel Isolation Control
System — 7.3.1.1.2.

6.2.4.3.2.2 Evaluation Against Criterion 56

Criterion 56 requires that lines which penetrate the con-
tainment and communicate with the containment interior must
have two isolation valves; one inside the containment, and
one outside unless it can be demonstrated that the contain-
ment isolation provisions for a specific class of lines are
acceptable on some other basis.
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Table 6.2-16 includes those lines that penetrate the primary
containment and connect to the drywell and suppression chamber.
Although a word for word comparison with Criterion 56 in some
cases is not practical, it is possible to demonstrate adequateisolation provisions on some other defined basis.
6.2.4.3;2.2.1 Influent Lines to Suppression Pool

6.2.4.3.2.2.1.1 LPCS, HPCS, and RHR Test. Lines

The LPCS, HPCS, and RHR test lines have test isolation
capabilities commensurate with the importance to safety ofisolating these lines. Each line has a normally closed motor-
,operated valve located outside the containment. Containmentisolation requirements are met on the basis that the testlines are normally closed, low-pressure lines constructed to
the same quality standards as the containment.'urthermore,
the consequences of a break in these lines result in no.significant safety consideration.
The test return lines are also used for suppression chamber
return flow during other modes of operation. In this manner
the number of penetrations are reduced, minimizing the
potential pathways .for radioactive material release. Typi-cally, pump minimum flow bypass lines join the respectivetest return lines downstream of the test return isolation
valve. The bypass lines are isolated by motor-operated
valves with a restricting orifice downstream of the

motor-'peratedvalve.

6.2.4.3.2.2.1.2 RCIC Turbine Exhaust, Vacuum Pump Discharge
and RCIC Pump Minimum Flow Bypass

These lines which penetrate the containment and discharge to
the suppression pool are equipped with a motor-operated,
remote manually actuated gate valve located as close to the
containment as possible. In addition, there is a simple
check valve upstream of the gate valve which provides positiveactuation for immediate isolation in the event of a break
upstream of this valve. The gate valve in the RCIC turbine
exhaust is,'esigned to. be locked open in the control room
and interlocked to preclude opening of the inlet steam valveto the turbine while the turbine exhaust valve is not in
a full open position. The RCIC vacuum pump discharge lineis also normally open but has no requirement for interlockingwith steam inlet to the turbine. The RCIC pump minimum
flow bypass line is isolated by normally closed, valve with
a check valve installed upstream.
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6.2.4.3.2.2.1.3 RHR Heat Exchanger Vent Lines

The RHR heat exchanger vent lines discharge through the RHRheat exchanger relief valve discharge lines and the RHR loop
A and loop B test lines to the suppression pool. Two globevalves in each vent line provide the system pressure boundary
and are used to control venting during the RHR heat exchangerfilling and draining operations. The outboard globe valve in
each line is also considered as, and meets the criteria for,
a containment system isolation valve.. Both valves are nor-
mally closed, remotely controlled motor-operated globe val-
ves. Each vent line is also equipped with a manual block
valve and the test connections necessary for Type C testingof the isolation valve.

6.2.4.3.2.2.1.4 RHR Relief Valve Discharge Lines

The RHR relief valve discharge to the suppression pool has no
valve other than the relief valve. This relief valve will
not be opened during normal operation and, therefore, can be
considered as normally closed and adequate under the samecriteria as the suppression chamber spray lin'e explained in
6. 2. 4. 3. 2. 2. 3. 4.

6.2.4.3.2.2.2 Effluent Lines From Suppression Chamber

The RHR, RCIC, LPCS, and HPCS suction lines contain motor-
operated, remote manually actuated, gate valves which provide
assurance of isolating these lines in the event of a break.
These valves also provide long-term leakage control. In add-ition, the suction piping from the suppression chamber is
considered an extension of containment since it must beavailable for long-term usage following a design basis loss-of-coolant accident, and as such, is designed to the samequality standards as the containment. Thus, the need forisolation is conditional. The ECCS discharge line fill

sys-'em

(ECCS waterleg pumps) takes suction from the respective
ECCS pump effluent line from the suppression pool downstreamof the isolation valve. The ECCS discharge line fill systemsuction line has a manual valve for operational purposes.
This system is isolated from the containment by the respec-tive ECCS pump suction valve from suppression pool as listedin Table 6. 2-16.
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from the control room. These valves provide assurance of iso-
lating these lines in the event of a break and also provide
long-term leakaqe control. In addition, the piping is con-
sidered an exterision of containment boundary since it must be
available for long-term usaqe following a design basis loss-
of-coolant accident, and, as such, is designed to the same
quality standards as the primary containment.

6.2.4.3.2.2.3.2 Containment Purge and Containment Drain Lines

The Rrywell and suppression chamber purge and containment
drain lines have isolation capabilities commensurate with the
importance to safety of isolatinq these lines. Each line has
two air-operated sprinq closinq valves located outside the
primary containment. Containment isolation requirements are
met on the basis that the purqe and drain lines are low
pressure lines constructed to the same quality standards as
the containment. The isolation valves for the purqe lines are
designed to be locked closed in the main control room. These
isolation valves are interlocked to preclude opening of the
valves while a containment isolation siqnal exists as noted in
Table 6.2-16.

Stainless steel grilles are installed across the supply and
vent openings to prohibit debris from entering the purge lines
thus preventinq the isolation valves from seating.

6.2.4.3.2.2.3.3 Drywell and Suppression Chamber Air
Sampling Lines

The radiation monitor lines penetrate the primary containment
and are used for continuously sampling containment air during
normal operation as part of the leak detection system. The
supply lines are equipped with two automatic solenoirl-operated
isolation valves located outside, and as close as possible to,
the containment. The return lines are equipped with an auto-
matic solenoid-operated valve outside of containment and a
check valve inside of containment. Further information on
these lines is provided in Table 6.2-16.

The hydrogen monitorinq lines penetrate the primary contain-
ment and are used to continuously monitor the primary contain-
ment air during the post-LOCA accident period. These lines
are equipped with check or excess flow check valves located
outside and as close as possible to the containment.
Containment isolation requirements are met on the basis that
these lines are low pressure lines constructed to the same
quality standards as the containment lead to Class 18 essen-tial instruments. Furthermore, the consequences of a break in
these lines result in no siqnificant safety consideration.
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6.2.4.3.2.2.3.4 Suppression Chamber Spray Lines

The suppression chamber spray lines penetrate the containment
to remove energy by condensinq steam and cooling nonconden-
sible qases in the suppression chamber. Each line is equipped
with a normally closed motor-operated valve located outside,
and as close as possible to, the primary containment. This
normally closed valve receives an automatic isolation signal.
Containment isolation requirements are met on the basis that
the spray header injection lines are closed low pressure lines
constructed to the same quality standards as the containment.
The requirements for use of a single isolation valve, as
described in 6.2.4.3.2.2.1.1, are also satisfied.
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6.2.4.3.2.2.3.5 Reactor Building to Wetwell (RB-WW) Vacuum
Relief Lines

The RB-WW vacuum relief penetrations, three in total, are
each equipped with a positive closing swing check valve in
series with an air-operated butterfly valve. The air opera-
tor on the swing check valve is used. only for testing. The
air operated butterfly valve is controlled by a differential
pressure indicating switch which senses the pressure differ-
ence between the suppression chamber and the reactor build-
ing. When the negative pressure in the suppression chamber
exceeds the instrument setpoint, the butterfly valve opens.
Seismic Category I stainless steel grilles are installed
across the swing check valve openings to prohibit debris from
entering and preventing the valves from seating. The

ar-'angementof valves and instruments is shown in Figure
3.2-15. See Table 6.2-15 for differential pressure indica-
ting switch characteristics.
6.2.4.3.2.2.3.6 Reactor Recirculation (RRC) Flow Control

Valve Hydraulic Lines

The four hyudraulic control lines. to each of the RRC system
flow control valves contain two isolation valves per line
located outside the drywell. Both isolation valves are sole-
noid-operated and close automatically upon receipt of an iso-
lation signal. The hydraulic lines and their isolation val-
ves are discussed in Note 28 of Table 6.2-16.

6.2.4.3.2.2.4 Conclusion on Criterion 56

In order to assure protection against the consequences of
accidents involving release of significant amounts of radio-
active materials, pipes that penetrate the containment have
been demonstrated to provide isolation capabilities on a
case-by-case basis in accordance with Criterion 56.

In addition to meeting isolation requirements, the pressure
retaining components of these systems are designed to the
same quality standards as the containment.

6.2.4.3.2.3 Evaluation Against Criterion 57

Lines penetrating the primary containment for which neither
Criterion 55 nor Criterion 56 govern comprise the closed sys-
tem isolation valve group.
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the pressure temperature manifold skid maintains the desired
nitrogen system pressure.

For containment makeup, flow control is provided by a variable
orifice followed by a flow totalizer. Estimated flow require-
ments, based on containment leakage of 0.5% per Table 6.2-1,
is less than 75 cfh. The gas is introduced into the contain-
ment via 3/4" penetrations fitted with suitable containment
isolation valves (Figure 6.2-31b).

6.2.5.7.3 Safety Evaluation

Since the inerting system is not safety-related, it is designed
and constructed in accordance with ASME Section VIII, and
system piping is designed and fabricated in accordance with
ANSI 831. 1, Seismic Category II. (System piping supports are
Seismic Category I inside Seismic Category I structures.) The
only exception is that portion of the piping system from and
including the outer isolated valve to the penetration (Figures
6.2-3 1b and 6.2-31s) which are ASME IXI Class 2, Safety Class
2 and Seismic Category I.
Nitrogen addition to the containment can be terminated from
the control room. A motor-operated valve is provided on the
makeup line for high flow requirements and a solenoid-operated
valve is provided on the piping connected to the TIP and CIA
systems. In addition, the interlock between containment
pressure switches and the air-operated valves of the makeup
lines will close these valves if containment pressure reaches
0.75 psig.
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C C C AS-IS 18 Std 12 Yes W Vs I vas R B. tb

33 Yes W

22 Yes S

Va Ivas R.B. tb

Vs Ivas R B. tb

20 Yes W

22 Yes W

188 Yes W

175 Yes A

6 tb W

44 Yes lt

30 Yes W

Valves RB. Ib

Vs Ives R B.

Valves ILB tb

Vs I vas R. 8> tb

Valves ILB Ib

Valves ILB lb

Valves RB. tb

18 Yes W Vs tv ei ILB. tb

2>

18;
24

18,
19

18,
19

18

18,
20
48 I

18,
19

18

tB

18

RIR Loop 8
pusp test line

discharge header
rel lef
hest exch, stean
relief
peep ALB suction
rat 1st

48 3> 2W 56 ~ 8
6 2-3lp RIR V HO 0

2>8 Qohe

RIRAV- Re 1 let 0
2%
RIRAV- Rel lef 0
5%
RIRAV-5 Rel laf 0

AC AC F> V 114 0 C 0 AS-IS 18 Std

PP Spr lng - C C 0 - 2

PP Spr lng - - 0 C C - IO

FP Spr 1n8 - - 0 0 C - 2

12 Yes W Valves ILB. tb

30 Yes W Valves R.B. Ib

20 Yes S Valves R.B, tb

20 Yes W Valves RB. tb

2>

18>

24

18,
19

18,
19

18,
19



TABLE 6.2-16 (0)atlnued)

LINB OES()IIPTION
Valve

)be
Valve
Type

Pvr ~
to
Open

Lace (5)

Pvr.
to
Oose
(5)

Iso+

SISAL

(9)
Back

)brea Shut- Fa II ~ Ylv,
lbs. dovn fbst lbs. Sz.
( IO) fbs LOCA (6) ~ (14)

CI ose ~ Leads
Tine Ol sto to Leak
(7) to ESF Proc. Bar.
(11) Pent. Sys. Fl d. (15)

Tace,
Zone
(15)

lb'y-

pa ss
Lanka
(SCIH) Notes

heat ecch. con-
densate
puap cain)nun flou

flush I Inc rel lof

heat ecch, thornal
rel Iof
heat ecch, vent

CAC systen loop 8
dra ln
puap 8 suction
rel lef

RHR-Y-
I I 8
RHR-FCV'48
RHR RY
50
RHR-RV-
IB
IH( Y
138
RHR-Y
1348
PHRRV-
BSB

)0
Gate
HO
Olohe
Rel Ief

0 AC

0 AC

0 PP

AC

AC

Spr lng

Spr Ing

H)
globe
IQ
Sate
Relief

0 AC AC

0 AC

~ 0 PP

AC

Ral Iof 0 PP

F,Y

C C

C C

Henna) C (VC

Ibnun l C C

C C

C 2

C I
I/2

C . AS-IS 2

OcC AS-IS 2 . Std

C I

C OcC C AS IS 4 Std

C C OcC AS-IS 5 15

15 Tes W

22 Tes W

54 Yes lf

189 Tea

190 Yes A

44 Yes W

50 Tes 'W

Valves R 8

Valves R.B.

Va Ives R.B.

Valves LB.

Valves R,B,

Valves LB

Ya I v as LB.

IS

IS

IBv
19
IS,
19
18

18

Ch

a)
I
M
cn

0) OO'



TABLE 6. 2-16 (Continued)

FSAR

Pant. Fl g.
LINE GESCR IPT ION Ib, Ibs,

Pvr,
to
Close

(5)

Par.
to
(Zren

loc. (5)

Code Iso.
Gb. Vs I ve Va Ive Sl g.

GDC (12) lb, TYpe (9)

lbre Shut Fa II,
fk>ck fbs dovn fbst fbs

(10) Pos LCCA (6)

Cl~. Leads
Ylv. T Iee Di st to Leak
St. (7) lo ESF Proc. Bar.
(14) (ll) Pant Sys ~ Fld (13)

Tern ~

Zone

(13)

Pot
8/-
pa ss
Leak.
(SCFH) Notes

RCC Inlet Heater 5 3 2-14

6, 2-3 It
56 8 fCC Y 104

RCC-Y-5

NO 0
Gate
HO 0
Gate

F,A

F,A

0 0 0

0 0 C

AS-IS 10 Std 5 Ho K

AS IS IO Std 3

Valves RB. Ib IT

RCC Crt let Healer 46 3.2 14

6 2-3lo
56 8 ICC-Y 21

RCC-Y&0

HO 0
Gate
NO I

Gate

F,A

F,A

0 0 C AS-IS 10 Std 3 lb K

0 0 C AS-IS I0 Std

Va Ives R 8 lb

Suppression fbol 100

Cleanup Suction

Suppression Pool 101

Cleanup Return

M

RKCU Free Reactor 14

3. 2-12
6.2-311

3 2-12
6. 2-3 Io

3. 2-11

6.2 31k

56 8 FPC-Y-153

FPC Y-154

HO 0
Gate
NO 0
Gate

NO 0
Gate
Globe 0

HO I

Gate
HO 0
Gate

56 8 FIG-V-156

FPC Y 149

55 A fb(CU-Y-I

RKCU YM

Hanual Hanua I

F,A

F>A

F,A

A> J,
E>K

A,J,
E,Y,K

C C C

C C C

C C C

LC LC LC

0 0 C

0 0 C

AS- IS 6 Std 2 fb K

AS- I S 6 Std 7

AS- I S 6 Std 3

6 41

AS IS 6 Std ib K

AS-IS 6 Std 4

48

Vb Ives R.B ib 17,48

48 0
I

Valves Rad ~ >35
K

Va ives R 8. )b 17, 4

RRC Puca A seal 43A

Ka ter

RRC Puep 8 seal 438

voter

3 2-3
6. 2-31c

3 2-3
6.2 3lc

RRC-Y-

13A

RRC-Y-

16A

RfC-Y-
138
RRC-Y-

168

Check I

HO 0
Gbte

Check I

NO 0
(bte

Process Process

h.ocess Process

45

45

0 0 .0 3/4 Std - No K

0 0 0 3/4 Stlj

0 0 0 AS-IS 3/4 Std

0 0 0 AS-IS 3/4 Std 2

Va I ves R 8. Ib 4 7»

is F>

~h
co s>l

Va I ves R B. Ib ho >8

Rfc Saeple Line 77Aa 323
6 2-3ld

55 A RRC-Y-19

RRC-Y-20

SO I

Globe
AO 0
Globe

Air

Spr Ing

Spr ing

A,C, R(

A,C,

C C C/0 C

C C C/0 C

3/4 <5

3/4 Std

Va I vas

hs
Vl

T,8,,05



TAB(E 6. 2-16 (Continued)

F SAR

Pent, Flg,
LIIE CESCRIPT ION lb. lbs.

Code

(b. Va lve Val ve
KC (12) No Type

lhn..
to
(Z>en

Ioc. (5)

Pvr>
to
Close
(5)

Close Leal s
Iso. )bra Shut- Fall ~ Vlv Tine OI St to (en'k Tera.
Slg Back lbs dovn Post lbs Sz (7) to ESF h oc Bar Zone

(9) (b (10) Pos (OCA (6) (14) (11) Pent. Sys ~ Fl d. (13) (13)

Pot,
By-
pa ss
leak,
(SCFH) Notes

Oryvel I E'qul paent 23
Drain

3> 2-9
6, 2-31k

56 8 ECR-Y-)9

E(7(-V-20

AO

(bte
AO

Gate

0 Alr Spr ln9

0 Alr Spr lng

F>A Rl

F>A

0 0 C Std 2

Std

Ns W valves R.B. Ib 17

Oryvel I Floor . 24
Dr Sin

3. 2-10
6, 2-3 1k

56 8 FOI-V-3

FCR-YH

AO

Gate
AO

Gate

0 A1r Spr Ing

0 Alr Spr(ng

F,A

F>A

0 C 3 Std 2

3 Std 3

No W Valves R.B. Ib 17

Decontaalnat Ion 94
Sol tn. Supply
Header

3. 2-10 NA 8 Blanked R.B.
Close

Decontaalnatlon 95
Sol tn, Ibturn
Header

3 2-10 NA 8 Blanked R.B, Ib
Close

l CIA for Safety
J pellet Valve

Accusul ators

3. 2-21

6. 2-31c
56 8 CIA-Y-21 Check

CIA-Y-20 NO

Gl che

Process IVocess
AC AC

C

0
C

0 AS-IS
3/4
3/4 Std

A Vs I vas R 8. Ib

[CIA Une A for 898
ADS Accuse)Stars

3 2-21

6. 2-31 c
56 8 CIA Y 3IA Chock

CIA-Y-30A HO

Gl ohe

Process Process
AC AC 42

C

0 AS-IS
I/2
In std 15

Ib A Va I vas R L lb

(CIA Une 8 for 91

ADS Accusul Stol's
3,2 21

6.2 3lc
56 8 CIA-Y 318 O>eck

CIA Y-3$ HO

Globe

CRD Insert Lines 9 3.2.4 56 8
(185 separate
I ines)

R ocess Process
AC AC 42

See Note 4

0
0

C

0 AS-IS
In
I/2 Std 15

No A Ya Ives R B.
O R

Cs

H) R
co R
M >9

C)

CRO Nlthdraval 10 3. 2, 4 56 8
I Ines (185
sepsr ate I Ines)

See Ibte 4



TABlE 6.2-16 (Continued)

FSAR

Pent, Fig,
LINE GESCRIPT ION No. Nos.

Code

Valve
GOC (12) No.

Pvr ~

to
Valve Open

Type (oc. (5)

Pvr,
to
Close
(5)

lao Nore Shut-
Sig. Back Pbs. dovn Post
(9) Vp (10) Pos lOCA

Fa I I ~

Pos,
(6)

Cl oso. Leads
V Iv'lee Ol st to Look
Szo (7) to ESF Roc Bsr
(14) (11) Pent, Sys Fld (13)

Tens.
2one
(13)

Pot
By"
pass
Leak.
(SCFH) Notes

Air I Inc for 42d 6,2-3lr 56
testing IbR-Y-50h 3 2<

8 PI-YX-
42d
PI-VX-
216

Gl obe 0 Nanusl Vsnual

Gl obe 0 Nsnus I vlanus I

'C LC LC

LC LC LC

<7

<7

No A Yalvea R B. No 25

Air line tor 69c 6i2-3)r 56

testing IaR-Y-508 3 2W

Air lIne for 61t 6.2-3lr 56
testing R%-Y<IA 3 2%

8 Pl-YX-69c Globe 0
Pl -YX-221 0 I obe 0

8 Pl-VX<II Globe 0
Pl-VX-219 Gl obe 0

Nanual Vsnusl
Nsnusl Nanual

Nsnual Nansei
llsnusl Vsnual

LC LC LC

I.C LC LC

LC LC I.C

LC LC LC

<7

<7

<7

No A Valves R.B.

No A Valves R.B.

No 25

Na 25

hir I lne for 548f 6,2-31r 56
testing RIR-Y-418 3 2W

8 Pl VX-

548 I
PI -VX-218

Globe 0 Nsnual Nsnusl

Gl obo 0 %snual vacua l

LC LC LC

LC LC I.C

<7

<7

No A Vs I ves ILB. No 25

Air line for
teat ing IaR-VWIC

Air line for
testing (PCS-YW

Air line for
testing m-Y-5

62f 6.2-3lr 56
3 24

78d 6.2-3lr 56
3. 2-7

78e 6.2-3lr 56
3. 2-7

8 Pl -YX<2t Globe 0
Pl YX-220 Globe 0

8 Pl-YX-78d Globe 0
Pl-VX-222 Globe 0

8 PI-VX-7Se Gl obe 0
Pl-VX-223 Gl obe 0

Nsnual Nanual
Nanual Vsnual

Nsnusl Nsnusl
Nanna l vacua 1

Nsnusl Nanual
Nsnual xsnusl

LC LC LC

LC LC LC

LC LC LC

LC LC LC

LC LC LC

LC LC

<7

<7

<7

<7

<7

<7

No A Valves R.B.

No A Valves R.B.

No A Valves R.B,

nf
I

25

No 25

Air line for 54s 6,2-31r 56
testing RCIC-V<6 3. 2W

8 PI -YX-
54Aa

PI-VX-2'17

Gl obe 0 Nsnua I I(annal

G I obe 0 Nanna I Venus I

LC LC LC

LC LC LC

<7

<7

No A Valves R.B. No 25

Air line for
testing WWW
vacuua rel let
valves

82e 6.2-31r 56 8
9. 3-1

GAS YX

82e
GAS-YH53

0 I obe 0 genus 1 venus I

SO 0 AC Spr Ing
Globe

LC LC

C,F - C C

LC I

C C I <5 5 No A Valves ILB No 44
'u) R
co 0

Alr line tor
nalntensnce

Tip lines 27a-
e

C51 )004

C51 J 004

93 9. 3-1 56 8
6 2-3lt

Sh- Y-109

Pl pe

Csp
Gate

SO

Bal I

Shear

0 Nsnua I Venus I

0 AC AC L,F W

0 - Expl calve 43

C C

LC LC

C C

0 0

C 2 No

LC 2 - I

A Cap h SB,
valve

0 C 3/8 <5 2 No A Valves LB

0 0 3/S - 2



TABLE 6.2-16 (Continued)

FSAR

Pent Fig
LINE (ESCRIPTI ON No Nss,

Code

Gp

C)C (12)
Valve

No ~

Pvr
to

Valve Open

Type loc. (5)

Pvr
to
(Rosa
(5)

Iso
Slg Back
(9) Vp

Nore Shut-

Pos> dovn Post
(10) Pos. (OCA

Fa I I

Fos>

(6)

Cl oso.
Ylv Tine

Sz. (7)
((4) (11)

01st.

Pent,

Leads
to (oak

ESF Roc> Bar >

Sys Fl d ( 15)

Te>v> ~

Zone
(15)

Pot,
B/-
pass

Leak.
(SCIII) Notes

Radiation Nonltor 85a 6.2-5ls
(SOR-20) Supply 65c 5.2-15
Line

Pl-VX-
250
Pl-YX-
251

SO

Gate
SO

Gate

0 AC

0 AC Spr lng F, h A( 0 0 C

Spring F>h 8( 0 0 0 I <5

I <5

Valves R.B Ns ~ 17

Radiation Noni ter 72f
(S-SR-20) Return
Line

6 2-5ls
5 2-15

PI -VX-

255
Pl CVX-
72I

SO

Gate
Check

SPr Ing F, A Ial

I Process Process

0 0 C

0 0 C

I <5 Valves ILB.

Radiation Nonltor 29a 6.2-5ls
(S-SR-21) Supply 29c 5.2-15
Line

Pl-VX-
256
PI VX-

257

SO

Gate
SO

Gate

Spring F, A Ibi 0 0 C

Spr lng F, A Ial 0 0 C

I <5

I '5
Valves R.B.

Radiation l4>nl tor 75e 6.2-5ls
(S-SR-21) Return 5 2-15
Line

4l
h)

Al I Instrusent
lines Iron reactor

55 A

PI-VX-
259
Pl CVX-
75e

SO

Gate
Check

EF

Check
Globe

0 AC Spr lng F A IN

0 Spr ing EF

0 Nanual Nanna l

I Process Process 0 0 C

0 0 0

0 0 0

'I <5

5/s
a)
5/a
61

Valves R 0>

Ya Ives R B. Ib> 27

Al I Instrunent
I Ines fraa pr�-

ioar�

conte inaant

Instr uaant I Ines
(Hydrogen noni tora)
return to contaln-
aent

5>2-15

56 B 0 Spr lng EF

Gl obo 0 Nanua I Nanu el

Check 0 Process Process

Globe 0 Nanual Manual

0 0

0 0 0

C C 0

0 0 0

14
I
I/2
I 4
I-
I/2

Yes A>

S

Valves ILB th 27

Valves R.B.

lo R
co 0



WNP-2 AMENDMENT NO. 12
November 1980

TABLE 6.2-16 (Continued)

ABBREVXATIONS/LEGEND

Valve Type

AO air operated

MO motor operated

PC positive closing

EHO electro-hydraulic operated

Location

inside containment

0 outside containment

Power to Open/Close

AC

DC

AC electrical power

DC electr'ical power

pro Process, process flow

pp process fluid overpressurization

spr spring

EP excess flow

Normal Position

0 open

C close

Process fluid
W water

air

H

steam

hydraulic fluid

6.2-135



WNP-2 AMENDMENT NO ~ 12
November 1980

Termination Zone

TB tur bine building

RB reactor building

Rad W radwaste building

SB service building

6.2-135a



NNP-2 AMENDMENT NO. 27
November

1982'ABLE

6. 2-1 6 (Continued )

15. Leakage control system provided, see 6.7.

16.

17.

18.

Bypass leakage of secondary containment is not considered
during design basis LOCA, see 6. 2. 3. 2.

Both containment isolation valves are located outside of
containment basecl on NRC SRP 6.2.4, Section II, paraqraph
6.d .. Valve operability will be improved because the
environmental conditions are better outside the primary
containment from the standpoint of humidity, radiation,
pressure anrl temperature transients, and post-LOCA pipe
whip and jet impingement.

These lines connect to systems outside of the containment
which meet the requirements for a closed system as stated
by NRC SRP 6. 2. 4, Section II, aaraqraph 6.e. These
systems are considered an extension of. the primary con-
tainment. Any leakage out of these systems will be pro-
cessed by the standby qas treatment system.

19.

20.

21.

Relief valve setpoint greater than 77.5 psig (1.5 times
containment design pres'sure) .

Rel ie f. valve se tpo int is 75 psig .

Cannot be xeshut after. opening without Risassemblv.

22. See 6. 2. 4. 3. 2. 2. 1. 2.

23. See 6. 2. 4. 3. 2. 2. 2.

24. Due to redundancy within the emerqency core coolinq
systems, some subsystems may be secured during the long-
term coolinq p riod. In addition, RHR loops A and B have
several discharge paths (T PCI, Drywell Spray, Suppression
Chamber Spray, Suppression Pool Cooling) which the opera-
tor may select during the 30-day post-LOCA period .

Deleted�.

26. 'Phe disc on the check valve is maintained in the close
position durinq normal operation by mean.". of a spring
actuated lever arm and maqnets embedded in the ~ri~h~ry
of th~ <iisc. The maqnetic and spring forces maintain the
disc shut until. the differential Corce to open the valve
exceeds 0.2 psid. - The check valves have position

6. 2-1 39



WNP-2 AMENDMENT NO. 25
June 1982

TABLE 6. 2-16 (Continued)

indication lights which can alert the operators to the
fact that the check valve is not fully closed. The op-
erator can then remotely shut the valve by means of a
pneumatic operator. The operating switch is spring-
return to neutral so the vacuum breaker function will
not be impaired. The air supply to these valves is Qua-lity Class I.

27. Instrument lines that penetrate primary containment con-
form to Regulatory Guide 1.11. The lines that connect
to the reactor pressure boundary include a restricting
orifice inside containment, are Seismic Category I and
terminate in instruments that are Seismic Category I.
The instrument lines also include manual isolation
valves and excess flow check valves or equivalent (see
hydrogen monitor return lines). These penetrations will
not be Type C tested since the integrity of the lines
are continuously demonstrated during plant operations
where subject to reactor operating pressure. In addi- =

tion, all lines are subject to the Type A test pressure
on a regular interval. Leaktight integrity is also ver-
ified with completion of functional and calibration sur-
veillance activities as well as by visual inspection
during daily 'operator patrols as applicable.

28. Penetrations X-76 and X-77 contain lines for the hydrau-
lic control of the reactor recirculation flow control
valve. These lines contain hydraulic fluid used to
position the reactor recirculation flow control valve.

These lines inside of the containment are Seismic Cate-
gory I and Quality Group B. Each line is provided with
two fail-closed solenoid-operated isolation valves which
receive an automatic isolation signal on high drywell
pressure or reactor vessel low water level.
Both isolation valves are located outside containment to
improve valve reliability because of more favorable en-
vironmental conditions (i.e., potential damage to the
solenoid valves resulting from humidity, radiation,
pressure and temperature transients, and post-LOCA pipe
whip and jet impingement is greatly redu'ced). Also,
this location allows for ease of maintenance and manual
override operation, if required.

6.2-140
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5.0
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(RECOMBINER
TURNED ONAT
.6.0HRS. EFFECT
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AMENDMENT NO. 26
July l982

NOTES ON TYPE C TESTING (ISOLATION VALVE'LEAKAGETESTING):

TYPE C TESTXNG IS PERFORMED BY APPLYING A DIFFERENTIAL
PRESSURE IN THE SAME DIRECTXON AS SEEN BY THE VALVES DURXNG
CONTAINMENT ISOLATXON.

2. TYPE C TESTXNG IS PERFORbKD BY PRESSURIZING BETWEEN THE
TWO-PIECE DISK GATE VALVE.

3.

4.

5.

TYPE C TESTING IS PERFORMED BY PRESSURIZING BETWEEN THE
ISOLATXON VALVES. THE TEST YIELDS CONSERVATIVE RESULTS
SINCE THE INBOARD GLOBE VALVE XS PRESSURIZED UNDER THE
SEAT DURING THE TEST; WHEREAS, DURING CONTAINMENT ISOLATION,
IT IS PRESSURIZED ABOVE THE SEAT.

TYPE C TESTING IS PERFORMED BY PRESSURIZING BETWEEN THE
XSOLATXON VALVES. THE TEST YIELDS EQUIVALENT RESULTS FOR
THE XNBOARD GATE OR BUTTERFLY VALVE.*

TYPE C TESTXNG IS PERFORMED BY PRESSURXZING THE ISOLATION
VALVE IN THE OPPOSITE DXRECTXON AS WHEN THE VALVE PERFORMS
CONTAXNMENT ISOLATXON. SINCE THE XSOLATION VALVE IS A
GATE VALVE, THE TEST YIELDS EQUIVALENT RESULTS.*

TYPE C TESTING IS PERFORMED BY PRESSURIZING BETWEEN THE
ISOLATION VALVES. THE TEST YIELDS EQUIVALENT RESULTS FOR
THE XNBOARD GATE VALVE.* THE ONE-INCH GLOBE VALVE WILL
HAVE TEST PRESSURE APPLIED UNDER THE SEAT; HOWEVER, THE
DIFFERENCE BETWEEN TESTING A ONE-XNCH GLOBE VALVE OVER
OR UNDER THE SEAT IS CONSIDERED NEGLIGIBLE.

7.

8.

TYPE C TESTING IS PERFORMED BY PRESSURIZING BETWEEN THE
ISOLATION VALVES. THE ONE-INCH GLOBE VALVE WXLL HAVE TEST
PRESSURE APPLXED OVER THE SEAT FOR THE INBOARD ISOLATION
VALVE AND UNDER THE SEAT FOR THE OUTBOARD ISOLATION VALVE.
THE DIFFERENCE BETWEEN TESTING UNDER AND OVER THE SEAT
FOR A ONE-INCH GLOBE VALVE IS CONSIDERED NEGLXGIBLE.

TYPE C TESTING WILL BE PERFORMED ON ALL TEST CONNECTXON
VALVES THAT ARE LOCATED BETWEEN.CONTAXNMENT XSOLATXON
VALVES AND CONSIDERED PART OF THE CONTAXNMENT ISOLATION
SYSTEM.

* THE GATE AND BUTTERFLY VALVES ARE BECAUSE OF SYMMETRY OF
DESXGN AND BECAUSE OF CONSTRUCTION EQUALLY LEAK TIGHT XN
EITHER D1RECTION. THIS FACT HAS BEEN CONFIRMED BY REVIEW
OF LEAKAGE TEST DATA AND OTHER INFO''IATION SUPPLIED'Y
THE VALVE MANUFACTURERS.

WASHINGTON PUBLIC POWER

SUPPLY SYSTEM
NUCLEAR PROJECT NO. 2

NOTES ON TYPE C TESTING
FIGURE

6.2-31





RHR-FCV-64
AMENDMENTNO. 27
November 1982

X-47, X-48

RHR-V-24

RHR-V-11

RHR-RV-55A,B

RHR-RV-88A,B

RHR-V-73B

MO

RHR-RV-25A,B

RHR-RV-5
(X-48 ONLY)

RHR-V-134

MO

RHR-RV-36
(X-47 ONLY)

RHR.RV-30
(X-48 ONLY)

FDR
SYSTEM
(X-47 ONLY)

RHR-V-120 RHR-V-121

LC

RHR-RV-1A,B

NOTE: SEE NOTE 1 ON FIG.
6.2-316 EXCEPT FOR RHR-V-121.
SEE NOTE 5. SEE NOTE 8 FOR
TESTING OF TEST CONNECTIONS.

RHR COMBINED RETURN LINE
TO SUPPRESSION POOL

WASHINGTON PUBLIC POWER

SUPPLY SYSTEM
NUCLEAR PROJECT NO. 2

ISOLATION VALVEARRANGEMENT FOR PENETRATIONS
X-47 AND X-48

FIGURE

6.2-31p





AMENDMENTNO. 26
July 1982

PI-VX-216, 217, 218, 219,
220, 221, 222, 223

PI-VX-42d, 54Aa, 54Bf, 61f,
62f, 69C, 78d, 78e

DRYWELL

LC

TC

LC TO PNEUMATIC
TESTER ON
CHECK VALVES

NOTE: SEE NOTES 7 AND 8 ON FIG. 6.2-31a

X-42d AIR LINE FOR TESTING RHR-V-50A
X-54Aa AIR LINE FOR TESTING RCIC-V-66
X-54Bf AIR LINE FOR TESTING RHR-V-41B
X-61f AIR LINE FOR TESTING RHR-V-41A
X-62f AIR LINE FOR TESTING RHR-V-41C
X-69c AIR LINE FOR TESTING RHR-V-50B
X-78d AIR LINE FOR TESTING LPCS-V-6
X-78e AIR LINE FOR TESTING HPCS-V-5

CAS-V-453

SO
X-82e

WETWELL

GAS-'CVX-82e

TO PNEUMATIC
TESTERS

NOTE: SEE NOTES 1 AND 8 ON FIG. 6.2-31a

N2/AIR SUPPLY FOR TESTING WETWELL TO
DRYWELLVACUUM BREAKERS

WASHINGTON PUBLIC POWEII

SUPPLY SYSTEM
NUCLEAR PROJECT NO. 2

ISOLATION VALVEARRANGEMENT FOR PENETRATIONS
X-42d, 54Aa, 54Bf, 61f, 62f, 69c, 78d, 78e, & 82e

FIGURE

6.2-31r
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RCIC-V-68

RC IC-V-28
TC WETWELL

TC

X-4

NOTE: SEE NOTE 2 ON FIG. 6.2-31a

X-4 RCIC TURBINE EXHAUST

WASHINGTON PUBLIC POWER

SUPPLY SYSTEM
NUCLEAR PROJECT NO. 2

ISOLATION VALVEARRANGEMENT FOR PENETRATION
X-4

FIGURE

6.2-31u
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7.1.2.3 Conformance to IEEE Standards

The following is a discussion of those IEEE Standards which
apply equally to all safety-related systems described in
Chapter 7. Those IEEE Standards which do not apply equally to
all safety-related systems are discussed for each system in
the analysis portion of 7.2, 7.3, 7.4, 7.5, and 7.6:

a. Conformance to IEEE 308-1974 — Class IE Power
Systems for Nuclear Power Generating Stations

Conformance to IEEE 308-1974 is described in 8.3.

b. Conformance to IEEE 317-1972 — Electric
Penetration Assemblies in Containment Structures

All containment electrical penetration assemblies used for
Class 1E circuits are designed to withstand, without loss of
containment integrity, the maximum postulated overcurrent vs.
time conditions, assuming a single failure of the circuit pri-
mary overcurrent protection apparatus. Refer also to
7.1.2.3.D (IEEE 336) and 3.8.6 and 8.1.5.2.

c. Conformance to IEEE 323-1971 — Qualifying Class
IE Equipment for Nuclear Power Generating
Stations

Written procedures and responsibilities are developed for the
design and qualification of all Class 1 electric equipment.
This includes preparation of specifications, qualification
procedures, and documentation. Qualification testing or ana-
lysis is accomplished prior to release of the engineering
design for production. Standards manuals are maintained con-
taining specifications, practices, and procedures for imple-
menting qualification requirements, and an auditable file of
qualification documents is available for review. Refer to
Chapter 17 and 3.10 and 3.11 for a complete description of
conformance.

d. Conformance to IEEE 336-1971 — Installation,
Inspection and Testing Requirements for
Instrumentation and Electric Equipment During the
Construction of Nuclear Power Generating Stations

Where applicable, purchase and contract specifications define
installation, inspection, and testing requirements for plant
instrumentation and controls.

7 ~ 1 7
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e. Conformance to IEEE 338-1975 — Periodic Testing
of Nuclear Power Generating Stations

Conformance to IEEE 338 is presented on a system basis in the
analysis portions of 7.2, 7.3, 7.4, 7.5, and 7.6 as part of
the discussion of Regulatory Guide 1.22 compliance.

f. Conformance to IEEE 344-1971 — Seismic
Qualification of Class IE Equipment

All safety-related instrumentation and control equipment is
classified as Seismic Category I, designed to withstand the
effects of the safe shutdown earthquake (SSE) and remain func-
tional during normal and accident conditions. Qualification
and documentation procedures used for Seismic Category I
equipment and systems are identified in 3.10 and Table 3.2-1.

g. Conformance to IEEE 379-1972 — Application of
Single Failure Criterion to Nuclear Power
Generating Stations

The extent to which the single failure criteria of IEEE 379 is
satisfied is specifically covered for each system in the anal-
ysis of IEEE 279, paragraph 4.2 in 7.2, 7.3, 7.4, 7.5, and
7.6.

h. Conformance to IEEE 384-1974 — Independence of
Class IE Equipment and Circuits

The safety-related systems described in 7.2, 7.3, 7.4, 7.5,
and 7.6 meet the independence and separation criteria for
redundant system's in accordance with IEEE 279, paragraph 4.6.
The electrical power supply, instrumentation, and control
wiring for redundant safety-related, circuits are physically
separated to preserve redundancy and ensure that no single *

credible event will prevent completion of the protective
function. Credible events include, but are not limited to,
the effects of short circuits, pipe rupture, pipe whip, high
pressure jets, missiles, fire, earthquake, and falling
objects, and are considered in the basic plant design.

The independence of tubing, piping, and control devices for
safety-related controls and instrumentation is achieved by
physical space or barriers between separation groups of the
same protective function.
The criteria and bases for the independence of safety-related
instrumentation and controls, electrical equipment, cable,
cable routing, marking and cable derating, are discussed in

7. 1-8
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8.3.1.4. Pire detection and protection in the areas where
wiring is installed is described in 9.5.1.

i. Conformance to IEEE 387-1972 — Diesel-Generator
Units Applied as, Standby Power Supplies for
Nuclear Power Generating Stations

Design and qualification testing of the standby power system
used to furnish electrical power to safety loads conforms to
IEEE 387 to ensure that system requirements for redundancy,
single failure criteria, adequate capacity, capability and
reliability are adequately met. The standby power source as
an integrated system component satisfies the requirements of
IEEE 308 as discussed in 8.3.,

7.1.2.4 Conformance to Regulatory Guides

The following is a discussion of Regulatory Guides which apply
equally to all safety-related systems described in Chapter 7.
Those Regulatory Guides which do not apply equally to all
safety-related systems are discussed for each system in the
applicable analysis portion of 7.2, 7.3, 7.4, 7.5, and 7.6,
and Appendix C.

a. Conformance to Regulatory Guide 1.11 (2/17/72)

All instrument lines penetrating or connected directly to the
primary containment atmosphere, which are part of safety-
related systems, meet the requirements of Regulatory Position
C.1. This is accomplished by redundancy, independence, and by
allowing for safety system testability, by line orificing or
sizing and by including automatic line shutoff capability if
line integrity is lost. Refer also to 6.2.4.3.1.
All other instrument lines that penetrate primary containment
or are connected directly to the containment atmosphere meet
Regulatory Position C.2.

b. Conformance to Regulatory Guide 1.29 (6/7/72)

All safety-related instrumentation and control equipment is
classified as Seismic Category I, designed to withstand the
effects of the safe shutdown earthquake (SSE) and remain func-
tional during normal and accident conditions. Qualification
and documentation procedures used for Seismic Category I
equipment and systems are identified in 3.10 and Table 3.2-1.

7. 1-9



WNP-2 AMENDMENT NO. 26
July 1982

c. Conformance to Regulatory Guide 1.30 (8/11/72)

The quality assurance requirements of IEEE 336-1971 (see
discussion above) are a'pplicable during the plant design and
construction phases and will also be implemented as an 'opera-
tion QA program during plant operation in response to
Regulatory Guide 1.30. The specific requirements of
Regulatory Guide 1.30 are met as discussed in Chapter 17.

d. Conformance to Regulatory Guide 1.40 (3/16/73)

There are no safety-related continuous duty motors installed
inside the primary containment.

e. Conformance to Regulatory Guide 1.47 (1973)

Each safety-related system described in 7.2, 7.3, 7.4, and 7.6
is provided with an automatically or operator initiated system
level bypass and inoperability annunciator.

'Each system level annunciator is located on the, panel con-
taining the controls for the specific system.

Xn addition to system level annunciation, component level
indicators are provided near the system lever annunciator to
indicate the cause of the system bypass or inoperability.
A switch is provided for manual actuation of each system level
annunciator to allow display of those bypass or inoperable
conditions which are expected to occur at a frequency less
than once per year, and are not automatically indicated.

Typically, the following bypasses or inoperabilities cause
actuation of system level (and component level) annunciation
for the affected system:

1. Pump motor breaker not in operate position;

2. Loss of pump motor control power;

3. Loss of motor-operated valve control
power/motive power;

4. Logic power failure;
5. Logic in test;
6. Position of remote-manual valves

which do not receive automatic
alignment signals;

7. 1-10
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7. Bypass or test switches actuated.

Auxiliary supporting system inoperability or bypass resulting
in the loss of other safety-related systems will cause
actuation of system level annunciators for the auxiliary sup-
porting system as well as those safety-related systems
affected.

f. Conformance to Regulatory Guide 1.63 (10/73)

All containment electrical penetration assemblies used for
Class '1E circuits are designed to withstand, without loss of
containment integrity, the maximum postulated overcurrent vs.
time conditions, assuming a single failure of the circuit pri-
mary overcurrent protection apparatus. Refer also to
7.1.2.3.d (IEEE 336) and 3.8.6 and 8.1.5.2.

g. Conformance to Regulatory Guide 1.68 (11/73)

The conformance to plant preoperational and initial startup
test program requirements is discussed in 14.2.7.

h. Conformance to Regulatory Guide 1.73 (1/74)

Auxiliary equipment associated with valve operators are tested
in accordance with the requirements of the guide. Designed
service conditions are implemented. in the tests. Conservative
values of the environmental variables during and after a
design basis accident are used in the tests to assure that the
testing is carried out under more severe environmental con-
ditions than those expected.

i. Conformance to Regulatory Guide 1.75 (1/74)

Regulator Guide 1.75 is not applicable to the WNP-2 design,
however, a complete description of the WNP-2 physical and
electrical separation criteria is discussed in 8.3.1.4.

j. Conformance to Regulatory Guide 1.80 (6/74)

The conformance to plant preoperational testing of instrument
air systems is discussed in 14.2.7.3 and 14.2.12.1.34.

k. Conformance to Regulatory Guide 1.89 (11/74)

Regulatory Guide 1. 89 is not applicable to the WNP-2 design
however qualification of Class 1E equipment is discussed in
3.11.2.
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7.1.2.5 instrument Errors

The design of each safety-related system considers instrumentdrift, setability and repeatability in the selection of
instrumentation and controls in the determination of
setpoints. Adequate margin between safety limits and instru-
ment setpoints is provided to allow for instrument error. The
safety limits, setpoints, and margins are listed in Chapter
16, Technical Specification. Refer. also to Tables 7.2-1,
7.3-1 thru 5, 7.4-1 and 7.6-4, 7.6-6, 7.6-8 through 7.6-12.
Refer also to Chapter 16, "Technical Specifications". The
amount of instrument error is determined by test and
experience. The setpoint is selected based on these known
errors. The surveillance frequency is increased on instrumen-
tation that demonstrates a tendency to drift.
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4. Fires

To protect the RPS in the event of a postulated fire, the RPS
trip logics have been divided into four separate sections
within two separate RPS panels. The sections within a panel
are separated by fire barriers. If a fire were to occur
within one of the sections or in the area of one of the
panels, the RPS functions would not be prevented by tl.e fire.
The use of separation and fire barriers ensures that, even
though some portion of the system may be affected, the RPS
will continue to provide the required protective action.

Within the control room PGCC (underfloor cable routing ducts)
heat detectors and products of combustion detectors are pro-
vided to initiate a halon fire suppression system.

Throughout main plant areas redundant RPS cables are routed in
separate wireways sufficiently separated from each other such
that a fire cannot effect more than one RPS division.

5. LOCA

The following RPS system components are located inside the
drywell and would be subjected to the effects of a design
basis loss-of-coolant accident (LOCA):

a) Neutron monitoring system (NMS) cabling
from tPe detectors to the main control
room.

b) MSIV (inboard) position switches.

c) Reactor vessel pressure and reactor
vessel water level instrument taps and
sensing lines, which terminate outside
the drywell.

7.2-14a
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During reactor operation, a test and calibration of the indi-
vidual EHC oil line pressure sensors associated with turbine
control valve fast closure when the plant is operating above
30% of rated power may be accomplished by valving one sensor
out-of-service at a time and introducing a test pressure input.
Testing and calibration of the main steam line high radiation
monitors can be performed during full power operation by
removing the individual monitors and inserting them into acalibration source.

The APRMs are calibrated to reactor power by using a reactor
heat balance and the TIP system to establish the relative
local flux profile. LPRM gain settings are determined from
the local flux profiles measured by the TIP system once thetotal reactor heat balance has been determined.

The gain adjustment factors for the LPRMs are produced as aresult of the process computer nuclear calculations involving
the reactor heat balance and the TIP flux distributions.
These adjustments, when incorporated into the LPRMs permit the
nuclear calculations to be completed for the next operatinginterval and establish the APRM calibration relative to reac-tor power.

During reactor operation, one manual scram pushbutton may be
depressed to test the proper operation of the switch and triplogic relay. Once the RPS has been reset, the other switches
may be depressed to test their operation one at a time. For
each such operation, a control room annunciation will be ini-
tiated and the process computer will print the. identificationof the pertinent trip.
Operation of the reactor mode switch from one position to
another may be employed to confirm certain aspects of the RPStrip channels during periodic test and calibration at shutdown
only. During tests of the trip channels, proper operation of
the mode switch contacts can be easily verified by noting that
certain sensors are connected into the RPS logic and that
other sensors are bypassed in the RPS logic in an appropriate
manner of the given position of the mode switch.
In the startup and run modes of plant operation, procedures
may be used to confirm that scram discharge volume high water
level trip channels cannot be bypassed as a result of the
operating bypass switch. In the shutdown and refuel modes ofplant operation, a similar procedure may be used to bypass all
four scram discharge volume trip channels. Due to the
discrete "on-off" nature of the bypass function, calibration is
not meaningful.
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Administrative control must be exercised to valve one turbinefirst stage pressure sensor out-of-service for the periodic
test. During this test, a variable pressure source may be
introduced to operate the .sensor at the set point value. When
the condition for bypass has been achieved on an individual
sensor under test, the control room annunciator for this
bypass function will be initiated. If the RPS trip channel
associated with this sensor had been in its tripped state, the
process computer will log the return to normal state for the
RPS trip logic. When the plant is operating above 30% of
rated power, testing of the turbine stop valve and governor
valve fast closure trip channels will confirm that the bypass
function is not in effect.
Operation of the reset switch following a trip of one RPS trip
system will confirm that the switch is performing its intended
function. Operation of the reset switch following trip of
both RPS trip systems will confirm that all portions of the
switch and relay logic are functioning properly since half of
the control rods are returned to a normal state for one
actuation of the switch.

A manual scram switch permits each individual trip logic, trip
actuator, and trip actuator logic to be tested on a periodic
basis. Testing of each process sensor of the protection
system affords an opportunity to verify proper operation of
these components. Calibration of the time response of the
trip channel relays and trip actuators may be accomplished by
connection of external test equipment.

b. Regulatory Guide 1.53 (6/73) Application of the
SingleFailure Criterion to Nuclear Power Plant
Protection Systems

See IEEE 279-1971, Para. 4.2, 7.2.2.2.
c. Regulatory Guide 1.62 (10/73) Manual Initiation

of Protective Actions

Means are provided for manual initiation of the RPS at the
system level through the use of four armed pushbutton switches
located on the control room benchboard.

Operation of two switches (one in each trip system)
accomplishes the initiation of all actions performed by the
automatic initiation circuitry.

4

Placing the reactor mode switch in the "shutdown" positionwill also cause a system level initiation.
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3. RHR System Leak Detection

4. Reactor Water Cleanup System Leak Detection

5. Drywell/Reactor Bldg. Leak Detection

a. Leak Detection System Function

The leak detection system instrumentation and controls is
designed to monitor leakage from the reactor coolant pressure
boundary and initiate alarms and/or isolation when predeter-
mined limits are exceeded. Refer to 5.2.5.

b. Leak Detection System Operation

Schematic Arrangements of system mechanical equipment and
operator information displays are shown in Figure 7.6-1 (LDS
IED). LDS component control logic is shown'n Figures 7.3-14
(RHR FCD), 7.4-2 (RCIC FCD)i 7.3-10 (NUC. BLR. FCD).
Instrument specifications are listed in Tables 7.6-7 and7.6-8. Plant Layout Drawings and Electrical Schematics areidentified in 1.7.

Systems or parts of systems which contain water or steam and
which are in direct communication with the reactor vessel, are
provided with leakage detection systems.

Each of the required leakage detection systems inside the pri-
mary containment is designed with a capability to detect
leakage less than established leakage rate limits. Refer to
Chapter 16, "Technical Specifications".
Major components within the primary containment that by natureof their design are sources of leakage (e.g., pump seals,
valve stem packing, equipment warming drains), are collectedultimately in an equipment drain sump located in the reactor
building and thereby identified.
Equipment associated with systems within the
ment (e.g., vessels, piping, fittings) share
Steam or water leaks from such equipment are
tely in the floor drain sumps located in the
and identified.

primary contain-
a common volume.
collected ultima-
reactor building

Each of the sumps is protected against overflowing to prevent
leaks of an identified source from masking those from uniden-tified sources.

Outside the primary containment, the piping within each system
monitored for leakage is in compartments or rooms separate
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from other systems wherever feasible so that leakage may be
detected by sump level, ambient or differential area tem-
perature or high process flow.

Sensors, wiring, and associated equipment of the leak detec-
tion system which are associated with the isolation valve
logic are designed to withstand the conditions that follow a
design basis loss-of-coolant accident. (See Tables 3.11-1,
3.11-2, and 3.11-3.)

The operator is kept aware of the status of the leak detection
system variables through meters and recorders which indicate
the measured variables in the control room. If a trip occurs,
the condition is annunicated in the 'control room.

1. RCIC System Leak Detection

The steam- lines of the RCIC system are monitored for leaks by
the leak detection system. Leaks from the RCIC will cause a
change in at least one of the following monitored parameters:
sensed equipment and pipe routing area temperatures, steam
flow rate, or steam pressure. If the monitored variables
indicate that a leak may exist, the detection system initiates
an RCIC isolation signal.
The RCIC leak detection system consists of the following:

a) equipment area and pipe routing area high
ambient and differential temperature,

b) high flow rate (differential pressure)
through the steam line,

c) the turbine exhaust diaphragm high pressure,

d) low steam line inlet pressure.

Outputs from all four monitoring circuits are used to generate
the RCIC auto-isolation signals (one for each division) to
isolate the inboard and outboard isolation valves.

The following is a description of each RCIC leak detection
method:

a. RCIC Area Temperature Monitoring

The RCIC area ambient and differential temperature monitoringcircuits are similar to those described for the main steam
line tunnel temperature monitoring system. (See 7.3.1.1.2.b).
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Two redundant temperature monitoring channels are provided.
Each redundant instrument provides input to one of two logic
channels (Division 1 or 2).
Using 1 out of 2 logic, any RCIC equipment area or pipe
routing high area ambient or high differential temperatureinitiates an isolation of the RCIC system.

A bypass/test switch is provided in each logic channel for the
purpose of testing the temperature monitor without initiating
RCIC system isolation.
Diversity is provided by RCIC steam line flow and pressure
monitoring.

b. RCIC Flow Rate Monitoring

The steam line flow
the RCIC turbine is
pressure switches.
monitor responds by
7.4.1.1.b.

rate from the reactor vessel leading to
monitored by two redundant differential
In the presence of a leak, the flow rate
generating the auto-isolation signal. See

High flow in the steam line initiates isolation of the RCIC
system.

Diversity is provided by ambient temperature, differential
temperature and RCIC steam line pressure monitoring.

c. RCIC Turbine Exhaust Diaphragm Pressure
Monitoring

The RCIC turbine exhaust diaphragm pressure is monitored byfour redundant pressure switches. In the presence of a leak,
the RCIC system responds by generating the isolation signal.
See 7.4.1.1.b.
Using 2 out of 2 logic high turbine exhaust diaphragm pressureinitiates isolation of the RCIC system.

Diversity is provided by ambient temperature and differential
temperature.

d. RCIC Pressure Monitoring

The steam line pressure from the reactor vessel leading to the
RCIC turbine is monitored by four redundant pressure switches.
In the presence of a leak, the RCIC system responds by
generating the auto-isolation signal. See 7.4.1.1.b.

7.6-5



WNP-2 AMENDMENT NO. 10
July 1980

Using 2 out of 2 logic low pressure in the steam line ini-
tiates isolation of the RCIC system.

Diversity is provided by ambient temperature, differential
temperature and RCIC steam line flow monitoring.

2. RHR System Leak Detection

The steam line to the RHR heat exchangers is monitored for
leaks by the leak detection system. Leaks from the RHR system
are detected by equipment area ambient and differential tem-
perature monitoring, shutdown cooling suction flow rate, and
by steam line flow rate in the common RHR/RCIC steam line. If
the monitored parameters indicate that a leak exists, the LDSinitiates an RHR isolation signal.
The RHR leak detection system consists of the following:

a) equipment area high ambient and differential
temperature,

b) high flow rate through the common RCIC/RHR
steam line, (refer to discussion

in'.6.1.3.B.1.b)

c) shutdown cooling suction line high flow rate.
Outputs from all three circuits are used to generate the RHR
auto-isolation signal (one for each division) to isolate the
inboard and outboard isolation valves.

The following is a description of each RHR leak detection
method:

a. RHR Area Temperature Monitoring

The RHR area temperature monitoring circuit is similar to the
one described for the main steam line tunnel temperature moni-
toring system (See 7.3.1.1.2.b).
Two redundant temperature monitoring channels are provided.
Each redundant instrument provides input to one of two logic
channels (Division 1 or 2).
Using 1 out of 2 logic, high RHR area ambient or differential
temperature initiates an RHR isolation signal closing the RHR
inboard and outboard isolation valves.

A bypass/test switch is provided in each logic channel for the
purpose of testing the temperature monitor without initiating
RHR system isolation.
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Replacement of IRM and LPRM detectors must be accomplished
during plant shutdown. Repair of the remaining portions of
the neutron monitoring system may be accomplished during plantoperation by appropriate bypassing of the'efective instrument
channel. The design of the system facilitates rapid diagnosis
and repair.

22. Identification of Protection Systems (IEEE ~

279-1971, Paragraph 4.22)
Each cabinet containing safety system components is labeled
with the system designation and the particular redundant por-tion is listed on a distictively colored marker plate.
Cabling outside the cabinets is identified specifically as
belonging to a particular safety system. See 8.3.1.3.
Redundant racks are identified by the identification markerplates.
7.6.2.4 Conformance to NRC Regulatory Guides

The following is a discussion of conformance to those
Regulatory Guides which apply'pecifically to the safety-related systems discussed in 7.6. Refer to 7.1.2.3 for adiscussion of Regulatory Guides which apply equally to allsafety-related systems.

a. Regulatory Guide 1.22 (2/72) — Periodic Testingof Protection System Actuation Functions
The APRMS are calibrated to reactor power by using reactor
heat balance and the (TIP) system to establish the relativelocal flux profile. LPRM gain settings are determined fromthe local flux profiles measured by the TIP system once thetotal reactor heat balance has been determined.
The gain-adjustment.-factors for the LPRMs are produced as aresult of the process computer nuclear calculations involvingthe reactor heat balance and the TIP flux distributions.
These adjustments, when incorporated into the LPRMs permit the
nuclear calculations to be completed for the next operatinginterval and establish the APRM calibration relative to reac-tor power.

The IRMs are calibrated by comparison with the APRMs ~

The proper operation of the sensors and the logics associatedwith the leak detection systems is verified during the leakdetection system preoperational test and during inspectiontests that are provided for the various components duringplant operation. Each temperature switch, both ambient and
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differential types which provide isolation signals, is con-
nected to one element of a dual thermocouple element.

Each temperature switch contains a trip light which illumina-
tes when the temperature exceeds the set point. To verify the
thermocouple (sensor) input, a comparison of the redundant
sensor readings, one from each trip channel, and the recorded
channel is made. The recorded channel monitors the second of
the dual thermocouples. The first element is part of the
division one trip channel. To test the temperature trips a
simulated trip level signal is input to the device from an
external source. In addition, keylock test switches are pro-
vided so that instrument and logic channels can be tested
without sending a'n isolation signal to the system involved.
Thus, a complete system check can be confirmed by checking
actuation of the trip logic relay associated with each tem-
perature switch.

RNCU differential flow l'eak detection alarm units are tested
by inputting an electrical signal to simulate a high differen-tial flow. Alarm and indicator lights monitor the status of
the trip~circuit.
All'other system instrumentation is tested and calibrated
during normal reactor operation by valving out the.instrumen-
tation and supplying a test pressure source.

b. Regulatory Guide 1.45 (5/73)

The leakage to the primary reactor containment from identified
sources such as valve stem packing, recirculation pump seal,
fuel storage pool, head seal, etc. is separated so that flow
rates are monitored separately from unidentified leakage and
total flow rate can be established and monitored. The leakage
from the main steam line safety/relief valves is identified
leakage because of the location of the sensors which detect
this leakage, but the leakage is not completely separated from
unidentified sources. Separation of this leakage is not
required since any leak from the main steam line safety/relief
valves would not be from a crack or break in the line so there
would be no identified leakage from the S/R valve lines during
plant operation which necessitates separation from uniden-
tified leakage. The leakage to the reactor containment from
unidentified sources is collected and this flow rate is moni-
tored with an accuracy of better than one gallon per minute.

The following required detection methods are used to monitor
unidentified leakage:

1. Sump level and flow monitoring;
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2. Airborne particulate radioactivity monitoring;
3. Airborne gaseous radioactivity monitoring.

Provisions are made to monitor systems connected to the RCPBfor signs of intersystem leakage, including radioactivity
monitoring of process fluids (Process Rad System) and reactor
vessel water level monitoring (NSSS).

The sensitivity and response time of each system for detectionof unidentified leakage is one gallon per minute in less than
one hour, except for the airborne particulate radioactivity
and airborne gaseous activity monitoring channels, which havesensitivities of 10-9 Ci/cm3 and 10-6 Ci/cm3 respectively,which are the sensitivities suggested for these channels byRegulatory Guide 1.45.

The leakage detection system is qualified for operationfollowing an OBE. The particulate radioactivity monitoring
channel is qualified for operation following an SSE.

Indicators and alarms for each leakage detection subsystem are
provided in the main control room. At the site, proceduresfor converting various indications e.g., temp, Dt, and
pressure, to a flow rate measurement will be provided by meansof conversion curves wherever meaningful.
Major components within the drywell that by nature of their
design are sources of leakage (e.g., sump seals, valve stem
packing), are contained and piped to an equipment drain sump
and thereby identified.
Equipment associated with systems within the drywell (e.g.,vessels, piping, fittings) share a common free volume,therefore, their leakage detection systems are common. Steamor water leaks from such equipment are collected ultimately in
an area drain sump.

Each of the sumps are protected against overflowing leaks fromone source masking those from another.
As added back-up to the unidentified leakage drain system, themain steam lines within the steam tunnel inside the contain-
ment are monitored by temperature detectors within the tunnel.

c. Regulatory Guide 1.53 (6/73) — Application of the
Single-Failure Criterion to Nuclear Power Plant
Protection Systems

See IEEE 279-1971, Paragraph 4.2, 7.6.2.3.
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d. Regulatory Guide 1.62 (10/73) — Manual Initiation
of Protective Actions

The PPC system is manually initiated from the main control
room by actuation of system purhp and valve controls.
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8.3 ONSITE POWER SYSTEMS

8.3.1 AC POWER SYSTEMS

8.3.1.1 Description

Principal elements of the WNP-2 auxiliary AC electrical
systems are illustrated in Figures 8.1-9a through 8.1-9d.
Four (4) auxiliary transformers are provided.

Normal auxiliary power is provided by two (2) normal auxiliary
transformers fed from the main generator 25 kV isolated phase
bus. The startup transformer is connected to the BPA 230 kV
H. J. Ashe Switchyard. These auxiliary systems each have the
capacity to carry the full plant auxiliary load. A backup
transformer is provided to supply all Division 1 and 2 plant
ESF loads. This transformer is supplied from the BPA Benton
Switchyard via a 115 kV line to the plant. The transformer
steps down the 115 kV supply to 4.16 kV and is connected by
cables through circuit breakers to the 4.16 kV Class 1E
switchgear buses SM-7 and SM-8.

,8.3.1.1.1 4.16 kV and 6.9 kV Distribution System

The auxiliary transformers step down the available voltage as
required to supply the 4.16 kV and 6.9 kV auxiliary switchgear
buses. During normal operation, all load is carried by the
normal auxiliary transformers. The startup transformer is
used while the 25 kV main generator is being started and
synchronized with the system. When this is acomplished, all
auxiliary load is transferred (live load transfer) to the nor-
mal auxiliary transformers. The startup transformer remains
energized from the 230 kV offsite powerline to permit the
auxiliary load to be automatically transferred back to it if
power from either normal auxiliary transformer is lost. It is
possible to operate the plant with auxiliary loads carried by
the startup transformer.

The 4.16 kV non-Class 1E switchgear buses SM-1, SM-2, and SM-3
are fed from the secondary windings of the dual secondary
winding normal auxiliary transformer (TR-N1) or from the 4.16
kV "Y" winding of the dual secondary winding startup trans-
former (TR-S). These buses supply the large non-Class 1E
auxiliary motors and substations, and the Class 1E switchgear
buses SM-4, SM-7, and SM-8.
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The 6.9 kV non-Class 1E switchgear buses are fed from the
single secondary winding normal auxiliary transformer (TR-N2)
or from the 6,9 kV "X" winding of the dual secondary winding
startup transformer (TR-S). These buses supply the non-Class
1E reactor recirculation pumps, cooling tower substations

and'uxiliarysubstations.

The 6.9 kV and 4.16 kV auxiiary switchgear buses are arranged
for distribution of power through a switchgear assembly of air
circuit breakers. The switchgear is of metal-clad, indoor
design and has 3-pole air circuit breakers (draw-out type)
with stored energy mechanisms fed from the plant DC systems.

Normal source power failure is detected by relays in the unit
trip protective system and by undervoltage relays. Automatic
transfer fycilities are provided so that failure of normal
supply causes immediate tripping of the normal supply circuit
breakers and simultaneous closing of the startup transformer
supply circuit breakers. The startup transformer circuit
breakers are interlocked to close only after the normal source
curcuit breakers have opened, thus preventing closing into a
fault; this provipes virtually continuous feed to the Class 1E
and non-.Class 1E switchgear buses of all divisions.

Upon loss of both normal and startup sources, or if the start-
up source is lost when the main generator is out of service,
the tie breakers between the 4.16 kV Class 1E and the 4.16 kV
non-Class 1E switchgear buses are automatically opened,
thereby shedding all loads supplied via the 4.16 kV non-Class
1E buses. The 4,16 kV Glass 1E bus undervoltage signals cause
trip of all 4.16 kV feeder breakers except those breakers
supplying 480 V substati,ons. The Division 1 and 2 4.16 kV
Class 1E buses (SM-.7,8,) are then automatically transferred to
the 115/4.16 kV backup transformer for supply of load. In the
event this source is. a3,so unavailable, these buses would be
automatically transferred to the onsite standby sources
(Division 1 and 2 diesel generators). Reapplication of load
is on a time priority basis. The loading sequence for buses
SM-7 and SM-8, as shown in Tables 8.3-1 and 8.3-2 and Figures
8.3-16c and 8.3-17c, is accomplished through the use of
electro-mechanical time delay relays. The Division 3 (HPCS)
4. 16 kV Class 1E bus (SM-4) cannot be connected to the backup
source; loss of the normal/startup sources causes automatic
transfer of this load to the Division 3 onsite standby source
(Division 3 diesel generator). Load shedding and load
sequencing are not required in this division.
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In the event of sustained bus undervoltage (87.3% of nominal
bus voltage lastinq more than 8 seconds), the second level of
undervoltage protection automatically trips the feeder breaker
connecting the normal/startup sources to their respective 4.16
kV Class 1E buses. For Divisions 1 and 2 this action results
in loss of. bus voltaqe, thereby starting the diesel genera-
tors, initiatinq load shedding and energizing the three bus
transfer timers mentioned in the primary undervoltage scheme
above. In this case, however, the first two-second timer is
bypassed. The second two-second timer permits closing of the
backup source breaker and the five-second timer permits
closing of the diesel generator breker assuming a failure of
the backup source breaker to close. Closure of the backup
source and diesel generator breakers is permitted if the
source voltage is at least 94% of normal.

Should the degraded voltage condition exist on the backup
power source while the source is supplying the load, the
second level undervoltage relays would then isolate that
source, aqain initiatinq the'equence of events described for
the second'ary undervoltaqe sensinq scheme above. However,
closing of backup feeder breakers, as part of that sequence of
events, is blocked.

For Division 3, the second level of undervoltage protection
trips the normal/startup source breaker, thereby causing a
loss of bus voltaqe. From this point on, the primary under-
voltage relay takes over and the ensuing sequence of events
will be the same as in the case of the loss of offsite power
discussed above.

When the Class 1E buses SM-7 and SM-8 are being fed from the
turbine generator, the possibility of sustained undervoltage
is not considered credible due to response characteristics of
the voltaqe regulator and protection equipment for the unit.

The scheme described assures a power source within the accep-
table voltaqe limits for the Class 1E loads at all times.
Circuit desiqn allows for testinq of the individual relays,
one at a time, without disrupting the protective function.
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8.3.1.1.2 480 Volt Distribution System
I

Power for 480 V auxiliaries is supplied from unit substations
consisting of 6.9 kV/480 V or 4.16 kV/480 V transformers and
associated metal clad switchgear.. Non-Class 1E 4.16 kV buses
SM-1, 2 and 3, supply separate 480 V substations, each withits own power transformer and switchgear.

Class 1E 480 V substations supplying ESF loads are arranged as
independent radial systems with each 480 V bus fed by its own
power transformer. Each 480 V Class 1E bus is independent of
the other 480 V buses; there are no crossties. The 480 V
auxiliaries required during emergency conditions are supplied
from 480 V Class 1E buses SL-71 and SL-73 (Division 1) and
SL-81 and SL-83 (Division 2). The HPCS 480 V auxiliaries are
supplied from an independent transformer and Class 1E bus
MC-4A (Division 3). Power supplies to all Class 1E auxiliary
systems are arranged so that alternate or redundant auxiliary
systems are supplied from 4.16 kV switchgear buses of separate
Class 1E divisions.
The 480 V substations supply 460 V motor loads larger than 100
HP and all motor control center loads. Switchgear for 480 V
substations is of the indoor metal clad type with draw-out
circuit breakers operated from the plant DC system. Phase to
ground fault currents are limited to a maximum of 10 amperes
by use of neutral ground resistors in all substation trans-
former neutral ground connections. All substation transformer
neutral ground connections and switchgear branch feeder cir-—
cuits are equipped with ground detection devices and alarms.

The 480 V motor control centers feed motors 100 HP and less
(in general), control power transformers, heater's, motor-
operated valves, all other small electrically operated auxi-
liaries and all lighting.. Control centers are isolated in
separate load groups corresponding to divisions established by
the 480 V substation units. Branch circuit protection for all
loads is provided by fused disconnect switches equipped with
current limiting fuses, with the exception of subfeeders to
other small motor control centers and all HPCS motor control
center (MC-4A) branch circuits. Molded case circuit breakers
are utilized for these feeders to other MCCs and for all loads
fed by MC-4A. Class 1E motor control centers are shown on the
auxiliary one-line diagram (Figures 8.3-1a through 8.3-1f).
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8.3.1.1.3 120/240 Volt (Non-Class 1E) Plant Unintettuptible
Power System

The non-Class 1E plant upinterruptible power system supplies
120/240 V AC to station services where uninterruptible power
is required, such as for plant, computer and plant instrumen-
tation (e.g., DEH cabinet). This source of power is necessary
for plant operational loads, but does not supply ESF loads.
Power is distributed via a single phase, three wire, grounded
neutral system,

Failure of the non-.Clasp 1E uninterruptible power system has
no adverse effect on station safety since no ESF loads are
supplied from this system,

The plant uninterruptible power system receives its power from
a static inverter-.static switch arrangement fed both from a
250 V DC station battery (float source) and from a 480 U AC
Class 1E MCC (preferred source) as shown on Figure 8.3-2.

t

During faults on the uninterruptible power system the static
switch will automatically transfer loads to a regulated alter-
nate source, which supplies sufficient fault current to blow
the circuit fuse and clear the fault,
A manual bypass siwtch is also provided to bypass the entire
plant uninterruptible power system and transfer load to an
unregulated bypass source, This will allow for maintenance
and inspection of the system.

8.3.1.1.4 120/208 Volt Non-Class 1E Instrumentation
Power System

t
Power is supplied to nop-Class 1E plant instrume'ntation at
120/208 V AC vip a three phase, four wire, grounded neutral
distribution system. This distribution system supplies power
to the 115 V AC transversing incore probe (TIP) of the neutron
monitoring system and other non-Class 1E instrumentation
loads.

Failure of the noncritical instrumentation power system has
no adverse effect on station safety since no ESF loads are
supplied from this system.

Alarm and fault detection equipment is provided to alert the
operator of possible trouble. All equipment associated with
the 120/208 V non-Class 1E instrumentation power system is
readily accessible for inspection and maintenance on a routine
basis in accordance with the manufacturer's recommendation.
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a ~ Each diesel generator starts immediately uponrecipt of a 4.16 kV Class 1E bus (SM-7, 8)
primary undervoltage relay signal or LOCA signals(reactor'ow water level and/or high drywell
pressure).

b. Upon sustained loss of 4.16 kV Class 1E bus
voltage, the bus is automatically isolated from
the upstream non-Class 1E system. All loads on
the bus are tripped, except for those small loads
shown in Tables 8.3-1 and 8.3-2 as part of theinitial load block fed by the 480 V unit
substation.

C ~ After each diesel generator has attained approxi-
mately normal frequency and voltage, its breaker
closes (if 4.16 kV Class 1E bus voltage has not
been re-established via the offsite system
sources) thus immediately starting all loads
belonging to the first block for which "starting
required" signals are available for engineered
safety feature actuation signals.

d. The starting of subsequent load blocks are
delayed by time relays in accordance with Tables
8.3-1 and 8.3-2. Diesel generator capacity is
such that units are capable of maintaining all
required loads established by the loading schedu-
les.

e. Limitation of diesel generator loading is main-
tained during the entire period the units are
required to operate, since the Class 1E loads
capable of being connected to the units exceed
unit capability. However, as indicated in the
loading schedules (Tables 8.3-1 and 8.3-2), the
maximum loads automatically connected to the
Division 1 and Division 2 diesel generating units
(3860kW and 3382kW, respectively) do not exceedunit ratings (4400kw each). Loading beyond these
values would require positive operator action to
manually apply loads.
Maximum voltage dip projected to occur on the
Class 1E buses (SM-7,8) as a result of motorstarting during periods when emergency plant
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load is being supplied by the diesel generators
is 85 percent of nominal bus voltage. The
duration of voltage dip is expected to be very
short lived — in the order of 2 to 5 seconds.
Since the Class 1E bus .primary undervoltage
relays are set at 69 percent of nominal bus
voltage, initiation of load shedding as a result
of voltage dip due to motor starting will not
occur. Since the Class 1E bus secondary under-
voltage relays are set at 87.3 percent of nominal
bus voltage (90.8 percent of motor nominal
voltage) with a definite time delay of 8 seconds,
they will not initiate any undesirable tripping
action.
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c. Incomplete sequence

d. Emergency stop pushbutton

e. Generator loss of excitation
f. Reverse current

g. Generator overcurrent

h. Generator overvoltage

i. High jacket water temperature

j . Low lube oil pressure

During a synchronizing test, the diesel generator is protected
from overcurrent resulting from the non-Class 1E loads con-
nected to the upstream buses, in the event of a loss of
startup transformer power. The overcurrent protection results
in isolation of the diesel generator emergency bus from the
upstream non-Class 1E loads with'out disconnecting the diesel
generator from the emergency bus.

The Division 1 and 2 standby diesel generator control circuits
are detailed in Figures 8.3-25a through 8.3-25d (general DC
control), 8.3-26a and 8.3-26b (excitation control) and 8.3-27
(governor control).
The diesel generator incomplete sequence (fail to start) relay
(K4) indicated in Figure 8.3-25b is designed to shut the
generating unit down and lock it out in th'e event the normal
starting cycle is not completed within a predetermined time.
The relay is actuated if speed sensing instrumentation indi-
cates that the unit requires in excess of fifty (50) seconds
to accelerate to 150 rpm (regardless of the cause), or upon
failure of the cranking motors to disconnect when the unit is
running.

8.3.1.1.8.1.9 Surveillance

Surveillance instrumentation is provided to monitor the status
of the standby diesel genrating system. Provisions for sur-
veillance are an essential requirement in the design, manufac-
turing, installation, testing, operation, and maintenance of
the diesel generators. Such surveillance not only provides
continuous monitoring of the status of the standby diesel
generating system, so as to indicate readiness to perform
intended functions, but also serves to facilitate testing and
maintenance of the equipment. Periodic surveillance
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procedures are also implemented to check setpoints of protective
relays to ensure a reliable operation. Annunciation is pro-
vided both locally (diesel generator„,control panels) and in
the m*ain contiol room. Table 8.3-11 indicates the annun-ciation furnished for- the Divisions 1 and 2 diesel generating
systems.
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When operating in the standby mode, conditions rendering the
diesel generating units incapable of responding to emex'gency
start signals are intentionally limited, as indicated in
8.3.1.1.8.1.8. Table 8.3-11, items 1 through 7 (inclusive),
indicates all conditions which render the units incapable of
responding, including both diesel generating unit and distri-
bution system problems. Local, disabling diesel generator
incomplete sequence and differential current conditions are
annunciated indirectly (and distinctly from any nondisabling
alarms) via the unit lockout (item 6) and fail to start (item
9) alarms. Item 21 indicates that the unit has been started
automatically upon receipt of emergency start signals. The
remaining items'ndicate nondisabling diesel generator
problems which do not cause unit trip.
During test mode operation, an expanded set of disabling con-
ditions are permitted to prevent unit start or initiate unit
trip as indicated on 8.3.1.1.8.1.8. However, in the event of
receipt of emergency start signals while the units are in the
test mode, automatic control circuitry transfers the diesel
generators to the standby mode, starts (if not operating at
the time) the diesel generators and eliminates from the trip
circuitry those signals not pexmitted to disable the unit in
the standby mode.

Main control room annunciation is designed to permit the
control room operator to accurately monitor the status of the
standby diesel generating system at all times and during all
modes of operation. Any condition which renders the deisel
genexators incapable of operation is annunciated via Table
8.3-11 Items 1-9. The difference between the standby mode and
all other modes is that the number of unit tripping signals
permitted to actually operate (via the unit lockout relay) is
limited in the standby mode.

Diesel generating unit controls reset automatically (time
delayed) following nonemergency manual stops initiated at the
local control stations.

8.3.1.1.8.1.10 Instrumentation and Control Systems

Power supply source for the instrumentation and control
systems for each diesel generator i:s independent in accordance
with the divisional separation criteria detailed in 8.3.1.4
and 8.3.2.4. Each diesel generator set includes the following
instrumentation:
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8. 3. 1. 2 Analysis

8.3.1.2.1 Compliance to Criteria
8.3.1.2.1.1 General

Compliance with General Design Criterion 17 is assured for
the onsite power systems by having sufficient independence,
redundancy and testability to perform the required safety
functions assuming a single failure. Independence is dis-
cussed in 8.3,1.4 and testability is covered in 8.3.1.2.2.
Redundancy in the onsite auxiliary AC power system is provided
via the formation of redundant safety-related (Class 1E)
electrical load groups (Division, 1 and 2) in conformance with
General Design Criterion 17, IEEE Std. 308-1974 and NRC
Regulatory Guide 1.6 (Rev. 0). This redundancy extends from
the onsite standby power sources through 4.16 kV buses, sta-
tion service transformers, 480 V buses, MCC's, distribution
cables, switchgear and protective devices.

The Pivision 3 power system is a separate and independent
safety-related (Class 1E) power 'system serving the only HPCS
system.

No essential electrical component of one Class 1E electrical .

division is dependent for its emergency power supply on elec-
trical equipment or devices which are common to the power sup-
ply of another division. The onsite auxiliary AC power system
standby sources consist of three diesel generator sets. Each
of the diesel generators feeds one of the Class 1E divisions.
The onsite auxiliary power system redundancy is based on the
capability of either of the two redundant (Division 1 and 2)
onsite power sources and their associated load groups, in con-
junction with the Division 3 onsite power source and asso-
ciated load group, to bring the reactor to a safe cold
shutdown condition and/or to mitigate the consequences of a
design basis accident.
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%'he electrical separation and independence of redundant
(Division 1 and 2) portions of the safety-related auxiliary
power systems conform .to IEEE Standard 308-1974, General
Design Criterion 17 and Regulatory Guide 1.6, Revision 0,
except that these diesel generators have tandem diesel en-
gines. Reliability equivalent to a single diesel engine
generator set is achieved, as shown by prototype testing
(discussed in 8.3.1.1.9) .

Division 1, 2 and 3 4.16 kV Class 1E buses (SN-7, 8, and 4
respectively) are normally supplied from separate 4.16 kV
non-Class 1E buses (SM-1, 3 and 2 respectively) as indicated
in Figures 8-.1-9a through 8.1-9d. Class lE circuit breakers
which automatically open on a loss of offsite power are'ro-
vided on the 4.16 kV tie lines between the Class 1E and
non-Class 1E buses.

As protection against failures of the redundant standby
AC power sources due to a single event, there are no electri-
cal interconnections between the circuits needed to start,
load, and maintain operation of each standby diesel generator.

All principal power circuits have both overload and short cir-
cuit protection provided by protective relays circuit breakers
or by fuses.

Physical separation is provided between the independent
electrical divisions as described in 8.3.1.4.
Design of the onsite power systems is not in strict accordance
with NRC Regulatory Guide 1.75, Revision 0, since the WNP-2 CP
issue date precedes the regulatory guide issue date. However,
WNP-2 design does provide independence 'between equipment andcircuits of redundant Class 1E electrical divisions, and be-
tween Class 1E and non-Class 1E equipment and circuits where
practicable in satisfaction of 10 CFR Part 50 requirements.

Non-Class 1E loads required to operate during a loss of off-
site power are connected to the .Class 1F, power supplies.
These connections do not degrade the Class 1E power supplies,
based on the following:

a. Connection of non-Class 1E loads to Class 1E
power supplies is via Class 1E isolation devices.
These devices are either a circuit breaker shunt
tripped on LOCA or one or two overcurrent devices
in series such as fuses or circuit breakers. The
overcurrent devices trip on overload currents
(except for 4 kV motor
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8.3.1.2.1.2 Reactor Protection System (RPS)
Power system

The RPS Power System .is not an Engineered Safety Feature, com-
ponent, or system. The system itself fails in a failsafe
mode. That is, it de-energizes and thus causes a shutdown
action. In addition, redundant electrical protection devices
are utilized for isolation as indicated in 8.3.1.1.6.
However, design considerations are taken to ensure power
supply availability commensurate with the needs of the equip-
ment serviced by it. Redundancy of equipment ensures a high
degree of availability.
8.3.1.2.1.3 Redun'dant (Division 1 and Division 2) Standby

AC Power Supplies

Upon loss of normal and offsite, sources of power to the 4.16
kV switchgear buses, the 4.16 kV Class 1E portion of the auxi-
liary AC power system is automatically isolated. All 4.0 kV
motor and selected 460 V motor loads are automatically shed
from their respective buses to allow for the sequential
loading of the standby diesel generators. See 8.3.1.1.1.
The diesel generators start automatically and are automati-
cally connected to the Class 1E 4.16 kV buses. Electrical
loads necessary for an emergency reactor shutdown or shutdown
in the event of a LOCA, are automatically and sequentially
reconnected to these safety-related buses. The automatic
diesel starting and loading sequence is designed to provide
power to engineered safety. feature (ESF) components required
in the event of a design basis accident within the time period
specified for their operation in Chapter 15.

The two diesel generators supplying power to Division 1 and
Division 2 ESF components are sized and designed in accordance
with NRC Regulatory Guide 1.9, Revision 0. Their ratings are
based upon continuous load rating greater than the sum of the
loads requiring power at any one time.

The sequencing of large loads at five (or more) second inter-
vals ensures that diesel generator voltage and frequencylimits (80 percent and 95 percent respectively) are main-
tained. Also, engine overspeed settings and other design
parameters remain in accordance with NRC Regulatory Guide 1.9,
Revision 0, as discussed in 8.3.1.1.8.1.
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The Division 1 and 2 portions of the onsite AC power systemalso satisfy Regulatory Guide 1.32, Revision 2, not only intheir adherence to lEEE Standard 308-1974, but also asfollows:

a. Offsite power is available from either,offsite
source within a few seconds if the plant main
generator source is lost.

b. Electrical and physical independence of standby
power sources is in accordance with Regulatory
Guide 1.6 as described in 8.3.1.1.8.1.

c. The selection of the diesel generator capacities
has been made in accordance with Regulatory Guide
1.9 as further described in 8.3.1.1.8.1.

8.3.1.2.1.4 HPCS (Division 3) Standby AC Power Supply

8.3.1.2.1.4.1 Compliance with Criterion GDC 17

f The HPCS AC power supply is Class 1E and is designed with suf-ficient capacity and independence to ensure that core cooling,
containment integrity, and other vital functions are main-
tained in the event of a postulated accident. The design of
the onsite and offsite electrical power systems provides com-
patible independence and redundancy to ensure high avail-ability of power supply to the emergency core cooling system,
even assuming a single failure.
Electrical power from the transmission network to the HPCS bus
SM-4 is provided via the 230 kV startup auxiliary transformer.
A loss of normal voltage at 4.16 kV bus SM-4 results in auto-
matic starting of the HPCS diesel generator, trippiing of the
normal supply breaker and closing of the generator breaker as
described in 8.3.1.1.8.2.7.
8.3.1.2.1.4.2 Compliance 'with Criterion GDC 18

The auxiliary electrical system is designed to permit inspec-tion and testing of all important areas and features, espe-

1

cailly those that have a safety function and whose operationis not normally required. As detailed in Chapter 16, periodic
component tests will be supplemented by extensive functional
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c. The start and load reliability test satisfies the
following requirements: A total of 69 valid
start and loading tests with no failure or 128
valid,start and loading tests with a single
failure is to be performed. Failure of the unit
to succesfully complete this series of tests as
prescribed requires a review of the system design
adequacy, the cause of the failure to be
corrected, and the tests continued until 128
valid tests are achieved without exceeding the
one failure. The start and load test is con-
ducted as follows:
1. Engine cranking is started upon receipt of

the start signal, and the diesel generator
set accelerates to specified frequency and
voltage within the required time interval.

2. immediately following, the diesel generator
set accepts a single step load consisting of
the main HPCS pump motor load (fully loaded)
or larger motor load (fully loaded) and addi-
tional loads (inductive and/or resistive) as
required to total at least 100% of the con-
tinuous rating of the diesel generator unit.

3. At least 90 percent of these tests are per-
formed with the diesel generator set ini-
tially at "warm standby", based on jacket
water and lube oil temperatures at or below
values recommended by the engine manufac-
turer. After load is applied the diesel
generator set continue to operate until
jacket water and lube oil temperatures are
within plus or minus 10'F (5-1/2'C) of the
normal engine operating temperatures for the
corresponding load.

4. The other 10 percent of these tests are per-
formed with the engine initially at normal
operating temperature equilibrium (defined as
jacket water and lube oil temperature within
+10'F (5-1/2'C) of normal operating tem-
peratures as established by the engine manu-
facturer for the corresponding load).
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If the cause for failure to start or accept load in
accordance with the preceding sequence falls under
any of the cateqories listed below, that particular
test is disreqarder3, and the test sequence resumed
wi thout penal ty followinq identification of the cause
for the unsuccessful attempt.

1. Unsuccessful start attempts which can definitely
be attributed„to operator error including setting
of aliqnment control switches, rheostats, poten-
tiometers, or other adjustments that may have
been chanqed inadvertently prior to that par-
ticular start test.

2. A starting and/or loading test performed for
verification of. a schedule maintenance procedure
required during this series of tests. This main-
tenance procedure is rlefined prior to conductinq
the start and load acceptance qualification tests
and then becomes part of the normal maintenance
schedule after installation.

3. Failure of any of the temporary service systems
such as DC power source, output circuit breaker,
load, interconnectinq pipinq and any other tem-
porary setup which is not part of the permanent
installation.

4. Failure to carry load which is definitely attri-
buted to loadinqs in excess of required loarlinq.

8. 3. 1. 2. 1. 4. 5 Conformance With Requlatory Guide 1. 9
(Revision 0)

The HPCS system diesel generating unit conforms to the
requriements of Reaulatory Guide 1.9 (Revision 0), with the
exception of voltaqe and frequency limits, as described below.
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The unit conforms to Position 1 of the guide in that the con-
tinuous rating of the diesel generator is greater than the
maximum coincidental steady-state loads requiring power at any
time (see Table 8.3-3). Intermittent loads such as motor-
operated valves are not considered for long-term loads.

The unit conforms to Position 2;of 'the guide in that the
2000-hour (2850 kW) and 90% of the 30-minute (2727 kW) ratings
both exceed the maximum coincidental load indicated in Table
8.3-3.

The unit conforms to Position 3 of the guide in that the load
requirements will be verified by preoperational tests.
The HPCS diesel gen'erator unit is considered as a justifiable
departure from strict conformance to Position 4 of the guide
regarding voltage and frequency limits during the initial
loading transient. The HPCS system consists of one large pump
and motor combination which represents more than 90% of the
total load; consequently, limiting the momentary voltage drop,
to 25% and the momentary frequency drop to 5% would not signi-
ficantly enhance the reliability of HPCS operation. To meet
these regulatory guide requirements, a diesel generator unit
approximately two to three times as large as that required to
carry the continuous rated load would be necessary. However,
the frequency and voltage overshoot requirements of Regulatory
Guide 1.9 (Revision 0) are met.' prototype testing program
on an installed unit, as described in 8.3.1.2.1.4.4, has
verified the following functions:

a. System fast-start capabilities
b. Load carrying capability
c. Load rejection capability
d. Ability of the system to accept and carry the

required loads

e. The mechanical integrity of the diesel engine
generator unit and all of the major system
auxiliaries

The above engine generator capabilities will be further
verified by preoperational testing in conformance with
Regulatory Guide 1.106, Revision 1, including errata. At
least 5 of the 69 start and loading tests will be made using
the actual generator loads.

The design of the HPCS diesel generator conforms with the
applicable sections of IEEE criteria for Class 1E "Electrical
Systems for Nuclear Power Generation Station," IEEE Standard
308-1971.
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The generator has the capability of providing power to startthe required loads with operationally acceptable voltage and
frequency recovery characteritics. A partial or complete loadrejection will not cause the diesel engine to trip on
overspeed.

The HPCS Power Supply Topical Report (NEDO-10905-3) decribesthe prototype and reliability test requirements.

The calculated HPCS diesel generator transient response isindicated in Figure 8.3-28. NEDO-10905-3 provides an analysis
showing the conservatism of calculated response compared tothat obtained from actual tests.
8.3.1.2.1.4.6 Conformance with Regulatory Guide 1.29

The HPCS power supply system is capable of performing its
function when subjected to the effects of design bases natural
phenomena at its location. In particular, it is designed in
accordance with the Seismic Category I criteria and housed in
a safty class structure.
8.3.1.2.1.4.7 Conformance With Regulatory Guide 1.32

The design of the HPCS diesel generator conforms with the
applicable sections of IEEE criteria for Class 1E, "Electrical
Systems for Nuclear Power Generation Stations," IEEE Standard
308-1971.

8.3.1.2.1.4.8 Conformance With Regulatory Guide 1.47

See 7.1.

8.3.1.2.1.4.9 Conformance With Regulatory Guide 1.62

Manual controls are provided to permit the operator to select
the most suitable distribution path from the power supply to
the load. An automatic start signal will override the test
mode. Provision is made for control of the system from thecontrol room as well as from an external location.
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8.3.1.2.1.4.10 Conformance With IEEE Standard 279-1971

See 7.3.2.1.2 for a discussion of, compliance of the HPCSwith IEEE Standard 279-1971.

8.3.1.2.1.4.11 Conformance With IEEE Standard 308-1971

The HPCS electrical system components supplying power to the
Class 1E electrical equipment are designed to meet their func-tional requirements under the conditions produced by the
design basis .events. Equipment of different divisions is
physically separated to maintain independence and to minimize
the possibility of a common mode failure. HPCS Class 1E
equipment is located in Seismic Category I structures.
Surveillance of the HPCS Class 1E electrical system is in
compliance with the standard.

8.3.1.2.1.4.12 Conformance with IEEE Standard 344-1971

The HPCS power supply unit components are seismicallyqualified to IEEE Standard 344-1971. Refer to 3.10.

8.3.1.2.1.4.13 Conformance to IEEE Standard 387-1972

The HPCS power supply unit is completely independent from
other standby power supply units and meets the applicable
requirements of IEEE Standard 387-1972.

The HPCS diesel generator unit is designed to:
a. Operate in its service environment during andafter any design basis event without support from

the preferred power supply;
b. Start, accelerate, and be loaded with the designload within an acceptable time:

1 . from the normal standby condition,
2. with no cooling available, for a time

equivalent to that required to bring the
cooling equipment into service with
energy from the diesel generator unit, and
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3. on a restart with an initial engine tem-
perature equal to the continuous rating, full
load engine temperature;

c. Carry the design load for 2000 hours;

d. Maintain voltage and frequency within limits thatwill not degrade the performance of any of the
loads composing'he design load below their mini-
mum requirements, including the duration of tran-
sients caused by load application or load
removal;

e. Withstand any anticipa6ed vibr'ation and overspeed
conditions. There is no fly'whe'el coupled with
the HPCS dies'el generator. The generator'nd
exciter are designed to withs,'tand 25% overspeed
without damage;

[ The HPCS diesel generstor h'es continuoue end short te-im
ratings consistent with the requirem'ents of Section* 5.1 of the
standard.

i

Mechanical and electrical system'nter'actions between'he HPCS
diesel generator unit and other-'nits of the standby p'ower
supply, the nuclear plant, the c'onventional plant, and the
Class 1E electricaI systems a''e coor'dinated so that the HPCS
diesel generator units'esign function and capability are
realized for any design basis ev'ent except failure of the HPCS
diesel generator unit.
The qualification requirements of IEE'E S'tandard 323-1971 are
met by test and on operating experienc'e on similar equipmentin similar environment in other plants;
8.3.1.2.2 Tests and Insp'ection

The auxiliary AC power system is designed to permit periodic
testing and inspection of the system as a whole and of theoperability and functional performance of the components in
accordance with General Design Criterion 18. Preoperational
testing, as described in Chapter 14, will be performed toverify that all components, automatic and manual controls, and
sequences of operation of the standby power system function
as required. Preoperational testing of redundant portions of
the onsite electrical power system to verify proper load group
assignments is performed in accordance with NRC Regulatory
Guide 1.41, Revision 0.
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Table 8.3-19 indicates the voltage values expected at the
various levels of the Class 1E portions of the auxiliary AC
distribution system under a degraded (69% of nominal, based
upon 4.16 kV voltage sensors) value of input voltage (2870 V).

It should be noted that critical (Class 1E) plant controls and
vital instrumentation are supplied by redundant (Division 1

and 2) divisions of the 120/240 V AC Class 1E uninterruptible
power supply system. This system supplies loads via inver-
ters, with static transfer to an alternate AC supply in case
of circuit f'aults or loss of inverter voltage. The alternate
supply l'ine voltage is regulated within +10% of normal in
accordance with the NSSS vendor's requirements. A manual
bypass switch is provided for maintenance of the inverter or
static switch.

Table 8.3-17 indicates the various monitors and alarms
(annunciators/computer) provided to monitor system voltages.

8.3.1.3 Physical Identification of Safety-Related (Class 1E)
Equipment

Each safety-related electrical equipment or cable is tagged
with an equipment number In addition, a division iden-
tification marker is provided along with the equipment number
which indicates the assignment to one of seven divisions
(Divisions 1, 2, 3, 4, 5, 6, and 7). This division marker is
inscribed with color coded characters on a color coded
background as shown in Tables 8.3-25 and 8.3-26. Assignment
of equipment to the seven divisions is given in Table 8.3-7.
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All Class 1E cables external to the power generation control
complex (PGCC) prefixed by 1, 2, 3, 4, 5, 6, or 7 are taaqed
every 15 feet anR at their terminations with a unique iden-
tifying cable number except for upgraded cables as noted in
8. 3. 1. 4. 2. 3. Non-Cl ass 1E cables, as well as cables asso-
ciated by proximity to Class 1E cables, are identified with a
un igue cable number at their term inations, pul1po ints,
entrance and exit to raceways, and every 100 feet. Non-Class
1E cables that are powered from Class 1E are identified every
15 feet (except in conduit) except for upgraded cables as
noted in 8.3.1.4.2.3. In addition to thyubgi cable numbers,
color coded division iRentifiers are provided either as part
of the cable marker or as a separate marker. See Table
8. 3-25.

Prior to cable installation, conduit is similarly taqgeR with
a unique conRuit number, in addition to the division marking
characters shown in Table 8. 3-25, at 15 foot intervals, at
discontinuities, at pull boxes, at points of entrance and exit
of rooms, and at oriqin anR destination equipment. Conduits
containinq cables operatinq above 600 volts are also taqqed to
inRicate the operatinq voltaqe.

Trays are taqaed prior to cable installation with unique tray
node identification numbers, and the division markinq charac-
ters indicated in Table 8.3-25, supplementeR hy another
character (8, P, C, S, R) which indicates the voltaqe level
(6.9 kV, 4. 16 kV, Control, Signal, RPS) of the cables con-
tained in the tray. Non-Class 1E tray sections (a tray sec-
tion is defineR by two adjacent nodes) that contain prime
cables (see 8.3.1.4.1.13.c) are identifieR with an additional
prime marker. Trays containinq cables operatinq above 600
volts are tagged to indicate the operatinq voltage level.
Switchqear, transformers, distribution panels, batteries,
chargers, and other electrical eguipment are taqgeR with the
equipment number indicated on the sinqle line diagrams (e.g.,
SN-8-85, MC-8A, etc.) as well as the division marking charac-
ters inRicateR in Table 8. 3-25.

Safety-relateR cables within the power qeneration control
complex (PGCC) and under floor PGCC raceways are taqqed with
iRentification numbers every 10 feet, and Rivision markers
every 5 feet. 'The taqqinq characteristics are shown in Table

I 8. 3-26.

Cable routinq information is provideR in Tables 8. 3-8,
8. 3-20, 8. 3-21, and A. 3-22. This illustrates the computer
proqram used for identification and routing of cables in
trays. Routing information for cables in conQuits is provided
in raceway layout Rrawinqs. Table 8.3-9 inRicates sample
cable routinq schedules. Actual cable tray drawinqs for the
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reactor, control and raRwaste buildinqs are shown in Figures
8. 3-9 through 8. 3-14, inclusive.

A list of Class 1F. 'components and eauipment (see 8.3.1.4.1.1
for definition) is provided to facilitate identification of
safety-related components and their circuits.
Class 18 circui ts and associated circuits within equipment
enclosures are not uniauely identified. Thev are identified
with the same division as the equipment except that all
intruRinq divisional circuits and prime circuits are iden-
tified by an additional striped marker as shown in Tables
8. 3-25 and S. 3-26.
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8.3.1.4 Independence of Redundant Systems

The physical independence of electrical systems complies with
the requirements of IEEE Standard 279-1971, IEEE Standard
308-1974 (IEEE Standard 308-1971 for the HPCS system), General
Design Critria 3 and 17, and Regulatory Guide 1.6, Revision D.
See Table 7.1-3 for a matrix of the applicability of codes and
standards to the various safety-related systems. The physical
separation of mechanical equipment including piping and
instrumentation tubinq is not included in this section.
However, sufficient separation between redundant plant protec-
tion system equipment is provided such that the capability of
the protection systems to mitigate the consequences of any
design basis accident and bring the reactor to a cold shutdown
condition is assured. See 3.1.

8.3.1.4.1 Definitions
8.3.1.4.1.1 Class 1E

Class 1E is defined as the safety classification of the
electrical equipment and systems that are essential to
emergency reactor shutdown, containment isolation, reactor
core cooling, and containment and reactor heat removal, or are
otherwise essential in preventing significant release of
radioactive material to the environment.

8.3.1.4.1.2 Safety-Related Electrical and Instrumentation
Systems and Equipment

These items are those electrical and instrumentation systems
and equipment which are relied upon to prevent or mitigate the
consequences of accidents and malfunctions originating within
the reactor coolant pressure boundary. Safety systems from an
electrical aspect consist of those electrical and instrumen-
tation circuits and components designated as Class 1E that are
necesary for the systems listed in Table 7.1-1 to perform
their safety function, and include the reactor protection
system, the nuclear steam supply shutoff system, and the
engineered safeguards systems. The Class 1E cables within the
NSSS power generation control complex (PGCC) are defined by
codes as listed on Table 8.3-21 and Figure 8.3-30.

8.3.1.4.1.3 Reactor Protection System (RPS)

The reactor protection system is the overall complex of
instrument channels, trip system and trip actuators, and
wiring which generates a reactor trip (scram) signal to ini-
tiate a reactor trio when a monitored parameter (or group of
parameters) exceeds a setpoint value indicating the approach
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a. Where j.nstal lecl in cable trays, raceways, and
PGCC floor ducts (see definition (a),
8. 3. 1. 4. 1. 1 3) .

1. They are uniquely identified as associated or
as Class 1F. circuits and remain with, or are
physically separated the same as, those Class
1E c ircui ts with which they are associated .

2. They are identifieR in accordance with item 1

above from the Class 1F, equipment uo to and
includinq an isolation device. Bevond the
isolation device, such a circuit is not con-
siclered an associateR circuit and does not
conform to item 1 above, provided it does not
amain become associated with a Class 1H
system.

3. They are analyzeR or tested to demonstrate
that Class 1H circuits are not ReqraRed below
an acceptable level.

h. Where installeR in cabinets and equipment, exter-
nal to trays, raceways, and PGCC floor Ructs,
(item (a) above), see definitions h and c,
8. 3. 1. 4. 1. 13.

1. AssociateR Circuit Definition b — Circuits
which become associated due to sharinq of
enclosures with Class 1E circuits are not
separated; they are analyzeR to show that the
Class 1H circuits are not deqrac1ed below an
acceptable level.

2. AssociateR Circuit Definition c (prime
circuits) — Non-Class 1F. circuits which
receive power from Class 1F. power sources
comply with the same separation requirements
placeR on Class 1F. circuits. For example, a
Division A non-Class 1F. circuit whose ~wer
source is a Division 1 bus, is separateR from
a Division 2 Class 1F. circuit or a Division 8
non-Class 1H circuit whose power source is a
Division 2 bus.

8. 3. 1. 4. 2. 1. 3. 3 Non-Class 1F, Cables/Circui ts
Non-Class 1H cables are assiqneR numbers prefixeR by "A"
or "8" and are routeR in non-Class 1E raceways. They are
procured to the same requirements as Class 1H cables, except
for a few vendor supplied cables Resiqnated in the
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computerized cable schedule as type Z. These non-Class 1E
cables are taqged in accordance with Tables 8.3-25 and 8.3-26.

The isolation of non-Class 1E circuits from Class 1E circuits
or associated circuits is achieved by complying with at least
one of the followinq requirements.

a. Non-Class 1E circuits are physically separated
from Class 1E circuits and associated circuits by'he minimum separation requirements specified for
redundant Class 1E divisions or they become asso-,
ciated circuits.

b. Non-Class 1H circuits are electrically isolated
from Class 1E circuits and associated circuits by
the use of isol ation devices, shield ing and
wiring techniques, physical separation, or an
appropriate combination, or they become asso-
ciated circuits.

c. The effects of lesser separation or the absence
of isolation between the non-Class 1E circuits
and the Class 1F. circuits or associated circuits
are analyzed to demonstrate that Class 1E cir-
cuits are not deqraded below an acceptable level
or they become associated circuits.

d. Non-Class 1E low energy (instrumentation and
control circuits) are not required to be physi-
callv separated or isolated from associated cir-
cuits provided: (1) the non-Class 1E circuits
are not routed with associated cables of a redun-
dant division; or (2) they are analyzed to
demonstrate that Class 1E circuits are not
Regraded below an acceptable level. As part of
the analysis, consideration is given to potential
energy and identification of the circuits
involved.

Since power cables ( see 8. 3. 1. 4. 2. 1. 1. 1) are not considered to
be low energy circuits, the analysis applied to non-Class
1E-to-Class 1E/associated separation described above does not
apply. Non-Class 1E power cables routed in open raceways
( trays) are separated from all Class 1E/associated cables (see
8.3.1.4.1.13) with the same requirements specified for separa-
tion of redundant Class 1F. cables. For other than open
raceways, additional information is provided in 8.3.1.4.4.
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8. 3. 1. 4. 2. 1. 4 Cable Segregation by Routing

The physical separaton distances required between raceways
external to the PGCC are identified in 8.3.1.4.3.8. The phy-
sical arrangement of the PGCC raceways are described in
8.3.1.4.3.6.3. Outside the PGCC thirty-four independent
raceway systems are provided for cabling. These include dedi-
cated raceways assigned to each of the Class 1F. divisions.
The raceways for Divisions 1, 2, and 3 utilize open-type
ladder trays for power and control. Trays for instrumentation
raceways for Divisions 4, 5, 6, and 7 are totally enclosed.
Raceways exist for non-Class 1H cabling crossovers between
Division A and Division 1 raceways and similarly between
Division 8=and Division 2 raceways. For cables external to
the PGCC, cable numbers listed in the computerized cable
schedule are assigned a compatibility that corresponds to a
raceway. The compatibility number is identical to the cable
number prefix and the divisional assignment of the raceway
except for the Eollnwing: Division A prefixed cables are
assigned a compatibility of 1 i E routing in Division 1

raceways is required and Division 8 prefixed cables are
assigned a compatibility of 2 if routing in Division 2
raceways is requireR (see Table 8. 3-8): within the PGCC iso-
lated floor ducts for Divisions 1, 2, 3, and nondivisional are
provided for cable routing in accordance with Tables 8.3-20,
8.3-21 and 8.3-22. The routing of cables in raceways is in
accordance with the following:

a. Cable splices are not normally designed into the
cable system (except for cables entering contain-
ment at electrical penetrations) . If required
they are not permitted in cable trays, but are
made in conduit fittings or metallic electrical
boxes.

b. All cabling for use in Class 1E systems, and for
associated circuits, is designed to resist com-
bustion as described in 8.3.3. Cable flame re-
tardance characteristics and routing arrangement
eliminate (insofar as practical) the potential
for fire damage to cables and the spread of Eire
between redundant divisions.

c. Power cable ampacities are based on NENA
ÃC51-1972 using a tray fillof 2 inches out of a
3-inch usable depth and correcteR for ambient
temperature. A further group derating factor is
applied to account for unforseen as-built con-
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ditions. The above tray fillof 2 inches is
approximately 50% of the usable tray cross-
sectional area.

d. In general, hazardous areas are avoided to limit
circuit failures to failures or faults internal
to the electric equipment or cables. Where
hazardous areas cannot be" avoided an analysis is
provided. See 8.3.1.4.2.2.

e. In the cable spreading and main control room
areas, 120 V AC (or below) and 125 V DC (or
below) branch circuits from distribution panels
to the control boards and terminal cabinets are
routed in conduit (see Table 8.3-24). The only
power cables in these areas are the 460 V AC
feeders to the control room emergency lighting
panel step-down transformers; these cables are
routed in conduit.

f. 'Che underground cables for Class 1E systems
complies with NRC General Design Criteria 1, 2,
3, 4, and 17, as well as IREE Standard 308-1974
and the following:
1. Underground cables between manholes are run

in concrete encased plastic ducts which serve
non-Class 1E systems, and in reinforced
concrete encased steel ducts to Class 1E
systems.

2. The minimum horizontal separation at the
peripheries of redundant underground ducts is
18 inches. There is no underground cross-
overs of these duct banks.

3. Underground ducts for Class 1E cables are
Quality Class 1 and Seismic Class 1. Cables
are fire retardant type, and where splices
are necessary in manholes because of the
length of pull, waterproofing is utilized.

In limited access areas such as the switchyard, a single con-
duit may contain non-Class 1E cables of both non-Class 1E
divisions provided they are not both prime circuits. Where
access to a local device is via a single conduit, the conduit
is considered as an extension of the device enclosure, and
cable separation by service is not maintained.

8. 3-57c



~ WNP-2 AMENDMENT NO. 27
November 1982

8.3.1.4.2.2 Physical Separation Criteria
Physical separation as a protection against single failures of
redundant Class 1E power control and instrumentation systems
(Divisions 1 to 7) is provided. Where the use of separate
safety class structures is not feasible, spatial separation is
the preferred method of achievinq separation. Methods of

'aintaininq physical separation are as follows:
In general, non-safety equipment, components, or
pipinq are not installed above safety equipment.
Where installation above safety equipment cannot
be avoided, the supports are installed to Seismic
Class 1 requirements or analysis is made to
demonstrate that failure will not impair the
overall function of the safety system.

b. Where Class 1E equipment or cabling is located or
routed in areas where there is a potential for
internally generated missiles, pipe whip, or
flood, a protective barrier is provided or an
analysis is performed to assure that a loss of
plant capabi1ity to mitigate the consequences nf
an accident or to bring it to a safe shutRown
condition cannot occur.

c. Fire barriers are provided between redundant
electrical equipment incluRing raceways whenever
the physical separation distances in 8. 3. 1. 4 are
not met. Raceways penetrating fire-rated walls,
floors or ceilings, or pressure boundries are
sealed with a fire-rated fire stop.

R. Refer to Appendix F for compliance with 10CFRSO
Appendix R.

8.3.1.4.2.3 Administrative Controls for Ensurinq
Separation Criteria

The quality assurance proceRures described in IHEE Standard
336-1971 are employed during the desiqn and installation of
the cable system to ensure compliance with the desiqn cri-
teria. Design drawings and cable lists are prepared,
revieweR, and approved for construction and updated in the
fie1R. Hach cable and raceway is identified in the computer
program, and the iRenti fication includes the applicable
separation classification., Cable routing programs ensure that
cables of particular separation groups are routeR throuqh the
appropriate raceways. Cables are installed in accordance with
written procedures which specify quality requirements, inspec-
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tion, and documentation requirements for all cable pulls.
Upon completion of Class 1E cable pulling, an electrical
quality control inspector initials the cable pull slip and
verifies that the cables have been installed in accordance
with the design documents.

In some cases it has been necessary to upgrade certain cables
from a non-Class 1E status to either a Class 1E or prime cable
status. Post installation procedures exist to upgrade such
cables. These cables are evaluated on an individual basis and
allowed to deviate from the normal installation procedures.

The following briefly describes the upgrading procedure for
various categories of cables:

a. Non-Class 1E cables.upgraded to Class IE

1. Cable indentification tags are revised at all
terminations, pullpoints, entrance, and exits to
raceways.

2. Cable installation records are reviewed to pro-
vide assurance that these cables are routed in
Class 1E raceways and installed to Class 1E
requirements. Otherwise, megger and continuity
tests are performed, termination and routing is
reinspected to Class 1E requirements, and docu-
mentation is prepared verifying the upgrade.

b. Non-Class 1E cables upgraded to prime cables

1. Same upgrade as 1. a above.

2. Routing and termination is reinspected to Class
1E requirements and documentation is prepared
verifying the upgrade.

8.3.1.4.2.4 System Separation Criteria
8.3.1.4.2.4.1 Fail-Safe Cabling

Fail-safe (deenergized to operate) wiring outside of the main
protection system cabinets is run in rigid or flexible con-
duits and/or totally enclosd trays used for no other wiring
and are conspicuously identified at all junction or pull
boxes. IRM, LPRM input, and RPS scram group output cables are
combined in the same wireway provided that the four divisional
separation (Divisions 4, 5, 6, and 7) are maintained (see
Table 8.3-22).
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8. 3. 1. 4. 2. 4. 2 Scram Solenoid Cabling

Wires from both RPS trip system trip actuators to a single
qroup of scram solenoids are run in a single conduit; however,
a sinqle conduit does not contain 'wires to more than one group
of scram solenoids. Wiring for two solenoids on the same
control .rod is run in the same conduit (see Fiqure 8.3-41).
8. 3. 1. 4. 2. 4. 3 NMS and Inboard Isolation Valve Cabling

Cables through the primary containment penetrations are so
g ouped that failure of all cabling in a sinqle penetration
cannot prevent a scram. (This applies specifically to the
neutron monitoring cables and the main steam isolation valves
position switches cables, see Fiqures 8. 3-41 and 8.3-42. )

8. 3.1. 4. 2. 4. 4 RPS Power Supplies

Power suppl ies to systems which de-energ ize to operate require
only that separation which 'is deemed prudent to ensure
reliable operation. Therefore, the protection system motor
generator sets are not required to comply with Class 1H
separation requirements.

8. 3. 1. 4. 2. 4. 5 Four Division Separation

Wiring for the four RPS scram group outputs and the NMS LPRM
inputs is routed as four separate divisions (see Tables
8. 3-20, 8. 3-21, and 8. 3-22 and Fiqures 8. 3-41 and 8. 3-42) .

8. 3. 1. 4. 2. 5 Equipment an 3 Circuits Requiring Separation

Equipment and circuits are identified on documents and
drawinqs in a distinctive manner.

8. 3.1.4. 2. 6 Compliance to Requlatory Guide 1.75, Revision 1

This regulatory guide is not applicable to WNP-2 since the
WNP-2 construction permit date precedes the requlatory quide
issue date. However, the actual plant desiqn does provide a
technically acceptable alternative to the requirements of the
quiRe. 'independence between equipment and circuits of redun-
dant Class 1E electrical divisions is provided to satisfy
10CFR50 requirements.
Deviations to the guide are listed below:

a. Paragraph c.1 of. Regulatory Guide 1.75 Revision 1,
excludes the use of fault current actuated circuit
interruptinq devices as an isolation device.
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lfNP-2 uses overcurrent actuated circuit breakers
and fuses. Justification for this deviation is
provided in 8.3.1.4.1.12 and 8.3.2.2.1.1.

b. Paragraph 4.5 of IEEE 384, as endorsed by Regula-
tory Guide 1.75, Revision 1, Paragraph C.4, states
that associated circuits should meet all the
same requirements as those placed upon Class 1E
circuits. Some NNP-2 cables, which are associ-
ated by the IEEE 384 definition, may be partially
routed in non-Class 1E raceways as well as Class
1E raceways. These cables, when routed in the
non-Class lE trays, are not considered associated
based on analysis. They meet all the pull/
termination documentation requirements placed
upon Class 1E cables when they are bulk pulled
with Class lE cables. When they are not bulk
pulled, they are installed to the same installa-
tion parameters as Class lE by procedure, except
that verification documentation for sidewall
pressure, pulling tension, and minimum bend
radius may not be available.

c. Paragraphs.4.6.1 and 4.6.2 of IEEE 384 as endorsed
by Regulatory Guide 1.75, Revision 1, require
that non-Class 1E circuits be separated from
Class lE associated circuits by the same minimum
separation required between redundant Class lE
circuits, unless the non-Class lE circuits are
classified as associated. As discussed in (b)
above, some circuits that would be classified as
"associated" by the IEEE 384 definition are
partially routed in non-Class lE raceways and,
therefore, are not separated from non-Class lE
circuits. Class lE physical separation is not
necessarily maintained between the non-Class lE
and Class lE raceways, except as noted in
8.3.1.4.2.1.3.3.d.
Inside enclosures, non-Class lE circuits are not
separated from Class lE circuits and thus would
be termed "associated" by Regulatory Guide 1.75.
These circuits are Category 1C and treated as
non-Class lE, except, for prime circuits which
do meet Class lE separation requirements.
Justification for this deviation is described
in 8.3.1.4.4.1.3.
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d. Paragraphs 5.1.3 and 5.1.4 of IEEE 384 as
endorsed by Regulatory Guide 1.75, Revision 1,
required a minimum separation of 1-inch between
enclosed raceways of redundant divisions. This
requirement is not met in WNP-2 though the
raceways are not physically touching.
Justification for this deviation is based on Wyle
Lab tests No. 56719 and No. 56669 for the
Susquehanna Steam Electric Station. These tests
demonstrate that rigid steel conduits and some
specific heat-resistant sleeving materials
qualify as barriers against potential damage due
to an electrical fault in one of the circuits
requiring separation.

e. Paragraph 5.6.3 of IEEF. 384 as endorsed by
Regulatory Guide 1.75, Revision 1, requires iden-
tification of internal wiring to distinguish
between redundant Class 1E wiring and between
Class 1E and non-Class 1E wiring . At WNP-2 the
panel or enclosure is assigned to a given Class
1E division if the majority of the contained
wiring belongs to this division. Circuits asso-
ciated to. this division and non-Class 1E wiring
in the panel are not identified. However, if
Class 1E wiring for a redundant division or
wiring associated by connection to the redundant
division are also present in the same panel, then
these wires are identified by color coded tags as
shown in Tables 8.3-25 and 8.3-26.
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8. 3. 1. 4. 3 Physical And Spatial Separation Details

Each Class 18 component is assigned to one of seven Class 1E
divisions. Class 1E components of one division are separated
from Class 1F. components of the other divisions except as
noted in Table 8.3-21 for the NSSS PGCC. Class 1E components
are physically separated and protected from non-Class 1E high-
energy components such that loss of Class 1E redundancy cannot
result from a design basis event.

Structures are designed to provide protection from the effects
of wind loadings, tornadoes, external missiles, flooding, and
earthquakes. All Class 1H equipment, components, and
raceways, and their supports, are designed to Seismic CategoryI requirements (refer to 3. 10 for discussion of seismic
capability).
8. 3. 1. 4. 3. 1 Standby Generating Units and Auxiliaries
The standby diesel generator sets are located in separate
equipment rooms in the diesel generator building .
Auxiliaries and local controls for each diesel generator set,
separated the same as the units themselves, are also located
in this building. Each unit is provide6 with an independent
air supply.

8. 3. 1. 4. 3. 2 DC Power Systems

The Class 1E DC power systems include batteries, chargers, and
associated eauipment. Equipment for redundant systems is
located in separate rooms. For further description see 8. 3. 2.

8. 3. 1. 4. 3. 3 Swi tchq ear

Separate electrical eguipment rooms are provided in the
radwaste/control building for redundant 4.16 kV and 480 V
Class 1E Divisions 1 and 2 switchgear as shown on Figure 8.1-7.
The Division 3 4.16 kV Class 1H switchgear and 480 V Class
1H MCC are located in the diesel generator building.
8. 3. 1. 4. 3. 4 Motor Control Centers and Distribution Panels

Motor control centers, distribution panels, and miscellaneous
electrical equipment of redundant divisions are either spa-tially separated or are located in separate rooms of safety
class structures.
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8. 3. 1. 4. 3. 6. 3 PGCC Cable Assembly and Routing

The cable assembly within the power generation control complex
is Resigned around the followinq variables: engineered system
designation, circuit signal classification, PGCC separation
classi fication baseR on power supply, and finally, the
origination/destination which provides the routing and length
(see Table 8. 3-21) . Each PGCC cable is precut, assembled
(with lugs and connectors at either end as required), and
installed 'in the panel/floor module shippinq section. Soecial
cable and routinq requirements are shown on Table 8.3-22. The
cable jacket and conductor insulation for the cables within
the PGCC is either Raychem Flamtrol, General Electric
Vulkene/Geoprene, or Tefzel. The fixe suppression system has
been provided to limit any off-qasinq/smoke that could result
from a cable fire.
Cable routinq consists of two categories: field interface
terminations (fits) and system interface terminations (sits) .
Fits cables are routeR between termination cabinets and PGCC
control panels, while sits cables are routeR between PGCC
control panels and do not intex face with BOP field cable (see
Figure 8. 3-30) .

8. 3. 1. 4. 3. 7 Separation Wi thin Panels

Separation of wiring in panels and instrument racks for redun-
dant divisions of Class 1H circuits is accomplisheR by
mounting redundant equipment on physically separated panels or
control boards wherever practicable. Where locating control
devices on separate panels is considered prohibitive for
manual operation of equipment for optimum equipment
arrangement, and where no sinqle credible event in a single
panel could disable two sets of redundant control circuits,
both devices are located in the same panel. Where control
devices of redundant systems are mounted in the same panel,
physical separation (six inches), harriers, or isolation devi-
ces are provideR . Wherever wirinq of two reR und ant div isions
exists in a single panel section, separated or isolated tex-
minal boards and wix inq preclude the possibility of fire pro-
pagation from one division of wiring to another.. This
separation is adequate since the material »sed in the
construction of panel board, devices, and wiring are of. a fire
retardant nature.
Xn a few instances it is necessary for a single device such as
a relay to be connected to wiring from redunRant safety divi-
sions. Xn such cases the intrudinq division wirinq is routed
immediately away from the device to attain the required 6-inch
separation or to the extent where a barrier can be installed.
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8.3.1.4.3.8 Spatial Separation Details for Raceways

The minimum separation distances for trays and conduits in
general and specific areas are described in this section.
8.3.1.4.3.8.1 General Plant Areas

Raceways of redundant divisions are separated by physical
distance. Figures 8.3-29a through 8.3-29d indicate the mini-
mum separation distances for parallel runs of trays and con-
duits of redundant divisions. In general areas the minimum
separation distance between open cable trays of redundant
divisions or between an open tray of one division and a con-
duit or enclosed raceway of a redundant division routed above
the tray is three feet free air space (horizontally) and five
feet free air space (vertically). However, if no automatic
area fire detection and extinguishing system exists, and the
lower tray is the highest tray in a tier of three or more, the
minimum vertical free air space for separation is eight feet.
The minimum separation distance between an open cable tray of
one division and a conduit of a redundant division where the
conduit is routed below the open tray is one inch. Where
equipment arrangement precludes maintaining the minimum
separation distance, covers or barriers are provided between
trays of redundant divisions. Circuits of redundant divisions
can also be run in solid enclosed raceways, such as totally
enclosed trays or rigid steel conduit, where the minimum
established distance for open trays is not, maintained.

In cases of crossover of one open tray over another of a
redundant division where the minimum vertical separation cri-
teria established in the above is not maintained, barriers
consisting of solid steel covers on bottom trays and solid
bottom in top trays are provided. These covers extend to each
side of both tray edges by a minimum distance equal to three
times the width of the widest tray involved in either
division.. The length of the protective covers is taken along
the tray centerline. See Figure 8.3-29d. At. crossovers, a
minimum vertical separation of one inch is provided between
the top of the bottom tray and the bottom of the top tray.
In the case of an enclosed raceway routed below an open tray
of a redundant division, the minimum separation distance is
one inch and a solid bottom or barrier extending 12 inches
beyond the sides of the enclosed raceway is provided for the
open tray. If the enclosed raceway is above the open tray,
a one-inch vertical separation and a tray cover or barrier
extending 12 inches beyond the sides of the enclosed raceway
is required. See Figures 8.3-29a and 8.3-29d.
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c. Some sensing equipment for the reactor protection
system and the nuclear steam supply shutoff
system are located in the turbine building which
is a non-Category I structure. The sensors,
cables, and raceways are Class 1E. Failure of
the sensors due to seismic effects on the
non-Category I structure in which the sensors are
mounted does not prevent the system from per-
forming its intended function. This is
accomplished by the use of backup sensing devices
which are mounted in Category I structures.

8.3.1.4.4 Associated Circuit Analysis

Non-Class 1E control and instrumentation cables as depicted in
Table 8.3-27 illustrate the various circuit configurations
that result in associated circuits within the designed cable
and raceway systems (see Table 8.3-20). These non-Class 1E
cables which become associated by connection or proximity to a
Class 1E circuit are representative of the three part defini-
tion of associated circuits in 8.3.1.4.1.13. Associated
cables as depicted in Tables 8.3-20 and 8.3-27 are routed in
compatible divisional trays. These cables are uniquely iden-
tified and remain with or are physically separated the same as
those Class 1E circuits with which they are associated except
at cable end points inside enclosures.

8.3.1.4.4.1 Categories of Associated Circuits Treated as
Non-Class 1E

The following categories of circuits are treated as non-Class
1E circuits. Justification is provided in 8.3.1.4.4.1.1 to
8.3.1.4.4.1.8.
Category 1A: Non-Class 1E instrumentation and control

cables/wires that are not supplied Class 1E power
and are routed in non-Class 1E raceways but have
a continuing section in Class 1E raceways or
enclosures. See Figure 8.3-43a.

Category 1B: Von-Class 1E instrumentation and control
cables/wires that are supplied Class 1E power and
are routed in non-Class 1E raceways but have a
continuing section in Class 1E raceways or
enclosures. See Figure 8.3-43a.

Category 1C: Non-Class 1E instrumentation and control
cables/wires that are not supplied Class 1E power
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but are associated by proximity inside an enclo-
sure. See Fiqure 8. 3-43a.

Category 2A: Non-Class 1E power cables/wires that are not
supplied Class 1E power and are routed in
non-Class 1H raceways, but have a continuing sec-
tion in Class 1E raceways or enclosures. See
Figure 8. 3-43b.

Cateqory 28: Non-Class 1E power cables/wires that are con-
'ected to Class 1H power and are routed in

non-Class 1H raceways, but have a continuing sec-
tion in Class 1E raceways or enclosures. See
Figure 8. 3-43b.

Cateqory 3A: Non-Class 1E instrumentation circuits that are
connected to Class 1E circuits and utilize
current limiting isolation devices. See Figure
8.3-43c.

Category 3B: h>n-Class 1E power cables/wires that are connectd
to Class 1H power through a series of two Class
1H circuit breakers or fuses.

Category 3C: Non-Class 1E power cables/wires that are supplied
Class 1H power through an inverter.

8.3.1.4.4.1.1 Analysis for Cateqory 1A Circuits

The postulated events for this category of non-Class 1E
instrumentation and control cables (non-Class 1E powered but a
continuinq section associated by proximity with Class 1E
cables/wires) are mechanical, structural, or electrical
failures in the non-Class 1H raceway or equipment. These
failures eventually manifest as overcurrents in the non-Class
1H cable and the continuing associated section of the cable.
The design features that minimize the effects of this hazard
on the Class 1E circuits are the following:

a. The cables in instrumentation and control
raceways are low enerqy circuits.

b. The cable insulation and jacketing are fire
retardant per XEHE Standard 383-1974 (see
8. 3. 3) . Cable types are selected and routed
accord ing to their vol tage level and application
per Table 8.3-20.
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8.3.1.4.4.1.4 Analysis for Category 2A Non-Class 1E Circuits

This category of non-Class 1E cables consists of power cables
that are not supplied Class 1E power and are routed in
non-Class 1E raceways but have a continuing section in Class
1E raceways or enclosures.. The analysis for this category is
identical to Category 1A except that these circuits are not
low energy circuits. Refer to 8.3.1.4.4.1.1. The justifica-
tions for these circuits are as follows:

a. Justification b, c, d, e, f, and g as listed
under Category 1A

b. The 480 V system is high resistance grounded to
limit ground fault currents to 10 amperes maximum
(see 8.3.1.1.10) .

c. The 6.9 kV and 4.16 kV systems are high
resistance grounded to limit ground fault
currents to 12.5 amperes maximum.

d. The.-cable loading in power trays is limited to 2"fill and cable ampacities are taken from
NEMAWC51-1972. Ambient temperature correction is
made for temperatures above 40'C. In addition, a
group derating factor is applied to further
guarantee that cable overheating will not occur.

e. Non-Class 1E 480 V combination motor starters in
motor control centers are provided current
limiting fuses and thermal overload relays which
are designed to operate at 1.25 times full load
current.

8.3.1.4.4.1.5 Analysis for Category 2B Non-Class 1E Circuits
These circuits are non-Class 1E cables that are Class 1E
powered and routed in non-Class 1E raceways. A continuing
portion of these cables are routed in Class 1E raceways or
enclosures. Justification for these circuits are as follows:

a. All the justifications listed under Category 2A.

b. Those justifications listed under Category 18-b,
c, and d.
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8.3.1.4.4.1.6 Analysis for Cateqory 3A Non-Class 1E Circuits
The cables in this category consist of data logging type
instrumentation circuits such as inputs to the analog process
computer. These circuits are low energy circuits and are con-
nected to Class 1H signal circuits through Class 1H current
limiting resistance units such that a fault in the non-Class
1H circuit does not affect operation of the Class 1H circuit.
8. 3. 1. 4. 4. 1. 7 Analysis for Category 39 Non-Class 1H Circuits
The non-Class 1H cables in this category are connected to
Class 1H power and supply important to non-Class 1H loads
(such as emergency lighting) and are not identified or
separa ed as prime circuits. The. justi fication for this
category is similar to Category 28. Additional protection is
provided by isolating the circuit through two Class E over-
current devices in series. See 8.3.1.2.1.1
8. 3.1. 4. 4.1. 8 Analysis for Category 3C Non-Class 1H Circuits

The non-Class 1E cables in this category connect to non-Class
1E loads and are powered -by inverters (1N-1 and 18-2) which
are fed from Class 1R batteries. The cables of this category
are not designated as prime circuits and are not separated as
associated circuits. Protection of the Class 1E power supply
feeding the inverter is provided by Class 1H overcurrent devi-
ces (see 8.3.1.2.1;1 and 8.3.2.2.1.1) and the current
limiting characteristic of. the inverter.
8. 3. 1. 4. 4. 2 Categories of Associated Circuits Treated as

Class 1E

The following categories of associated circuits exist and are
illustrated in Figures 8. 3-43D and 8. 3-43E.

Category 4A: Associated instrumentation and control circuits
that are connected to non-Class 1E power and
routed in Class 1H raceways and/or enclosures and
may have a continuinq section in a non-Class 1F.

raceway (Category 1A).

Cateqory 4B: Associated power circuits that are connected to
non-Class 1E power and routed in Class 1F.

raceways and/or enclosures and may have a con-
tinuinq section in a non-Class 1F, raceway
(Cateqory 2A.).

Category 4C: Associated instrumentation and control circuits
that are supplied Class 1H power are routed in
Class 1E raceways, are not isolated on accident
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siqnal, and may have a continuing section in a
non-Class 1E raceway ( Category 1B) .

Category 4D: Associated power circuits that are connected to
Class 1E power, are routed in Class 1E raceways,
are not isolated on accident signal and may have
a continuinq section in a non-Class 1H raceway
(Cateqory 2B) .

The design features of all associated circuits axe in accor-
dance wi th 8. 3. 1. 4. 2. 1. 3. 2. The non-associated circuit por-
tions of the cable routes are analyzed in 8.3.1.4.4.1.

8.3.1.4.4.3 Specific Deviations to Separation Criteria
8. 3. 1. 4. 4. 3. 1 RPS Power Supply

The reactor protection system power supply system consists of
'two non-Class 1E buses designated RPS-BtJSA and RPS-BUSS which
provide the failsafe power supply to the reactor trip logic
circuits and to the neutron monitorinq circuits ( see
8.3.1.1.6). The non-Class 1E neutral of the RPS power supply
bridges the various essential circuits; however, the postu-
lated failure modes result in loss of power to various por-
tions of the circui t. Since the systems are provided with
failsafe logic circuits, power loss will not prevent them from
performing their safety function. Fire barriers have been
provided between redundant divisions. In areas where four-
channel separation is required, the four-channel separation is
maintained up to the relay. The relays in these instances do
not have coil to contact separation. The assiqnment of
RPS-bus power supply to the various RPS trip logic circuits
and isolation valves circuits is consistent with the sinqle
failure criteria. The reactor protection system scram sole-
noid cabling at the scram solenoid units utilizes flexible
conduit because of space limitations. The raceways entering
these units do not meet WNP-2 cable separation criteria;
however, it is in accordance with the desiqn requirements
shown on Fiqure 8.3-41.
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DIVISION I DIESEL GENERATOR LOADING SE EICE
AUTOMATIC AND MANUAL LOADING OF EIIGINERED SAFETY SYSTEMS BUS

SHUTDOWN WITH LOSS OF OFFSITE POWER LOCA WITH LOSS OF OFFSITE POWER

co
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I

Ul

Itea Descrl tlon No. On Bus
Set
Set
Set

I

I
I

I
I
I
I
I
2

I
2

I
I
I
2
2
I
I

Set
I
I

Set
Set
Set

(7)"Set
Set

I) Noto~perated Valves (5)
2) Energency Lighting and Power (7)
3) Diesel Auxiliaries and HVAC

4) (PCS Mater Leg Puap

5) Standby Liquid Control Punp
6) RCIC Water Leg Puup

7) Fuel Pool Recirculation Punp
8) Plant Service Mater Puop A (7)
9) (PCS Puap

10) RHR Puep A

I I) Standby Service Mater Punp
12) Cooling Tower Makeup Mater Punp (7)
IS> Control Rod Drive Punp (7)
14> Reactor Closed Cooling Poop (7)
15) Load Center Transfonser Losses

TR 7-71 6 7 73

16) 250 V Battery Charger
17) 125 V Battery Charger
18) Unlnterruptlb le Power Supply (7)
19) Standby Gas Treatuent Fans and

and Heater Calls
20) RPS HG Set (7)
21) Hydrogen Reccnb incr
22) Drywel I Cooling and Fans
23) Control Air Coepressor (7)
24) Containnent Instrunent Air Conpressor
26) Reactor Bldg. Elec, Equip. HVAC

27) Control Bldg. Elec. Equip. HVAC

28) Radwaste Bldg. Elec. Equip. HVAC (7)
29) Makeup 'Mater Puuphouse Elec. Equip. HVAC

30) Standby Service Water Puephouse Elec.
Equlpnent HVAC

Time to
Star t (I )

200cf
124kM

200kM

15/12kM

40/33kM
15/12kM

50/40kW

1500/1197>M
1500/I I97)M

800/642)M
1750/1377M(
1600/1270M(

250/205kM

200/160M(
45kM

Set
Set
Set

I

0 Sec

0 Sec
0 Sec (3)
0 Sec (3>

0 Sec (3)
10 Hrs (4)
10 Sec

10 Nln (4)
20 Sec
Note 6 (4)

(4)
0 Sec
0 Sec

16 5kM

43kM

30kM

50/4 ON<

45kM

25/20M<

25/57>M
182 kM

100/821M

15/12kM
368N
283 kM

150kM

90kM

38kW

0 Sec
0 Sec
0 Sec

10 Nln (4)

0 Sec

Set
I

I

Set
Set

0 Sec
I Hr (4)
0 Sec (3)
0 Sec (3)
5 Sec (3)

Set Note 6 (4)
Set 0 Sec

Total Autoeatlcal

Total hp/kM No. Req'd
Connected To Bus Part Of Set

Tine to
~Sto

(2)
(4)
(3)
(3)

(3)
(4)
(4)

(4)
(4)
(4)
(4)
(4)

Cont,

(4)
(4)
(4)
(4)

(4)

(4)
(4)
(4)
(4)
(4)

(4)
(4)

ly Appl I ed

124

124

12

12

(40)
1197

(642)
1377

(635)
(205)

160

33

135

43
30

<20)

20

i82
(82)

12

15

71

(90)
10

3557kW

No. Req'd
Pert Of Set

Set
Set
Set

I

Tine to
Start (I)

0 Sec

0 Sec

0 Sec (3)
0 Sec (3)

Tine to
~Sto

(2)
(4)
(3)
(3)

124

94

12

I 0 Sec (3) (3> 12

0 Sec

5 Sec

20 Sec

(4)
(4)
(4)

1197

642
1377

0 Sec Cont

I

I

I

2

I
I

0 Sec

0 Sec
0 Sec

30 Sec
20 Sec

(4)
60 Nin (4)

(4)
(4)
(4)
<4>

(3)
(4)
(4)

135

43
30
20
45

(20)
(44)

Set
Set

0 Sec (3)
5 Sec (3)

(4)
(4)

15

71

Set 0 Sec (4) 10

Total Autonatlcal ly Applied 3860kW

For Notes see botton of Table 8.3-2
e only I required. Not added to load since other load can be drcpped when they are necessary a few days Inter.

Can be supplied nanual ly after cperator checks load capacity on generator.
( ) kW Figures In parenthesis are for naasal ly applied loads not added to total autooatlcal ly applied loads.



TABLE 8,3 2

DIVISION 2 DIESEL GENERATOR LOADING SE ENCE

AUTOMATIC AND MANUAL LOADING OF ENGINERED SAFETY SVSTEMS BUS

SHUTDOWN WITH LOSS OF OFFSITE POWER LOCA WITH LOSS OF OFFSITE POWER

Itsa Descrl tlon
I) Motor-Operated Valves (5)
2> Eaergency Lighting and Power (7)
3) Diesel Auxiliaries and HVAC

4) Rlf< Water Lsg Pump

5) Standby Liquid Control Pump

6) Standby Liquid Control Tank Heaters
7) Fuel Pool Cooling d Cleanup System

8) Plant Service Water Puap 8 (7)
9) RHR PuapS 8 6 C

10) Standby Service Water Pump

Il) Cooling Tower Makeup Water Pump (7)
12) Control Rod Drive Pump (7)
IS> Recctor Closed Cooling Pump (7)
14) Load Center Transformer Losses

TR-8-81 6 843 (7)
15) 125 V Battery Charger
16) Standby Gas Treataent Fans

and Heater Coils
17) RPS )6 Sot
18) Hydrogen Reccabl ner
19) Drywel I Cooling and Fans

20) Control Air Compressor 6 Dryers (7)
21) Contalnssnt Instrument Air Compressor

22) Recctor Bldg. Elec. Equip. HVAC

23) Control Bldg. Elec. EquIp. HVAC

24) Radwaste Bldg. Elec. Equip. HVAC (7)
25) Makeup Water Pumphouse Elec. Equip. HV

26) Standby Service 'Water Pumphouse

No. On Bus

Set
Set
Set

I
I

2

Set
I

2
I

~ 4

2
2

I

2
2
I
I

Sst
I
I

Set
Set
Set

AC(7)"'Set
Set

200kW

122M(

185kW

15/12NV

40/33VA
5<psf

50/40kW

1500/11971OI

1600/1284kW
17 50/1377MI
160Q/1270kW

25 0/205kW

400/320kW
45kW

Set
Set
Sst:

I

I

Set
I
I

I
I
I
I

2

43kW

50/40tH
45kW

25/20kW
25/57kW

186kW

IDQ/126kW

15/12kW

371kW

331kW

145kW

90kW

40)W

Set
I

I

Set
Set

Setg
Set

Total

Total hp/kW No. Req'd
Connected To Bus Part Of Set

Tlc» to
Start (I)

0 Sec

0 Sec

0 Sec (3)
0 Sec

0 Sec (3)
10 Hrs (4)
10 Sec

10 Min (4)
20 Ssc
Note 6 (4)

(4)
0 Sec
0 Sec

0 Sec

10 Mln (4)

0 Sec

0 Sec

I Hr (4)
0 Sec (3)
0 Sec (3)
0 Ssc

Note 6 (4)
0 Sec

Autcaat ice I

Tls» to
~Sto

(2)
(4)
(3)
(4)

(3)
(4)
(4)
(4)
(4)
(4)
(4)
(4>

Cont.

(4)
(4)

(4)

(4)
(4)
(4)
(4)
(4)

(4)
(4)

ly Applied

122

127

12

10

(40)
1197

(642 >

1377

(635)
(205)

I60
33

43

(20)

20

186

(126)
12

12

61

(90)
10

3382 kW

Set
Set
Sst

I

0 Sec

0 Sec

0 Ssc (3)
0 Ssc

I 0 Sec (3)

2 5 Sec 6 0 Sec

I 20 Sec

2 0 Sec

0 Sec

30 Sec
20 Sec

(4)
60 Min (4)

Set
Set

0 Sec (3)
0 Sec

Set 0 Sec

Total Autcaatica

No, Req'd Time to
Part Of Set Start (I)

Time to
~Sto

(2)
(4>
(3)
(4)

(3)

(4)
(4)

Cont.

(4)
(4)
(3)
(4)
(4)

(4)
(4)

(4)
I ly Appl I sd

kK

122
97
12

10

1284

137 7

43
20
45

(20)
(44)

12

61

10

3126 VA

NOTE: (I) Tlr» to start after bus voltage and frequency have been established. Maxlaua

time after signal to start generator for voltage to bs established Is 10 seconds.

(2) Motors stop autcaatlcal ly when valve action Is completed.

<3) Start and/or stop automatical ly with associated pump or diesel, pressure,

temperature switch, or flow.
(4) Start and/ol stop manually~
(5) Interalttent loads not Included as long-tenn loading.
(6) Available after one day.

For additional notes see bottca of Table 8.3-1.
(7) Items ars norrCfass IE



~ WNP-2 AMENDMENT NO. 23
February 1982

Table 8.3-11 (Continued)
Page 2 of 2

(1)
Annunciation

Location 4
Loc~a R

25. DG No..1 (DG No. 2) Room — Cooling
Flow Lo

26. DG No. 1 (No. 2) Solenoid Valve Failure
27. DG No. 1 (No. 2) Lube Oil Press. Lo

28. DG No. 1 (No. 2) Oil Temp. Hi

29. DG No. 1 (No. 2) Crankcase Press Hi

30. DG No. 1 (No. 2) Engine Water Level Lo

31. DG No. 1 (No. 2) Lube Oil Level Lo

32. DG No. 1 (No. 2) Oil Temp.,Lo

33. DG No. 1 (No. 2) Diff. Fuel Press. Hi

34. DG No. 1 (No. 2) Jacket Water Temp Hi

35. DG No. 1 (No. 2) Jacket Water Temp Lo

36. DG No. 1 (No. 2) Fuel Oil Press. Lo

37. DG No. 1 (No. 2) Starting Air Receivers
No. 1 and No. 2 Press Lo

X

Notes:

1. Independent drops are provided for Division 1 and Division
2 annunciators. Drop titles for the Division 2 annun-
ciators are indicated by parenthesis.

2. All abnormal signals detected at the local diesel
generator control panels provide input to the general
"engine trouble" (Item 22) alarms.

3. Diesel generating unit incomplete sequence and differen-tial current signals trip the units via the unit lockout
relays (Item 6) .

4. Main Control Room — Board "C" (Panel P800).

8.3-89



TABLE 8.3-12

Class lE Auxiliar AC Distribution S stem-Acce table Volta e Ran e

Volta es Volta e Ran es
S stem Level S stem Nominal Motor Name late Norma l '0'aration ~Startin

4.16 kv Swgr. 4.16 kv 4.0 kv 3.6-4.4 kv 3.2-4.4 kv

480V Swgr. 480 V 460 V 414-506 V 368-506 V

480V MCC's 480 V 460 V 414-506 U 368-506 U

NOTES: 1. Minimum and maximum voltages indicated correspond to 90% and ll0%
(respectively) of motor nameplate voltage for the particular voltage
level.

2. Minimum and maximum voltages indicated correspond to 80% and 110%
(respectively) of motor nameplate voltage for the particular voltage
level.



TABLE 8.3-28 AMENDMENT NO. 23
February 1981

COMPARISON OF HPCS DIESEL GENERATORS USED IN LA SALLE & WNP-2

COMPONENT LA SALLE
DATA

WNP-2

ENGINE:
Model
HP
Speed (RPM)

GENERATOR:
Model
KVA
Volts
Hertz
Insulation
Moment of Inertia

(4-Ft )
Reactance (%)

Subtransient (X"d)
Transient (X'd)
Synchronous (Xd)
Time Const (Sec)

il (S C)
T'd (0-C)

REGULATOR TYPE

EXC ITER TYPE

GOVERNOR:
Model
Speed Sensor
Error

LOADS:
HPCS Pump

Aux. Loads

EMD-20-645E4
3600

900

Ideal Elec.-CO-SAB
3560
2400/4160Y

60
Class B

36,000

7.1
14.3

112.0

.021
3.5

Solid State

Brushless Rotary

Woodward UG-8
Mechanical

+1%

3000 HP.

1800 RPM
373 FLA

220 KW

EMD-20-645E4
3600

900

GE — 264 x 730
3560
2400/4160Y

60
Class B

32,450 (Note 1),

10. 9 (Note 2)
16.5
82.0

.01
2.87

Solid State

Static With Field
Flashing

Woodward EGB-10
Electronic (Note 3)

+1/4a

3000 HP
1800 RPM

373 FLA

220 KW

NOTES: (1) WNP-2 overall diesel gen. moment of inertia is lower
than LaSalle's. Hence D-G starting time may be less for
WNP-2 than for LaSalle.

(2) The higher transient & subtransient reactance for WNP-2
is compensated by the use of a static exciter which pro-
vides faster voltage recovery during voltage dips.

(3) Flectronic sensing together with hydraulic actuation
result in faster and more accurate response.

8. 3-107





AMENDMENT NO.
February 1982

(CS/BT) CONTROL ROOM SWITCH TRIP

( 52/0) CIRCUIT BREAKER 7-I CLOSED

(86/TB)'TRANSFORMER TR-B L-0 RELAY TRIP
(86/1.I 86 8 7 IIeIAlj4 QIIERCURRENT LO RELAY TRIP

TR IP
BKR B7

TRANSFORMER
TR- B

eAcK-UP

PREFERRED
POWER SUPPLY

T'RAhJSFORh1ER
TR-Nl TR-S

t,„,, t„,
la 7 av-7'i g '87

(2'7/a7)
(Sn S7,S r)

TRANSFORMER T - B UHbERVOLTAGE

(92/b) CIRCUIT BREAKER 7- I OPEN

(92/b CIRCUIT BREAKER HAGI-7 OPEN

0 C. )7-bGI
(4.IS

EMERGENCY

A, t)g-I

E HlERC BUS SN.7

)LOAD BKR

TYP FOR LPCSp RHR 2A
~

5'+IAi
) D&l-7 CROIA~7 79 ) 7 7l>7 73

PRIM U-V RELWTR
(27-7-I 2)(SET 6'9~)

PTR
ZS

(27-7-3,4;5)SEC U-V RELAY
TRIP (SET 87 g%)

~/3
pg 85

(S2/b CIR

DR

CUIT BKR8- Opeg

T'R
I5S

('B9 B-7 CONTROL ROON SYNC SE
SA'ITCH IN MANUAL

(Se B-7 CO mOL ROOe
5YhlC SEL 5WITC IN

C
RELAY'ERIVI

OR

(CS/9 7)CONTROL ROOQ SWITCH CLOSE
,0 CLOSE

BKR B.7

TRIP CIRCUIT BAR 7-I

LOAb SHEDU'hlG

EMERG BUS 5th-7 NORMA

TRIP RHR PA~ LPC5 CRANIA
REA- FN-IK,ROA-FN-IA IC.7(,Q(-)j
blESEL GENERATOR D&.l STUART'(FIG S.g-lgA)

PERMISSIVE To CI OSP
BKR D&l-7 {FI&8%-IS&)Ss

REFERENCE LOGIC 5YMBOLE.

HIGH DRY&'ELL PR ESSURE

LOA'EACTOR WATER LEVEL OR
TR
58

R
KS

TRIP BKR 7

75'TART

LPCS 5 480V UNSHED LOAb5

START RHR2A g c.B. HVAC A

START SWIA 8 S&TS HTG COIL A

START S&TS FAN'S A

A AND OR

R TI Mlhl& RELAY: 2~-25ECOND
25 (TiHIE RE LAY)

IIT NOT

MASHINGTON PUBLIC POMER SUPPLY SYSTEM

NUCLEAR PROJECT NO. 2

EMERGENCY BUS SM-7 UNDERVOLTAGE
PROTECTION,BUS TRANSFER AND
LOAD SEQUENCING

FIGU
8.3-

16c
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AMENDMENT NO. 23
February 1982

(CS/B -8) CO N TROL ROOM SW I TCH TRI P

(5Z Ci) CIRCUIT BREAKER 8-3 CLOSED

(86/TS) TRANSFORMER TR-B L-0 RELAY TRIP

(86/8-5 86/B-7)MAIN OVERCURRENT L-0 RELAY TRIP
TRIP

BKR B-8

TRANSFORhhE R

TR-Nl TR-S

i SM-S

) 3-8
I Q-8 s .88

SACK UP

TRANS FORIUIER

TR-B

27/BS TRANS FORMER - UHDERVOLTA6'F
(SET 87.S%)

(52/b) CIRCUIT BREAKER 8-9 OPEN

(52/b) CIRCUIT BREAKER b&2-8 OPEt4

'PREFERRING Z7

POWER SUPPLY'.4,5
EMERSON BUS SM 8

') 8-b&2,, ) LOACI BREAKER

MERGENC'( TYP FOR: RHR 2BsRHR 2C, SWIB

CRbIB
s
8-85~ S-8I 8-93

b&-7

(27-8-3+~5) 5EC 0-V RELAY TRIPi > (g2/b gl

2/3 T'R
I El'S

CUIT BKR B-80l Enl

rR
ISS

OR (99/B-8) CONTROL ROOM SYNC SEL
SWITC H IN MANUAL

(~</B-8 CONTROL ROOth SYNC OR

(CS/B8 CONTROL ROOM SWITCH CLOSE

A
„

OR
CLOSE

BKR B-8

PRIM U-Y RELAY TRIP TR
(27-8-I,2) (5CT 69$ )

OR TR
RS

SEL SWITH IN cHECK
(SCR-a&@i SVNC CHaCg

RELAY PERM TRIP CIRCUIT BKR 8-5

LOAD SHED DI N& TRIP RHR 2B, RHR 2C,CRDI B, SWIB
REA- FN-IBs ROA-FN-IB~htlG SC) SC-9E

PERMISSIVE TO CLOSE

BKR Dec-S (FIC 8.S- I7B)

DIE,SEL &ENERVATOR START (FIG. 8 5- l7A)
EIDER& BUS 5M 8 HORHlAL

REFERENCE LOGIC SYQBPI 5

HIGH bRYWE LL PRESSURE

LOW REAGTOR V/ATER LEY EL

A
TP
5S

20%

START RHR2C g HSOV UNSHEQ LOAbS

START RHRRB $ C.B. HVAC B

START SWIB 0 SSTS HT& COIL B

5TA,PT SQT5 FANS B

A ANIL OR OR

'TIMIN&RELAY@ 25 '2 SECOND'5
Tg
Bs (TINIE RELAY)

IIOT NOT

TRiP BKR 8-85

WASHINGTON PUBLIC POWER SUPPLY SYSTEM

NUCLEAR PROJECT NO. 2

EMERGENCY BUS SM-8 UNDERVOLTAGE
PROTECTION,BUS TRANSFER, AND
LOAD SEQUENCING

P

IG
8.3-

17c,
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AMENDMENT NO. 23
pebruary 1982

SEE FIGURE 8.3-18b

LOCAL DO SIAtt

MAMIAL
START
LOCAL

Sll\CIOR SN.

AMTO

MAINTtNANCI Q

MAN5IAL
'LI ART
Rf MOTT

'lfl\CTOR SW

LOCAL
RCMO'Il

CONTROL RM SAATCN
StART

CRITICAL. OIIL ~
IWOIRI OLTAOC AILAV21.5

Ift W8 OIILCL OCR
\ALAINIAll
Ni R(SC I

AOI0
START

ORVWCIL Ni RRISVMRC

RIACTOR LO VVAICR
LCVCL

OICStLfNOIIR
CONTROL
RANCL

TAISCL CAN.
OOI LIAAV

Rftf'-BREN f.OCOC 'IMBOLS

* ANO I OR OR

ffRIRC RCLAI-f SCCOO ff% CCLAf

WASHINGTON PUBLIC POWER SUPPLY SYSTEM

NUCLEAR PROJECT NO. 2

DIESEL GENERATOR LOGIC DIAGRAM-
DIVISION 3 (HPCS), ENGINE START

FIGURE

8.3-18
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AMENDMENT NO. 23
February 1982

LOCAL \W
CLO\C

SEE FIGURE 8.3-18a

~MNUAL
CONTROI.
LOCAL

'SVNCN SVL

TOM NOR«AC SNARL'V
CKT OKR C t

MANUAL
CONTROL
RINOTC

(CONTROL Rfl

RCMOT ~ SVCN.SVL

Off
OO OUS

RCNOTC CONTROLSUA
CLO\C

CAL OCR
A OOS
CLOTS

CRITKAL DUS. ~
CNCR OfIC D

CRlTICAL OU\ 1
UNOCRVOITAOC RTLAIStf S

CONTROL
ROOM «At\

MOTOR STARS

AIII0
CLOTS

OICSCL AT RATCD
Sl CCO

OlCSCL OtfLLOCKOUT
RCLA' Nl RCIC I

RCOCRCNCC LOGIC 5VMDOL
K D

A ANO I OR Of

TR
TIKIAC ACIAT T SCCCNO TIllC CCIAT

WASHINGTON PUBLIC POWER SUPPLY SYSTEM

NUCLEAR PROJECT NO. 2

DIESEL GENERATOR LOGIC DIAGRAM-
DIVISION 3 (HPCS), GENERATOR BREAKER
CLOSE

FIGURE ~

BA3-18





AMENDMENTNO. 27
November 1982

C. CONT'D

GENERAL AREAS

VERTICAL
(SEE NOTE ON FIGURE 8.3-29a)

WHERE VERTICAL SEPARATION REQUIREMENTS ARE NOT MET THE USE OF BARRIERS,
TRAY COVERS OR CONDUITS MAY BE USED WITH NO SPECIFIC DIMENSIONALRE-
QUIREMENTS EXCEPT AS INDICATED BELOW:

DIV. I DIV. I 0

DIV. II

AQ QA

DIV. II

AQ QA

DIV. II

DIV. II

NOTE 1

A = 12" MINIMUMOR FLUSH TO WALL.

NOTE 1: NO MINIMUMSEPARATION DISTANCE IS REQUIRED BETWEEN REDUNDANTDIVISION
CONDUITS OR ENCLOSED TRAYS BUT THEY MUST NOT PHYSICALLYTOUCH.

WASHINGTON PUBLIC POWER

SUPPLY SYSTEM
NUCLEAR PROJECT NO. 2

CABLE SEPARATION REQUIREMENTS GENERAL
AREAS/OPEN TRAYS —PARALLELROUTING

FIGURE

8.3-29c



AMENDMENTNO. 27
November 1982

A. MINIMUMHORIZONTALSEPARATION REQUIREMENT BETWEEN ANYTWO REDUNDANT
DIVISIONS. THIS IS ALSO APPLICABLE IF ONE RACEWAY IS ENCLOSED AND THE
ENCLOSED RACEWAY IS NOT LOWER THAN THE OPEN TRAY OR RACEWAY.

DIV. I

3I
DIV. II

OPEN TRAY
(TYPICAL)

DIV. I

B. MINIMUMVERTICAL SEPARATION REQUIREMENTS BETWEEN ANY TWO REDUNDANT
DIVISIONS.

BARRIER OR
SOLID

DIV. I BOTTOM

8'PEN OR
ENCLOSED
TRAY OR
CONDUIT

5I

1 2II

12"

CONDUIT
(TYPICAL)

THREE OR MORE
PER TIER AND
NO AUTOMATIC
FIRE DETECTION
& EXTINGUISHING
AVAILABLE

DIV. II

DIV. II

DIV. II

DIV. II

DIV. II

TWO OR
LESS PER TIER

NOTE: DISTANCES SHOWN CONSIDER THE IDEALARRANGEMENTOF TWO (2) RACEWAYS ONLY.
IF MORE THAN TWO (2) TRAYS EXIST IN ANYPARTICULARARRANGEMENT, PHYSICAL
SEPARATION DISTANCES CHOSEN MUST BE BASED ON THE COMPLETE CONFIGURATION.

WASHINGTON PUBLIC POWER

SUPPLY SYSTEM
NUCLEAR PROJECT NO. 2

CABLE SEPARATION REQUIREMENTS GENERAL
AREAS/OPEN TRAYS - PARALLEL ROUTING

FIGURE

8.3-29a
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GENERAL AREAS

CROSSOVERS
(SEE NOTE ON FIGURE 8.3-29a)

AMENDMENTNO. 27
November 1982

TRAY COVERS SHALL BE USED FOR ALLCROSSOVERS OF REDUNDANT DIVISION
RACEWAY SYSTEMS, EXCEPT WHEN THE BOTTOM RACEWAY IS A CONDUIT. THE
SCHEMES SHOWN BELOW SHALL BE USED REGARDLESS OF THE VOLTAGE LEVEL OF THE
CABLES IN A CROSSOVER RACEWAY SYSTEM.

3W W 3W

TRAY
COVER (TYP.) 1" MIN

"W" IS DEFINED AS THE NOMINAL
TRAY WIDTH AT THE WIDEST TRAY
INVOLVED.
3W=3 TIMES THE NOMINALTRAY
WIDTH OR FLUSH TO A WALL

3W W

SECTION A-A

3W

12" 12"

QB

1" MIN

SECTION B-B

BARRIER OR
TRAY BOTTOM

1" MIN

12" 12"

SECTION C-C

WASHINGTON PUBLIC POWER

SUPPLY SYSTEM
NUCLEAR PROJECT NO. 2

CABLE SEPARATION REQUIREMENTS GENERAL
AREAS/OPEN TRAYS-CROSSOVERS

FIGURE

8.3-29d
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c) The lower casting supports the weight of the fuel
assembly and restricts the lateral movement; the
center and top casting restricts only lateral
movement of the fuel assembly.

d) The new fuel storage racks are made from
aluminum. Materials used for construction are
specified in accordance with the latest issue of
applicable ASTM specifications. The material
choice is based on a consideration of the suscep-tibility of various metal combinations to
electrochemical reaction. When considering the
susceptibility of metals to galvanic corrosion,
aluminum and stainless steel are similar insofar
as their coupled potential is concerned. The use
of stainless steel fasteners in aluminum to avoid
detrimental galvanic corrosion is a recommended
practice and has been used successfully for many
years by the aluminum industry.

e) The: minimum center-to-center spacing for the fuel
assembly between rows is 1 1.875 inches. The
minimum center-to-center spacing within the rows
is 6.535 inches. Fuel assembly placement between
rows is not possible.

f) Lead-in and lead-out of the casting provides
guidance of the fuel assembly during insertion or
withdrawal.

Fuel spacing (7 inches minimum center-to-center within a rack,
12 inches minimum center-to-center between adjacent racks)
within the rack and from rack-to-rack will limit the effective
multiplication factor of the array (keff) to not more than
0.95. The fuel assemblies are loaded into the rack through
the top. Each hole for a fuel assembly has adequate clearance
for inserting or withdrawing the assembly channeled or
unchanneled. Sufficient guidance is provided to preclude
damage to the fuel assemblies. The upper tie plate of the
fuel element rests against the rack to provide lateral
support. The design of the racks prevents accidental inser-
tion of the fuel assembly into a position not intended for the
fuel. This is achieved by abutting the sides of each casting
to the adjacently installed casting. In this way, the only
spaces in the assembly are those into which it is intended to
insert fuel. The weight of the fuel assembly is supported by
the lower tie plate which is seated in a chamfered hole in the
base casting.

9.1-3
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The floor of the new fuel storage vault is sloped towards a

drain located at the 'low point. This removes any water that
may be accidentally and unknowingly introduced into the vault.
The drain is part of the floor drain subsystem of the liquid
radwaste system.

The radiation monitoring equipment for the new fuel storage
area is described in 12.3.4.

9.1.1.3 Safety Evaluation

9. 1. 1. 3. 1 Criticality Control

The calculations of keff are based upon the geometrical
arrangements of the fuel array, and that subcriticality does
not depend upon the presence of neutron absorbing materials.
To meet the requirements of General Design Criterion 62,
geometrically-safe configurations of fuel stored in the new
fuel array are employed to assure'hat k<ff will not exceed
0.95 if fuel is stored in the dry condition or if the abnormal
condition of flooding (with water with a density of 1 g/cc)
occurs. In the dry condition, keff is maintained <0.95 due to
under-moderation,(water density of 0 grams per cc). In the
flooded condition, the geometry of the fuel storage array
assures the keff will remain <0.95 due to over-moderation.

The new fuel storage vault has concrete covers with rubber
seals to provide a:water tight seal. These covers are in
place during long-term storage of fuel in the vault.
Administrative controls are used to ensure that the'shield
plugs will only be removed for the minimum period of time
required to complete new fuel movement evolutions. When'n-
covered, to preclude mist from entering the fuel area 'inside
the fuel channels, temporary metal covers are used to cover
each row of new fuel. The covers will extend below the top of
the fuel channels to divert any mist to the outside of the
channels preventing neutron moderation in the fueled area;
The maximum fuel exposure at any one time during fuel movement
evolutions is one row (ten elements). All other rows will be
covered with the temporary metal covers.

The fuel storage rack is designed using noncombustible
materials. Plant procedures and inspections assure that com-
bustible materials are restricted Crom this area. The primary
approach to fire prevention is the elimination of combu'stible
materials. New fuel storage vault covers prevent

optimum'oderationin the new fuel vault (water density between 0 and
1 gram per cc).

9. 1-4
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9.1.1.3.2 New Fuel Rack Structural Design

The new fuel storage racks are designed to meet Seismic
Category I requirements.

The minimum edge-to-edge distance of the assembly array from
adjacent concrete walls is 16.75" between the edge of the C-14
storage rack and the shipping cask storage area wall.

The maximum stress in the fully load rack in a faulted con-
dition is 16.5 Rip. (See Table 3.9-2(s)). This is signifi-
cantly lower than the allowable stress.

The storage rack is designed to withstand horizontal combined
loads up to 222,000 lbs., well in excess of expected loads.

9. 1-4a
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9.1.2 SPENT FUEL STORAGE

9.1.2.1 Design Bases

9.1.2.1.1

9. l. 2. 1. l. 1

Safety Design Bases

Safety Design Bases — Structural

a 0 The spent fuel storage racks are designed to
withstand the affects of the Safe Shutdown
Earthquake and remain functional and maintain
subcriticality. The racks are also designed
to withstand the impact of a dropped fuel
assembly or the upward force of a stuck assembly
without loss of function.

b. The spent fuel storage facility is located so
that no missiles can enter the fuel pool with
the necessary energy to cause any damage to
the fuel.

c ~ The reactor building containing the spent fuel
storage facility provides the capability for
limiting the potential off-site exposures in
accordance with 10 CFR Part 100 in the event of
significant release of radioactivity from the
stored fuel.

9. l. 2. 1. 1. 2 Safety Design Bases — Nuclear

a ~ The center-to-center spacing between stored
fuel assemblies in a fully loaded rack is
sufficient to maintain a k less than
about 0.95. This design bRHs is met with
fresh fuel of .up to 3.25 weight percent
enrichment, a conservative water temperature
(68 F) and no credit for fixed poison in the
fuel assembly. Credit is taken for the fixed
poison in the fuel racks.

b. The spent fuel storage rack design precludes
storage of a fuel assembly other than where
intended.

c ~ The spent fuel storage racks are designed to
allow adequate cooling of the stored spent fuel
assemblies.

9. 1-7
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d. Shielding for the spent fuel storage arrangement
is sufficient to protect plant personnel from
exposure to radiation in excess of 10 CFR Part 20
limits. Since provisions for portable shielding
are not provided in the drywell, administrative
control is used during refueling operations to
avoid overexposure of personnel as the result
of a postulated fuel drop accident such as a
drop occurring on the reactor seal plate.

9.1.2.1.2 Power Generation Design Bases

a. .Spent fuel storage space in the fuel storage
pool is for 2658 fuel assemblies.

b. Spent fuel storage racks are designed and
arranged so that fuel assemblies can be handled

. efficiently during refueling operations.

9.1.2.2 Facilities 'Description

9.1.2.2.1 Spent Fuel Storage Racks

Spent fuel storage racks provide a place in the fuel pool
for storing the spent fuel discharged from the reactor
vessel. They are top entry racks, designed to maintain the
spent. fuel in a space'geometry that precludes the possibility
of criticality under both normal and abnormal conditions.
This is accomplished with the aid of neutron absorbing
plates. The location of the spent. fuel pool within the plant
is shown in Figure 1.2-6.

The spent fuel storage rack design, shown in Figure 9.1-2,
consists of fuel storage cells which are square stainless
steel tubes with neutron absorbing B4C plates between them.
A stainless steel plate grid at the top and the bottom of
the tubes, to which the tubes are welded, form the tubes into
racks and maintain center-to-center spacing between the
tubes at 6.5 inches. The racks are welded together into
modules which are held firmly in place by seismic restraints
attached between the rack modules and the pool wall. The
storage racks are made of stainless steel. The square tube
storage cells are 1/8 inch thick.
The neutron absorber plates have nominal dimensions of 19 inches
long, 5.88 inches wide, and 0.2 inches thick. They are composed
of B C granular material bonded together ty0form a plate of
uniform properties. They have a nominal B loading of 0.0959
grams per square centimeter of plate and a plate density of

9. 1-8
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If required, heat removal capacity is available from the RHR
system for full core removal (core off-load) during either of
these periods, in addition to the spent fuel load already
stored. The system design heat loads are based on the data
given in Tables 9.1-3a and 9.1-3b.

The total fission product'ecay heat loads generated by spent
fuel in the pool, as given in Tables 9 . 1-3a and 9 . 1-3b, are in
agreement with Auxiliary Systems Branch Technical Position
9-2. An evaluation of maximum spent fuel pool temperature was
done using ASB TP 9-2, and it was found that the temperature
remained below 175'F with one safety division of fuel pool
cooling.
The system normally cools the fuel pool by transferring the
spent fuel decay heat through the tube side of the two fuel
pool closing heat exchangers to the reactor building closed
cooling water system (RCC). Water purity and clarity in the
storage pool, reactor well, and dryer-separator pool are main-
tained by filtering and demineralizing the pool water through
the FPC cleanup system filter demineralizers. In addition to
fuel pool water demineralization, the system will be used on
occasion to demineralize suppression pool water.

The pool cooling and cleanup system consists of two 50 percent
capacity circulating pumps, two 50 percent capacity heat
exchangers, two 50 percent filter demineralizers, two skimmer
surge tanks, and the required piping, valves, and instrumen-
tation. Both pumps normally circulate the pool water in a
closed loop, taking suction from the surge tanks into a single
suction header, circulating the water through the two heat
exchangers and one filter demineralizer, returning to the fuel
pool through a single header, and discharging it through dif-
fusers at the bottom of 'the fuel pool and reactor well . The
water flows from the pool surface through scuppers and skimmer
weirs to the surge tanks. Makeup water for the system is nor-
mally transferred from the condensate storage tank to a
skimmer surge tank to make up pool water losses. The fuel
pool pumps and heat exchanqers are located in an enclosed room
on the 548-foot level of the reactor building beneath the fuel
pool.

9.1-24



e. Structural members/shapes not covered by the
above safety factors are designed in accordance
with CMAA Specification 670, — and if not covered
by CMAA Specification N70, in accordance with
the AISC Specification for the design, fabri-
cation and erection of struc'tural steel for
buildings except that the allowable stress
shall not exceed 80% of the AISC allowable
design stress.

Jib cranes MT-CRA-9A, 9B and 13 are designed to Seismic
Category I requirements (with lifted load).

The cranes are designed so as to be capable of operating
within the following tolerances:

a. With all brakes adjusted for normal operation,it is possible to control the vertical movement
to within >4 inch under all conditions of loading.

b. Cranes operate through full hook liftwithout
noticeable rotation of load.

c. With hook carrying 100 percent of rated load
and lowering at full speed, the motor does not.
exceed 125 percent of synchronous speed.

Since jib cranes MT-CRA-9A and 9B are to be used on the
reactor vessel service platform and around the fuel pool for
handling new and spent fuel and other components in the
work area, the following safety features are provided:

To preclude the possibility of raising radioactive materials
out of the water, the cable on the jib crane hoist incorpor-
ates an adjustable removable stop which will .jam the hoist
cable, thereby preventing drum rotation when the end of the
cable is at a preset distance below water level.

The hoist is motorized with a motorized boom and jib.
The unit is equipped with two full capacity brakes, as well
as adjustable up-travel limit switches. On hoisting, the
first two independently adjustable switches shall automati-
cally stop the hoist approximately 8 ft. below floor level.
Continued hoisting shall be possible by operating a key lock
contact up-travel override push button on the control pendant
together with the normal hoisting push button. Two addi-
tional independent switches shall automatically cut hoist
power at the maximum safe up-travel limit.

9.1-57



A mechanical force gage is supplied to automatically stop
the hoist on an overload signal of 1000+50 lbs. Two additional
microswitches are wired in parallel and the three leads are
brought out with the power leads for connection to a platform
receptacle. The two additional switches are adjusted to open
at 400+50 lbs.

Safety aspects (evaluation) of the fuel servicing equipment
are discussed in 9.1.4.2.3 and safety aspects of the refueling
equipment are discussed throughout 9.1.4.2.7. A description
of fuel transfer, including appropriate safety features, is
provided in 9.1.4.2.10. In addition, the following summary
safety evaluation of the fuel handling system is provided
below.

The fuel prep machine removes and installs channels with all
parts remaining under water. Mechanical stops prevent the
carriage from lifting the fuel bundle or assembly to a
height where water shielding is less than 8 feet. Irradiated
channels, as well as small parts such as bolts and springs,
are stored underwater. The spaces in the channel storage
rack have center posts which prevent the loading of fuel
bundles into this rack.

There are no nuclear safety problems associated with the
handling of new fuel bundles, singly or in pairs. Equipment
and procedures prevent an accumulation of more than two
bundles in any location.
The refueling platform is designed to prevent it from toppling
into the pools during a SSE. Redundant safety interlocks are
provided as well as limit switches to prevent accidentally
running the grapple into the pool walls. The grapple utilized
for fuel movement is on the end of a telescoping mast. Atfull retraction of the mast, the grapple is eight feet be-
low water surface, so there is no chance of raising a fuel
assembly to the. point where it is inadequately shielded by
water. The grapple is hoisted by redundant cables inside of
the mast and is lowered by gravity. A digital readout is
displayed to the operator, showing him the exact coordinates
of the grapple over the core.

The mast is suspended and gimbaled from the trolley, near
its top, so that the mast can be swung about the axis of
platform travel, in order to remove the grapple from the
water for servicing and for storage.
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Filtered water is stored in a 10,000 gallon
potable water storage tank; demineralized
water is stored in a 50,000 gallon epoxy
lined carbon steel demineralized water
storage tank (See 9 .2.4 and 9.2.3.2.2).
The effluent from the ion exchangers and
the mixed bed demineralizer is continuously
recorded with associated alarms. In
addition, the anion exchanger effluent is
monitored for pH and silica. Exhaustion of
a demineralizer is indicated by high con-
ductivity in the effluent. On high conduc-tivity the outlet closes and a rinse
commences. If the conductivity does not
return within specified limits during a
preset time period, the rinse stops and an
alarm is given. If conductivity does
return below the limit, the rinse stops,
the outlet reopens and no alarm is given.
The'system is designed to meet the
following water quality parameters:

Conductivity . 1.0 umho/cm at 25'

Chlorides (as C1) 0.05 PPM

pH Neutral (6.5 to 8.0 at25')
Boron (as B03) 0.1 PPM

Pretreatment Filter Systems

Cooling tower make-up (river) water is
pumped to both of the gravity filters which
discharge into the clearwell tank. Thegravity filter units filter and store their
own backwash water. The backwash is
completely automatic and interlocked to
prevent simultaneous backwash of the two
parallel filters. The gravity filters
remove most of the suspended solids. From
the clearwell -two of the three clearwell
transfer pumps are used to pump the water
to the two carbon filters whose discharges
supply the potable water tank and the de-
mineralizer trains.
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The carbon filter units are backwashed using
their influent liquid. These filters are
backwashed automatically "and interlocked to
prevent simultaneous backwashing. The ac-
tivated carbon filters absorb organic matter
and residual chlorine.
The backwash effluent from the gravity and
carbon filters is directed to drains or
sumps and then pumped into the storm drain
system.

Chlorine used for disinfection is injected
into a recirculated portion of the clearwell
transfer pump discharge which then mixes
with the cooling tower make-up supply.

Demineralizer System

The demineralizer system consists of two
parallel trains each containing a cation,
an anion and a mixed bed exchanger. The
cation units and mixed bed units are regen-
erated with sulfuric acid pumped from the
acid storage tank by one of two acid regen-
eration pumps (CF-P-lA, CF-P-1B) . A third
pump (CF-P.—

,
3)- mounted on the acid storage

tank supplies acid to the neutralization
tank. The acid'storage tank (CF-TK-1) has
a capacity of 6000 gallons. Regeneration
of the cation exchangers is automatic after
manual initiation.
The. anion units and mixed bed units are
regenerated with sodium hydroxide (caustic)
pumped from the caustic storage tank by one
of twe pumps (CF-P-2A, CF-P-2B) . A third
pump (CF-P-ll) mounted on the caustic stor-
age tank supplies caustic to the neutrali-
zation tank.

The caustic storage tank.(CF-TK-2) has a
capacity of 6000 gallons and is maintained at
85oF by an electric heater to prevent so-
lidification of the caustic. Regeneration of
the anion exchangers is automatic after man-
ual initiation.

9.2-10





NNP-2 AMENDMENT NO. 23
February 1982

g. Offsite power is lost and Division 2 dieselfails to start, resulting in a loss of the pond A
spray header. (Division l heat loads are
slightly higher.)

h. The major heat loads considered are reactor core
decay heat, sensible heat from both the coolant
and the reactor, fuel pool decay heat, pump work,
and the heat removed from the station auxil-
iaries. These heat. loads are detailed in Table
9.2-8 and Figures 9.2-7c through 9.2-7e. No
credit was taken for heat sinks in the primary
containment other than the suppression pool
volume.

The RMS average wind speed during the selected thirty-day
period for the mass loss analysis was 6.91 mph. The drift
loss was based on the calculated drift value at the RMS wind
speed. The mass loss analysis thus demonstrates that the
spray ponds contain sufficient water inventory to meet drift
losses significantly higher than expected.

The analyses assume an initial temperature of 77'F. This is
approximately the highest monthly average temperature expectedif the sprays are not operated. To maintain the pond tem-
perature below this limit, the spray headers will be operated
and/or river water makeup to the cooling towers will be diverted
through'he spray ponds. Analyses have been performed which
demonstrate that the above operations can maintain the spray
pond below 77'F.

An analysis was conducted which verified failure of Division 1

or Division 2 power results in the most severe service water
transient. If the failure was postulated in Division 3 (HPCS)
instead of Division 1 or 2, the peak pond temperature is
lower. The HPCS SW flow is a straight heat dump; therefore,
inasmuch as the spray pond is concerned, it raises rather than
lowers the temperature transient.
The resulting peak spray pond temperature, 88.6'F, predicted
by the "worst case" analysis is considerably below the 95'F
service water temperature assumed in the analysis performed in
6.2.1 for containment heat removal, adding further conser-
vatism to the containment temperature and pressure transients
therein presented. The service water temperature, however,
exceeds the design basis temperature, 85'F, for short periods
of time as shown in Figure 9.2-7a. This results in a pre-
dicted peak temperature for some of the electrical equipment
rooms served by emergency HVAC .equipment of, at most, 3'F
higher than the continuous operating temperature limit for the
equipment.
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underground. Since it is not credible to assume an earthquake
coincident with a tornado, this system need not be Seismic
Category I. Two 12,500 gpm plant makeup water pumps are pro-
vided, one powered from each emergency diesel generator.
Should pond water be lost due to a tornado, one of these pumps
will be started to provide makeup. Makeup supply to the spray
ponds is controlled by level switches that automatically open
a supply valve to allow qravity drain from the circulating
water pump basin to replenish spray pond level when it reaches
the makeup setpoint.
9.2.5.4 Testing and Inspection Requirements

After completion of the spray pond, an inspection and test
proqram has been established to ensure that the spray system
will accomplish its safety function as discussed in 14.2.

All valves and piping in the system have been hydrostatically
tested in the shop per ASME Section IIX, Class 3. After
installation the system is hydrostatically tested and visually
inspected. During plant operation the system is periodically
tested.
Preservice and inservice inspections for the spray system will
be in accordance with 6.6.

9.2.5.5 Instrumentation Requirements

The spray pond is equipped with redundant level and tem-
perature sensors which are alarmed and indicated in the main
control room as well as locally.
Xn the event that the spray pond 'level falls below the minimum
level required for 30 days of coolinq, an alarm is soundeR and
makeup automatically is provided directly from the plant
makeup water line to the spray pond.

Hiqh and 1ow temperature alarms are provided. Xn the event
that the pond water temperature approaches the design limit,
the spray system is initiated to lower the temperature. Upon
low water temperature siqnal, return water is dumped directly
into the ponds to prevent spray trees and spray headers from
icinq.
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TABLE 9.2-2
'I

DESIGN PARAMETERS FOR THE .SPRAY SYSTEM

Number of systems

Number of trees per system

Diameter of the ring headers

Circumferential spacing between trees

Number of horizontal arms per riser
Pressure at top nozzle

Pressure at interface (flange)

Flow rate per tree at design pressure

Total flow rate per system

Nozzle type

Height. of vertical riser
Spacing between arms

32

140 I-O"

13 '-9"

17
psig'4.5

psig

303.9 gpm

9,725 gpm

Spraying Systems
Company
1-1/2-CX-27-55

17'-9"

32 II

Height of bottom nozz'le elevation from
system interface (flange) riser pipe
diameter

Riser pipe

Horizontal branch arm pipe

6-11/16"

8", Schedule 80

l-l/2", Schedule
80
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TABLE 9.2-3

TOTAL SPRAY POND WATER LOSSES AND
CONTENT 30 DAYS AFTER LOCA EVENT

Drift losses

Spray evaporation

Surface evaporation

Hydrogen'ecombiner

Total

Remaining inventory

2,835,952 gal

4,986,676 gal

876,842 gal
172,510 gal

8,871,620 gal

3,761,661 gal
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each of the primary air handling systems. The capacity of
each air handling system is 22,000 cfm.

During normal operation one air handling system operates,
distributing air to the main control room. The temperature
and humidity are controlled by electronic controllers located
in the main control room which modulate the chilled water flow
to the coolinq coils and start the electric heaters, as
required.

Chilled water is normally supplied to the main control room and
cable spreading room air"handling systems by the radwaste
building chilled water system. The chilled water system,
which includes two 100 percent capacity chillers and two 100
percent capacity pumps is not an engineered safety feature.
When the radwaste building chilled water system becomes in-
operative, control room chilled water system is supplied to the
air handling units for emergency cooling. Under this mode of
operation the control room ambient temperature will be main-
tained at 78'F, which is sufficient to ensure critical equip-
ment operation and area habitability.
The two 1,000 cfm capacity filter systems are normally in
standby. They operate only in the event of an emergency
(F,A,Z signal or high radiation level in the remote intake
headers or high chlorine level in the common air intake

'eader). Each of the emergency filter systems consists of an
emergency filter unit, a 5 kW electric heater, bypass and
recirculation control dampers, and associated ductwork. Each
emergency filter unit consists of a medium efficiency pre-
filter, high efficiency particulate air (HEPA) filter, acti-
vated charcoal filters and direct drive centrifugal fan, all
enclosed in an all-welded sheet metal housing. A deluge water
spray system is provided to soak the charcoal filters in the
event of high temperatures in the charcoal beds. Check valves
are provided on all drain connections from the filter unit and
the drain header is provided with a deep water seal trap to
prevent in-leakage of air during unit operation. The electric
heater located in the fresh air bypass to each emergency
filter limits the relative humidity of the air entering the
filter to 70 percent.

The medium efficiency prefilters are provided to protect and
extend the life of the HEPA filters. The have an 85 percent
dust spot efficiency by ASHRAE Standard 52-68.
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The HEPA filters are designed to give essentially complete
removal of fine airborne particulate matter including fission
product particulates. These filters're of water repellant
and fire resistant construction for operation at temperatures
up to 300 F. The HEPA filters have a minimum efficiency of
99.97% on a 0.3 micron DOP (Dioctylphthalate) test. The HEPA
filters are fabricated in accordance with MIL-F-51068C,
MIL-STD-282, and carry a UL label certifying compliance with
UL586.

The activated charcoal filters are designed to trap and remove
the gaseous iodine contaminants from the airstream. The char-
coal filters are laboratory tested for decontamination effi-
ciencies greater than 99% for elemental iodine (at 70% R.H.)
and 99% for methyl iodine (at 70% R.H.). The dose"analysis is
based on 95% charcoal efficiency.
Motor operated outside air intake (bypass) dampers WNA-AD-
51A-1 and 51B-1 are spring-loaded fail-close type and are pro-
vided with limit switches to indicate'ull open and full
closed positions. on the main co'ntrol room panel. Each damper
is provided with a remote manual switch in the main control
room. Dampers are automatically closed when deenergized by
isolation signal, or by the main control room panel mounted
switch. These dampers have a design leak rate of 0.5% of the
rated flow. Main control room supply 'fan inlet pressure is
hiqher than the emergency filte'r unit 'fan, therefore, when
emergency filter unit is operating a negative pressure is
developed on the inlet side of the bypass dampers preventing
any contaminated air bypass of the 'emergency filter unit. In
the event that either bypass damper does not close, an. alarm
will be activated in the main control room.

The three fresh air intakes for the main control room are
shown in Figure 6.4.2 (see Chapter 6). Each of the three main
control room fresh'air intakes are fitted with two automatic,
butterfly, isolation valves in series. The valves have
electrohydraulic operators which are powered from the Class 1E
buses. All intakes are connected, via ductwork, to a common
intake header from which both main control room air handling
systems and both emergency filter'ystems draw fresh air. The
isolation valves in each fresh air intake, the emergencyfilter units, and the bypass dampers that direct fresh air
through the emergency filter units are division oiiented
electrically.
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bypass, between the discharge of the chiller and the suction
side of the brine pump, is controlled by a pneumatic dif-ferential pressure controller set, to maintain a constantdifferential pressure across the brine pump, thereby main-taining a constant brine flow rate through the chiller.
The charcoal adsorber vault temperature is controlled by a
temperature controller, with sensors inside the vault, which
modulates the pneumatic control valves in the brine supplypipes to the fan coil units.
The fan coil units of each refrigeration system are normallycontrolled by a rotating drum type programmer which cyclesthe units periodically into a defrost mode. Manual selector
switches are provided for manual override of the programmers.
The following are the major instrumentation devices used inconjunction with the programmer to control the fan coil units:

a. Defrost is initiated by a time clock which isfield adjustable between 6 and 48 hours. Oninitiation of defrost, the fan coil unit fan is
stopped, its motor operated inlet and outlet
dampers are closed, a solenoid valve in con-trol air line to the units brine control valveis de-energized causing the control valve to
close, and the electric coil defrost heaters anddrain pan heaters are energized. Electrical in-
terlocks prevent both air handling units of a re-
frigeration system from going into the defrost
mode at the same time so that one fan coil unitis always operating in the refrigeration mode.

b. Defrost is terminated by the temperature switch
sensing brine coil temperature. On a coil temp-
erature rise to 40 F, the temperature switch
de-energizes the brine coil electric defrost
heaters and starts a 1S minute timer. The drain
pan electric defrost heater remains on for 15
minutes to completely drain all moisture. After
1S .minutes, the timer de-energizes the drain panelectric defrost heater and energizes the sole-
noid in the control air line to the units brine
control valve permitting the valve to receive
a control signal and open.

c. A temperature switch sensing the brine temperaturein the fan coil unit brine return pipe can energize
a second solenoid valve in the control air line
to the unit brine control valve. The temperature
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switch is set to energize the solenoid valve
whenever the brine temperature is above, the de-
sired vault temperature. When energized, the
solenoid valve transmits a control signal to the
brine control valve from a temperature controller
which senses brine temperature in the brine
return pipe at the pump suction. Th'is control-
ler is set to limit return brine temperature to
the chiller to a safe level to protect the unit
from thermal shock. The controller opens the

'rinecontrol valve slowly, feeding the warm
brine, heated during defrost back into the re-
frigeration system at a safe rate.
Once the brine in the fan coil unit is reduced
in temperature to that of the vault, the sole-
noid valve is de-energized causing the brine
control valve to receive a control signal from
the vault temperature controller. The fan coil
unit's dampers are opened and its fan energized,
thus bringing the unit back into its refriger-
ation mode of operation.

9.4.6 TURBINE-GENERATOR BUILDING HEATING AND VENTILATION
SYSTEM

9.4.6.1 Design Bases

The turbine-generator building is provided with heating and
ventilating systems designed to satisfy the following re-
quirements:

a ~

b.

To provide fresh, tempered, filtered ventilating
-air to the various spaces within the turbine-
generator building i'n sufficient quantity to
limit the temperature to 104 F in areas where
electrical equipment is located and/or where
personnel are operating, and to 120oF in other
areas such as the heater bays.
To provide for controlled air movement from
areas of potentially lower radiation contam-
ination to areas of progressively higher
radiation contamination potential. This
distribution serves to limit airborne con-
'taminants from migrating from potentially
contaminated areas into clean areas. The
ventilation systems normally operate on a
once through basis without recirculation;
however, provisions are made to operate the
system in a partial recirculation mode during
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plant outages when potential for contamination
does not exist.

c. To monitor all exhaust air from the building for
radioactive contaminants, prior to discharge, to
ensure that a release of contaminants which
exceed the limits defined in lOCFR20 is not
made to the atmosphere.

d. To automatically maintain the turbine-generator
building at a negative pressure with respect to
atmosphere to minimize the release of radio-
active contaminants. The system is also de-
signed to pressurize the building during
periods of low contamination potential in the
turbine-generator building, if required.

e. To supply air to the turbine building to maintain
the'pace temperatures at a minimum of 50oF.

f. To automatically provide combustion air for the
auxiliary boiler in the turbine-generator
building.

g. To provide ventilation air to the make-up water
pump transformers in the turbine building. This
portion of the ventilation system is to remain
operable through a design basis. tornado.

h. To provide the sample room exhaust hood with a
supply and exhaust filtration system and,to pro-
vide tempered ventilation air to .the sample room.

The components of the turbine-generator building ventilation
systems are classified Seismic Category XI. The system fans
are constructed and rated in accordance with the applicable
AMCA standards.

9.4.6.2 System, Description
l

The heating and ventilating systems of the turbine-generator
building are depicted in Figure 9.4-6. The primary system
is a "push-pull" heating and ventilating system consis'ting
of the following subsystems:

a. Main supply system

b. Main exhaust system
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c ~

d.
e.

Auxiliary boiler room ventilation system
Transformer vault ventilation system
Sample room air conditioning system

Equipment details are given in" Table 9.4-4.

9.4.6.2.1 Main Supply System

The turbine-generator building supply air system consists
of four supply ventilation units and associated distribution
ductwork. The units are operated in pairs, with one pair dis-
charging into a common supply duct system servicing the west
side of the building and the other pair discharging into a
common supply duct system servicing the east side of the
building.
Each of the four ventilation units consists of a pre-filter,
a steam coil with face and bypass dampers, an evaporative
cooling section, and a centrifugal fan enclosed in an
insulated housing. The pre-filters are of the renewable
roll type, automatically progressed to maintain uniform pres-
sure drop. The steam coil is of the non-freeze type with
automatic face and bypass dampers used for temperature con-
trol. The evaporative cooling section is of the capillary
air washer type with two full capacity pumps which have a com-
mon suction line from the washer basin and common discharge
line into the washer spray header system. Make-up water to
the air washer is supplied from the plant potable water system.

The centrifugal fans of each ventilation unit have auto-
matic inlet vanes for fan capacity control and are used
to vary supply air flow to maintain the turbine building
at a set pressure with respect to outdoors. The nominal
rates of air flow through the ventilation units are 74,750
cfm through each of the two west units and 58,450 cfm through
each of the two east units. The fan intake ducts of each
pair of ventilation units are joined by means of a manual
damper so that a single fan can draw air through both venti-
lation units in the event of failure of one fan. In this
mode of operation, with fan inlet vanes fully open, the fan
capacity can be increased approximately 50 percent thus mini-
mizing the effect of a fan failure on system cooling capacity.

Automatic dampers are provided on the intake of each ventila-
tion unit that permit the unit to draw 100 percent outdoor air
or 100 percent recirculation air from the turbine„ building. Re-
circulation is performed to reduce building heat requirements
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only during plant outages when an airborne contamination
potential does not exist.
9.4.6.2.2 Main Exhaust. System

The main exhaust system consists of four, roof mounted cen-
trifugal fans which draw air from a central exhaust plenum.
Three of the exhaust fans normally operate continuously
with one fan in standby. Air flow through the operating
fans is maintained constant by automatic volume dampers
on the fan discharges which are controlled to maintain a
constant differential pressure across the fans.

Almost all exhaust air is drawn from the shielded areas of
the turbine building, where the potential for airborne radio-
active contamination is highest, thus inducing flow from the
less contaminated areas through the shielded areas. The air
in the exhaust duct. is monitored for radioactive contam-
inants by a recorder in the main control room. Radioactive
releases to the environment are discussed in 11.3.3.

Zn the event that supply air to the turbine-generator build-
ing is reduced, as during a plant outage, only one or two ex-
haust fans may be operated. Motor operated shut-off dampers
are provided in the main branches of the exhaust duct. system
so that exhaust can be stopped on an area by area basis.
Automatic volume dampers are provided in the exhaust system
so that full exhaust flow can be drawn from the shielded
equipment vaults on the lower level of the turbine building
when the exhaust system is operating at reduced capacity.
These vaults house equipment with higher contamination po-
tential such as the air ejectors and the off-gas system
hydrogen recombiners.

9.4.6.2.3 Auxiliary Boiler Room Ventilation System

The auxiliary boiler room, which is located in the lower level
of the turbine-generator building, is normally ventilated
with 2,000 cfm from the turbine-generator building supply air
system. This ventilation rate is sufficient when the boiler
is not operating. However, when the boiler is operating and
drawing combustion air from the room, an additional 15,000
cfm is supplied to the boiler room by a separate air handling
unit. This air handling unit starts automatically, via elec-
trical interlocks, when the boiler is started and draws 100
percent outdoor air through a weather louver, heats it as
required, and discharges it into the room. Part of this air
is drawn by the boiler as combustion air, with the balance of
the air leaving the boiler room via relief dampers in the
exterior wall of the boiler room.
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9.4.6.2.4 Transformer Vault Ventilation System

Two transformers, located in adjacent equipment vaults in
the lower level of the turbine-generator building, must
remain operational in the event of a design basis tornado.
The power feeds of the make-up water pumps, which are the
source of make-up water to the emergency spray ponds, are
drawn from these transformers which can be fed from the emer-
gency diesel generators buses. Two 9,000 cfm capacity tube-
axial fans are provided for, the ventilation of the vaults in
the event of a tornado. The two fans exhaust air from the
vaults with make-up air provided through ventilation openings
in the vaults walls. Either fan has sufficient capacity to
remove the heat generated by the transformers and both are
powered from the emergency diesel generator buses. During
normal plant operation, make-up air to the vaults is provided
by the main turbine-generator building supply air system
with one vault ventilation fan operating and other in standby.

9.4.6.2.5 Sample Room Air Conditioning System

The turbine building sample room, located on the lower level
of the turbine-generator building, is provided with a sample
hood exhaust filter system and a self-contained air condi-
tioning system. The sample room hood is of the air curtain
type with air supplied to the hood by a centrifugal fan which
draws 810 cfm of air from the corridor outside the sample
room and 540 cfm from the room itself. Air is exhausted from
the hood by a filter unit. This unit is composed of a medium
efficiency prefilter, a HEPA filter, and a 1350 cfm capacity
exhaust fan in a sheet metal housing. The filter unit dis-
charges into the main turbine building exhaust system.
The sample room air conditioning unit is a 5 ton, water
cooled unit with condensing water supplied from the plant
service water system (see 9.2.1) . The unit delivers 2400 cfm
on a partial recirculation mode of operation, recirculating
2,000 cfm of room air and drawing 400 cfm of make-up air from
an adjacent corridor.

9.4.6.3 Safety Evaluation

The transformer vault ventilation system is designed to
operate in the event of a design basis tornado. Two full
capacity fans powered from the emergency diesel buses are
provided to ensure system operation in the event of a single
active component failure. The vaults, which house the
ventilation fans as well as the transformers, are designed
to withstand the effects of the design basis tornado.
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The following features are incorporated in the design of the
balance of the turbine-generator building heating and venti-
lation system to ensure system reliability and to minimize
the release of airborne radioactivity:

a. Standby exhaust fan capacity is provided (3 of
4 fans operating) to ensure full system capacity
in the event of a single fan failure.

b. The supply system ventilation units are designed
with cross-ties between oversized fans to mini-
mize the effect of a fan failure on system
capacity.

c. The building is maintained at a negative pressure
* with respect to outdoors and air is monitored

by radiation detectors located in the exhaust
ductwork.

d. Exhaust air is drawn from within the shielded
areas of the turbine-generator building thus
inducing air flow from "clean" areas to poten-tially contaminated areas. A flow controller
maintains a constant flow from these areas by
throttling flow. from other areas of the build-
ing, as required.

The radiological considerations of normal system operation
are evaluated in Chapters ll and 12.

9.4.6.4 Testing and Inspection Requirements

The performance of the heating and ventilation systems serv-
ing the turbine-generator building can be verified while the
systems are operating. The operability and performance of
standby equipment is determined by rotating the duty of re-
dundant components. Pressure, temperature, and flow instru-
mentation is provided, as shown in Figure 9.4-6, to monitor
system performance.

All system ductwork is subjected to leak tests during erec-
tion and is balanced in accordance with the procedures of the
Associate'd Air Balance Control Council (AABC). All system
components are subjected to pre-operational testing at design
conditions.
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9.4.6.5 instrumentation Requirements

Control devices for the turbine-generator building heating
and ventilating system are mounted on racks in unshielded
areas of the building. The following major instrumentation
devices are used for the turbine-generator building heating
and ventilating system:

a 0 Main Supply System: Locally mounted, individual
selector switches are provided for the fans of
each of the four supply ventilation units. When
a fan is started, an associated solenoid valveis energized permitting the fans pneumatic shut-off damper to receive control air and open. Thefan's pneumatic inlet vane controller, which
strokes open on a pressure signal reduction,
receives its control signal from a differential
pressure controller with probes located in the
shielded„ condenser area and outside the turbine
.building. The differential pressure controlleris normally set to maintain the condenser areas
at a negative pressure of 0.25 inch w.g. with
respect to atmosphere; however, the controller
can maintain a differential pressure from minus
(-) 0.25 inch w.g.- to plus (+) 0.25 inch w.g.if required. The control signal is transmitted
through a pressure selector which selects the,
lower of the two signals, one from the differ-
ential pressure controller and one from a pre-
set pressure control valve.
The control valve is preset to transmit a
signal corresponding to the minimum air flow-
required for cooling so that the differential
pressure controlle'r does not reduce air flow
below that required for cooling. The differ-
ential pressure controller has a manual/auto
switch which permits an operator to override
the differential pressure controller.
The supply ventilation units'team heatingcoils and evaporative cooler spray pumps are
controlled in, the same mannei as those of the
reactor building supply unit (see 9.4.2.5) ex-
cept that the selector switches for the spray
pumps are locally mounted. Also, the high tem-
perature limit switch at the discharge of the
supply fan stops the fan and closes the shut-off
damper, as well as closes the steam supply valve.
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no heat producing equipment in the wetwell; therefore, a wet-
well air cooling system is not required. The drywell, which
has a high internal heat load, is provided with an automatic
recirculation cooling system designed to meet the following
requirements:

a. To limit during normal plant operation, the
average air temperature within the primary
containment drywell to 135'F and to limit the
maximum temperature to 150'F.

b. To provide suitable working temperatures inside
the primary containment for personnel during
shutdown and refueling operations.

c. To remove the additional heat released in the
event of a reactor scram, and to limit temper-
atures in the neutron monitoring cable area
beneath the reactor to a maximum of 185 F.

The drywell cooling system is sized to maintain the above
conditions with an internal heat load in the drywell of 3
million Btu per hour. The additional heat released into
The primary containment cooling system is not required for
safe shutdown of the reactor. Essential equipment located
in primary containment that is required for safe shutdown

,of the reactor is designed to function without the contain-
ment cooling system in operation; however, two standby fan
coil units are provided to ensure uninterruptible cooling in
the event of any single unit failure.
All components of the primary containment cooling system are
classified Seismic Category I. System fans are constructed
and rated in accordance with applicable AMCA codes. The
water cooling coils are designed and code stamped in accord-
ance with the requirements of the ASME Code, Section III
Class 3.

9.4.11.2 System Description
The primary containment cooling system is depicted in
Figure 9.4-8. Cooling of the drywell is provided by five
fan coil units which recirculate containment air through
water cooling coils for heat removal. Seven recirculation
fans and two head area return fans are also provided at
various locations in the drywell to provide additional air
air turbulence to prevent pockets of hot air from de-
veloping. Each of the five fan coil units consists of two

9.4-59



WNP-2 AMENDMENT NO. 1 1

September 1980

vaneaxial fans, both of which operate at the same time, and a
water cooling coil in a sheet metal housing. Provisions have
been made to install filters in the units, for coil protec-
tion, while the units are operated during plant construction;
however, no filters are required during normal plant opera-
tion. Water is supplied to the unit cooling coils from the
reactor building closed cooling water system as described in
9.2.2.

Three of the fan coil units are located low in the drywell and
two of the units are located at a higher level. During normal
reactor operation, two of the lower level units and one of the
upper level units operate continuously to remove the heat
generated in the drywell. The third lower level unit and the
second upper level unit are normally in standby.

Each of the three lower level fan coil units are provided with
one 20,200 cfm capacity vaneaxial fan which discharges direct-
ly into the general drywell volume, and one two speed, 11,800/
17,800 cfm, vaneaxial fan which discharges, via ductwork, into
the neutron monitoring cable area beneath the reactor and the
area between the reactor vessel insulation and the sacrificial
shield wall. Volume dampers with electrohydraulic operators
are provided in the branch ducts from the two speed fan to
control the flow to the two areas served.

The two upper level fan coil units are each provided with one
26,200 cfm capacity fan and one 9,800 cfm capacity fan. The
larger fans discharge directly into the upper volume area.
The smaller fans discharge, via a shared duct header, into the

!

containment head area above the refueling bellows. Two 5,000
cfm vaneaxial head area return fans draw air from the contain-
ment head area and discharge it below the refueling bellows.
Return air to the upper fan coil units is drawn from imme-
diately below the refueling bellows. During normal operation,
one of these recirculation fans will be running and one will
be in standby.

The remaining seven recirculation fans are designed for an air
flow of 20,000 cfm each. Three recirculating fans are located
at lower level and four fans are located at upper level in the
drywell to provide air circulation. During normal operation,
three lower level fans and two upper level fans are operating.

In the event of a reactor scram, both standby fan coil units
and the standby recirculating fans are started upon receipt
of a scram signal to remove the additional heat released.
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9.4.11.3 Safety Evaluation

The primary containment cooling system does not have to
operate, in the event of LOCA, to ensure the safe shutdown of
the reactor. Recirculation and head area return fans will be
useR as the hydrogen mixing system in the event of a LOCA.
However, its design incorporates the following features to
ensure system operation during normal operation and the con-
ditions noted below:

a. Two standby fan coil units are provided to ensure
uninterrupted cooling in the event of any single
unit failure.

b. All fan coil units, recirculation fans and head
area return fans are designed to withstand the
effects of a safe shutdown earthquake and are
powered from the emerqency diesel buses. Operator
action is required to start the system on
emerqency power.

c. All fan coil units, recirculation fans and head
area return fans are designed to operate for six
hours in an environment of 340'F, 45 psig steam so
that they will be functional for heat removal in
the event of a small pipe break.

d. All containment Fans have been qualified for use
in containment in accordance with XEEE 334-1974.
Qualification testing was successfully performed
on a prototype fan for motor heatinq aqing, fan
resonant search, vibration endurance, and LOCA
simul.ation (see 6.2.5).

9.4. 11.4 'Yestinq and inspection Requirements

All components of the primary containment cooling system are
subjected to shop and field tests prior to plant operation.
System performance is verified during reactor operation when
the equipment is operating at design conditions. The operabi-lity and performance of standby equipment is determined by
rotatinq the duty. of redundant components.

All system ductwork is subjected to leak tests during erection
and is balanced in accordance with the procedures of the
Associated Air Balance Control Council. All system components
are subjected to preoperational testinq at Resign conditions.
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Temperature and humidity sensors are located throughout the
primary containment as indicated in Figure 9.4-8. These sen-
sors continuously monitor ambient conditions inside the con-
tainment and the performance of the cooling system.

9.4.11.5 Instrumentation Requirements

The primary containment fan coil units and recirculation fans
are each controlled by individual selector switches with indi-
cation light's, mounted in the main control room.

During normal plant operation, two of the three lower level
fan coil units are placed in the AUTO mode of operation with
the third unit in standby. In the AUTO mode, both fans of the
fan coil unit operate continuously with the two speed fan
controlled by a temperature switch with its sensor locatedin the neutron cable area beneath the reactor. On a
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In each supply subsystem, a transfer pump powered from a UPS
bus takes suction from the diesel oil storage tank and
discharges to an associated diesel generator fuel oil day tank
to maintain the fuel oil level within the day tank. The
transfer pump is sized to provide a flow of 4.4 times the
maximum engine consumption rate and is automatically
controlled by level switches activated by day tank fuel level.
The capacity of each fuel oil storage tank is sufficient to
provide seven days of operation for the diesel qenerator being
served.

Fach transfer pump is connected to a day tank. There is a
pipe interconnectinq the transfer lines. By shutting off the
isolation valve to day tank "A" the fuel oil can be pumped
from storage tank "A" and from storage tank "R" to day tank
"B". Ry shuttinq off the isolation valves at day tank "A" and
at transfer pump "8" and openinq of the isolation valves in
the cross connection line, the fuel oil can be pumped from
storage tank "A" to day tank "8". By the same logic the fueloil can be pumped from storage tank "8" to day tank "A". If a
rupture occurs in the transfer line beween one storage tank
and its associated Ray tank, 'the interconnecting cross linewill be isolated by manually shutting off the isolation valves
in that line. This will assure adequate fuel oil supply to
the other day tank. If a rupture occurs in the intercon-
nectinq cross line, this line will he isolated and thereby the =

fuel oil supply will not be interrupted between any storage
tank and its associated day tank.

The volume of the day tanks permits eight and one-half hours
of enqine operation of the associated diesel generator without
resupply to the day tank. This arrangement provides three
hours of operation before the transfer pumps starts, two hours
of operation between a start signal to the transfer pump and
day tank low level alarm in the event the, transfer pump does
not start, and three and one-half more hours of operation
after low level alarms are actuated to take required correc-
tive action.
At normal high oil level a switch will shut off the pump. If
the +uel oil level reached two inches above the normal hiqh
level, a hiqh level condition is reached and a second level
switch is activated. This switch will close the solenoid
valve at the day tank inlet and send an alarm signal. Any
excess oil will return to the fuel oil storage tank throuqh
the one-half-inch minimum flow line.
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A single failure analysis of the fuel oil storage and transfer
system for diesel generators 1A and 1B is presented in Table
9.5.7. Although a single failure may result in loss of fuel
to one diesel generator, the other diesel generator can pro-.
vide sufficient capacity for emergency conditions, including
safe shutdown of the reactor (see 8.3) coincident with loss of
offsite power.

Each diesel oil storage tank of generator 1A or 1B has a capa-
city of 60,000 gallons which is more than sufficient to supplyoil for one diesel generator for seven days. In addition,
each day tank has a capacity of 3000 gallons. The diesel
generator fuel consumption at 100% generator rating of 4650 kW
is 340 ga/hr. The HPCS diesel oil storage tank (50,000
gallons) and its associated day tank are also adequate to
sustain operation of the HPCS diesel for at least seven days.

The minimum site storage of seven days (even assuming the loss
of one storage tank serving diesel generators 1A and 1B) is
considered adequate time for obtaining additional fuel oil, if
required. Fuel can be available at the site within six hours
from local sources (Pasco, Washington), or from more remote
terminals within 12 to 24 hours.

Materials for the fuel oil supply system are as follows:

Material Corrosion Allowance

Piping
Buried Storage Tank
Day Tank

ASME SA-106, GR B

ASME SA-515, GR 70
ASblE SA-283, GR C

3/16"
3/16"

The corrosion protection of exterior surfaces of the buried
piping and components are coated with coal tar enamel and all
application of coating are in strict accordance with AWWA
Specification C203.

The buried components of the fuel oil system are all at a uni-
form temperature and not subject to condensation phenomena.
The periodic sampling of the fuel oil storage tank bottom will
serve a two fold purpose — removing accumulated water and
sedimentation, and monitoring any possible corrosion.
A fuel oil filter and strainer is provided on each fuel line
to eliminate passage of particles, f ive (5) microns or larger
in size, to the engine injectors.
Diesel oil pipe lines between the storage and day tanks run
through culvert pipe sleeves at about six feet below the
diesel generator building floor. Diesel oil pipe lines
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extending under the diesel gneerator building do not r'eceivefull protection from the exterior rectifier-anode system
because of the electrical shielding effect of the ground grid
and foundation reinforcing and structural steel. Since the
earth area under the diesel generator building is sheltered
and hence relatively much drier than the earth exterior tothis building, no additional cathodic protection system is
provided or required.
9.5.4.4 Testing and Inspection Requirements

System components are inspected and cleaned prior to instal-
lation. Instruments are calibrated during testing and auto-
matic controls are tested for actuation at the proper set
points. Alarm functions are checked for "operability andlimits during plant preoperational testing. Automatic actua-
tion of system components is tested periodically in accor-
dance with Chapter 16, Technical Specifications. The systemis operated and tested initially with regard to flow paths,
flow capacity, and mechanical operability in accordance with
Chapter 14.
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9.5.6 STARTING AIR SYSTEM

9.5.6.1 Design. Bases

a. Each emergency diesel generator, including the
HPCS diesel generator, is provided with separate,
independent starting air systems.

b. Each starting air system on diesel generator 1A
or 1B has sufficient air receivers to provide for
seven diesel generator starts on the primary
receivers and seven diesel generator starts on
its standby receivers. For additional flexibil-
ity in the system, the redundant receivers are
interconnected so that either of the two (2) air
circuits is capable of starting the diesel engine
in the event of a major component failure in one
circuit.

c. The piping system associated with the starting
air system is designed, fabricated, inspected,
and erected in accordance with ANSI B31.1 with
all components fabricated from carbon steel
(stainless steel piping is provided on the
engine). The system is designed to Seismic
Category I requirements. The''ir receivers asso-
ciated with diesel generators 1A or 18 are
designed and constructed in accordance with the
requirements of ASME Section VIII. The HPCS
diesel generator air receivers were designed and
constructed in accordance with the 1971 edition
of this code.

9.5.6.2 System Description

The starting air system is shown schematically on Figure
9.5-4.
The starting air systems for diesel generators 1A and 1B con-
sist of one electric motor driven,air compressor, one dual
drive (i.e., electric motor and diesel engine) air compressor/
eight air receivers, and associated piping and controls. For
the HPCS diesel generator, only two air receivers are provided
and the redundant air compressor is diesel driven only.

The major system components are located external to the diesel
generator skid in the diesel generator building. This
building is designed to meet Seismic Category I requirements
and contains no high or moderate energy piping.
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For diesel generators 1A and 18, two separate 250 psig,air;
cooled compressors discharqe through common pipinq to two
banks of four 32 cubic foot air receivers which are connecteR
in parallel. Each bank of air receivers has the capability of
a minim'um of. seven engine starts. Each bank is connected
thxough common piping to the air starting motors of both
enqines.

The second bank of air receivers can be valved off and kept in
reserve." The flow path is from the air receiver manifold to
the engine piping through a pressure control valve, an isola-
tion valve, a strainer, a solenoid valve, an air relay valve,
and.-a,lubricator to each air starter motor.

The air start system on each engine consists of four air
starter motors. Two motors are installed at each end of the
engine. These air starter motors drive a flywheel ring gear
which turns the engine. When a start signal is given, an air
start solenoid admits air to engage a pair of air start motor
pinions to the flywheel ring gear. When the pinions are
enqaqed, air i's admitted throuqh an air control valve to a
pair of air starter motors. Rho»ld the pair of air starter
motors Cail to engaqe after three seconds the other pair of
starters on the opposite side of. the engine automatically
will be actuated.

The air starter motors are controlled by electric relays
to'lternatethe right hand and left hand pairs; Hach engine

cranking time is approximately two seconds, with a free air
flow to each air starter of 15 cubic feet per second at 150
pslg

Control switches for the motor driven operation of the air
compressors are on the diesel engine control board. These
control s~itches permit on-auto-off operation. A selector
switch permits selection of either compressor to function as
the primary pressurization compressor.

pressure switches in either air receiver tank automatically
start the selected compressor when the receiver pressure
decays to 227 psig. A separate low pressure alarm switch is
provided for each bank of air receivers and is set to alarm at
215 psig on a local panel and in the main control room. If
the selected compressor tails to, operate or cannot hold system
press»re (215 psig) the compressor, which is on standby, will
start automatically.
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11.3 GASEOUS WASTE MANAGEMENT SYSTEMS

11.3.1 DESIGN BASES

11.3.1.1 Design Objective

The objective of the gaseous waste management system is to
process and control the release of gaseous radioactive efflu-
ents to the site environs so as to maintain as low as reason-
ably achievable the exposure of persons in unrestricted
areas to radioactive gaseous effluents (Appendix I to 10 CFR

50, May 5, 1975). This is to be accomplished while maintain-
ing occupational exposure as low as reasonably achievable and
'without 'limiting plant operation or availability.
11.3.1.2 Design Criteria
The gaseous waste management systems are designed to limit
the dose to off-site persons from routine station releases to
significantly less than the limits specified in 10 CFR 20 and
to operate within the emission rate limits established in the
technical specifications.

As a design basis for this system, an annual average noble
radiogas source term (based on 30-minute decay) of 100,,000
uCi/sec of the "1971 Mixture" as discussed in 11.1 is used.
Table 11.3-1 indicates the design basis noble radiogas source
terms'eferenced to 30-minute decay.

The annual average exposure at the site boundary during normal
operation and anticipated operational occurrences from gaseous
effluents does not exceed the dose objectives of Appendix I to
10 CFR 50. The radiation dose design basis for the treated
off-gas is to delay the gas until the required fraction of
the radionuclides has decayed and the daughter products are
retained by the charcoal and, the HEPA filters.
The'gaseous radwaste equipment's selected, arranged and
shielded to maintain occupational exposure as low as reason-
ably achievable. The des'ign of the system was accomplished
prior to the issuance of Regulatory Guide 8.8. However, the
system incorporates substantially the guidance provided in
this regulatory guide. The gaseous effluent treatment system
is designed to the requirements of General Design Criteria as.
follows:

11.3-1
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General Design Criteria 60

The system has sufficient capacity to reduce the off-gas activ-
ity to permissible levels for release during normal operation,
including anticipated operational occurrences, and to allevi-
ate any termination of releases or limitation of plant opera-
tion due to unfavorable site environmental conditions.
General Design Criteria 64

Continuous monitoring of activity levels in the system up-
stream of the delay line provides advance notice of any poten-tially significant, increase in releases. Continuous monitor-
ing of the system effluent; with automatic isolation at activ-
ity levels corresponding to administrative release limits and
annunciation at lower levels, along with continuous monitoring
of the reactor building elevated release duct, radwaste
building ventilation exhausts and turbine-generator building
ventilation exhausts, provide assurance that, activity releases
to the environment will in all events be maintained within
established limits.
11.3.1.3 Equipment, Design Criteria
A list of the off-gas system major equipment items which
includes materials, process conditions, and'number of units
supplied, is provided in Table 11.3-2. Equipment and pipingis designed and constructed in- accordance with the require-
ments of the applicable codes as given in Tables 3.2-1 and
3. 2-2.

The quality group classifications of the various systems are
shown in Table 3.2-1. Seismic category, safety class, quality
assurance requirements, and principal construction codes
information is contained in 3.2. The system is designed to
Quality Group Classification C.

The reactor building, turbine-generator building, and radwaste
building contain radioactive gas sources. The des'ign bases
and characteristics for the ventilation systems for these
three buildings are described in 9.4.

Equipment and components used. to collect, process, or store
gaseous radioactive waste are not designed as Seismic Cate-
gory I, with exception of the charcoal adsorber vessel sup-
ports. Conservative analyses similar to those presented in
Reference 11.3-5 demonstrate that equipment failure will not
result in off-site, doses exceeding 0.5 Rem. The failure of
the off-gas system, the related failure of the steam-jet, air
ejector lines and the gland sealing system are analyzed in
15.7.1.

1 1 ~ 3 2
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11.5.2.2.1 Gaseous Process and Effluent Radiation
Monitoring System

11.5.2.2.1.1 Off-Gas Pretreatment Radiation Monitoring
System

This system can monitor radioactivity in the condenser off-gas
at the inlet to the secondary air ejector on the steam get
air ejector (SJAE) but normally it monitors at the outlet of
the water separator downstream of the catalytic recombiners.
The two sampling points are manually switched to assess pro-
cess operation. The monitor detects the radiation level
which is attributable to the fission gases produced in the
reactor and transported with steam through the turbine to
the condenser.
A continuous sample is extracted from the off-gas pipe via a
stainless steel sample line. It is then passed through a
sample chamber and a sample panel before being returned to,
the suction side of the SJAE. The sample chamber is a steel
pipe which is internally polished to minimize plateout. It
can be purged with room, air to check detector response to
background radiation by using a three-way solenoid operated
valve. The valve is controlled by a switch located in the
main control room. The sample panel measures and

indicates'ampleline flow.
k

The sample chamber is monitored by a gamma-sensitive ioniza-
tion chamber mounted external to the sample chamber. The
channel has a logarithmic radiation monitor which provides
a system alarm output and is provided with a recorder.
Power is supplied from the 125 VDC nondivisional bus for the
logarithmic radiation monitor, from the 120 VAC instrument
bus for the recorder and from a local 120 VAC bus for the
sample and vial sampler panels.
The radiation monitor'has four trip circuits: two upscale
(high-high and high), one downscale (low), and one inoperative.
The trip outputs are used for alarm function only. Each trip
is visually displayed on the radiation monitor and actuates
a control room annunciator: off-gas high-high, off-gas high,
and off-gas downscale/inoperative. High or low sample line
flow measured at the sample panel actuates a control room
off-gas sample high-low flow annunciator.

The radiation level output by the monitor can be directly
correlated to the concentration of the noble gases by using
the semiautomatic vial sampler panel to obtain a grab sample.
To draw a sample, a serum bottle is inserted into a sample
chamber, the sample lines are evacuated and a solenoid-
operated sample valve is opened to allow off-gas to enter the
bottle.

11.5-8
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An additional trip signal for high radiation alarm is provided
by the recorder and actuates a reactor building vent high
radiation control room annunciator. Each radiation monitor
visually displays the measured radiation level.

Arrangement details are shown in Figure 11.5-2.

11.5.2.1.3 Control Room Fresh Air Intake Radiation
Monitoring System

This monitor system measures the radioactivity in the two
remote fresh air intake lines to the main control room. In
the event of a release of abnormal gaseous radioactivity from
the plant and the transporting of this radioactivity by wind
currents to the remote air intakes, this monitoring system
provides channel trip signals to initiate protective action by
closing valves in the effected fresh air intake line(s). The
system consists of two divisionally separated channels. Each
channel consists of redundant local detectors (beta scin-
tillation type) and redundant control room indicator-trip
units, alarms and a two-pen radiation recorder.

Required 120 V AC supply for Division 1 and 2 equipment in
both the main control room and remote locations is provided on
a divisional basis by 120/240 V AC critical (Class 1E
instrumentation power system.

Gas samples are withdrawn from sample probes in a continuously
flowing section of the fresh air intake pipelines. These
samples run in stainless steel tubing to local cabinets
located on the 437-foot level of the radwaste building. The
divisionally separated local cabinets each have two detectors
and pre-amplifiers, blowers and sample flow control equipment.
The beta scintillation detectors are housed in lead shields to
minimize the effects of background radiation and enhance
response to low level radioactivity. Associated radiation
monitors and recorders are mounted in the main control room.

Each radiation monitor has three trip circuits: one upscale
for high radiation, one upscale for high-high radiation and
air intake (channel) valve closure, and one downscale for
instrument inoperative. All alarms annunciate in the main
control room.

Arrangement details are shown on Figure 11.5-3.

11.5.2.2 Systems Required for Plant Operation

All systems associated with the plant process cycle provide
for indication and recording of radiation levels in the main
control room in conjunction with alarm annunciation features.

11. 5-7
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Information on these systems is presented in Table 11.5-1 and
the arranqements are shown in Figures 11.5-2 and 11.5-4
throuqh 11.5-10.
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The bottle is then removed and, the sample is analyzed in the
counting room with a multichannel gamma pulse height analyzer
to determine the concentration of the various noble gas
radionuclides. A correlation between the observed activity
and the monitor reading permits calibration o'f the monitor.
For arrangement details see Figure 11.5-4.
11.5.2.2.1.2 Off-Gas Post-treatment Radiation Monitoring

System
This system monitors radioactivity in the off-gas piping
downstream of the off-gas system charcoal vessels and up-
stream of the off-gas system discharge valve. A continuous
sample is extracted from the off-gas system piping, passed
through the off-gas post.-treatment sample panel for monitor-
ing and sampling, and returned to the off-gas system piping.
The sample panel has a pair of filters (one for particulate
collection and one for halogen collection) in parallel (with
respect to flow) with two identical continuous gross radia-
tion detection assemblies. Each gross radiation detection
assembly consists of a shielded chamber, a scintillation
detector, and a check source. Two radiation monitors in the
main control room analyze and visually display the measured
gross radiation level.
The sample panel shielded chambers can be purged with room
air to check detector response to background radiation by
using a three-way solenoid valve operated from the control
room. The sample panel measures and indicates sample line
flow. A solenoid operated check source for each detection
assembly operated from the control room can be used to
check operability. of the gross radiation channel.
Power is supplied from +24 VDC buses for the radiation
monitors, from a 120 VAC instrument bus for a common two-
pen recorder, and from a 120 VAC local bus for the sample
panel.
Each radiation monitor has four trip circuits: two upscale
(high-high-high, and high), one downscale (low) and one
inoperative. Each trip is visually displayed on the radia-
tion monitor. The first, three trips actuate corresponding
control room annunciators: off-gas post-treatment high-
high-high radiation, off-gas post-treatment high radiation,
and off-gas post-treatment downscale. The high-high trip
circuit on the recorder actuates an off-gas post-treatment
high radiation annunciator in the main control room. High
or low sample flow measured at the sample panel actuates a
control'room off-gas vent pipe sample high-low flow ann-
unciator.

11. 5-9
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A trip auxiliary unit in the control room takes the high-high-
high (HHH) ~ and downscale trip outputs and, if its logic is
satisfied, initiates closure of the off-gas system discharge
and drain valves. The logic is satisfied if two HHH, one HHH
and one downscale, or two downscale trips occur. The HHH trip
setpoints are determined such that valve closure is initiated
prior to exceeding technical specification limits. Any one
hiqh upscale trip initiates closure of off-gas system bypass
line valve and initiates opening of the treatment line valve.

A visual sampler. panel similar to the pretreatment sampler
panel is provided for grab sample collection to allow isotopic
analysis and gross monitor calibration.
For arrangement details see Fiqure 11.5-4.

11. 5. 2. 2. 1. 3 Charcoal Red Leak Detection Vault Radiation
Monitoring System

The charcoal bed vault air handling room is monitored for an
incr'ease in the gross gamma radiation level from leakaqe of
radioactive noble aases out of. the treatment system. The
channel includes a sensor and converter, indicator, trip unit,
and a locally-mounted auxiliary unit. The detector is mounted
on the outside of the air handling room door to avoid the low
temperature inside the room. The insulated door only atten-
uates 80 keV gamma (Xe-133) by 40 percent. The indicator and
trip unit is located in the main control room. The channel
provides for= sensing and readout, both local and remote, of
gamma radiation over a range of six logarithmic decades (1 to
106 mR/hr) .

The indicator and trip unit has one adjustable upscale trip
circuit for alarm and one downcale trip circuit for instrument
inoperative which annunciate in the main control room. The
trip circuits are capable of convenient operational verifica-
tion by means of test signals or through the use of portable
gamma sources. Power is supplied from the channel A power
supply of the reactor building ventilation exhaust plenum RMS.

For arranqement details see Figure 11.5-2.

11.5.2.2.1.4 Mechanical Vacuum Pump Exhaust Radiation Mon-
itorinq System

The radiation monitor on the mechanical vaccum pump exhaust
is clesiqned to alarm and stop the mechanical vacuum pumps and
turbine qland seal condenser exhaust fans in the case of high
level of radioactive gases in air being exhausted to the reac-
tor building elevated release duct. The mechanical vacuum
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pump is operated during plant startups to remove bulk air from
the condenser and is secured at the point where the steam jet
air ejection suction is available and condenser of f-gases are
routed through the recombiner charcoal process treatment
system. In addition to monitoring discharges via the mechani-
cal vacuum pumps, the turbine gland seal air exhauster system
is continuously monitored via this process radiation moni-
toring system. Clean sealing steam is used on the turbine
gland seals to maintain the releases of radionuclides to as
low as reasonably achievable limits. The monitor complies with
General Design Criterion 64 is Quality Class II and Seismic
Category II.
The channel includes a local sensor and auxiliary unit in the
main control room, an indicator and trip unit and a recorder.
The channel provides for sensing and readout, both local and
remote, of gamma radiation over a range of four logarithmic
decades (0.01 to 100 mR/hr).

The indicator and trip unit has one adjustable upscale trip
circuit for high radiation alarm and to stop the mechanical
vacuum pumps, and one adjustable downscale trip circuit for
instrument inoperative that annunciate in the main control

roomed

For arrangement details see Figure 11.5-5.

11.5.2.2.1.5 Reactor Building Elevated Release Duct
Radiation Monitoring System

This monitor subsystem measures the radioactivity in the reac-
tor building exhaust prior to its discharge to the environ-
ment, and in doing so complies with Regulatory Guide 1.21,
Rev. 1 and General Design Criterion 64. This monitor detects
radioactivity in the exhaust from gland seal and mechanical
vacuum pumps, the treated off-gas system effluent, standby gas
treatment and exhaust air from the entire reactor building
ventilation. Samples of particulate and iodine activity are
accumulated on filters which will be changed and analyzed at
least weekly.

A, continuous representative sample is extracted from the ele-
vated release duct through an isokinetic probe, passed
through a filtered paper to collect particulates and through
an impregnated charcoal filter to collect iodine. These
filters are analyzed to determine the quantities of the speci-
fic radionuclides released. These results, together with the
strip chart recording of gaseous activity, provide a permanent
record nf the activity released to the environment. The
sample travels through the gas monitor, a flow indicator and
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then a sample. pump prior to being returned to the exhaust
vent.

The gas monitor is mounted in a heavily shielded chamber.
Table 11.5-1 lists the sensitivity and range of this detector.
Xn the event that the chamber becomes contaminated, increasing
background, it can be disassembled for cleaning or replace-
ment.
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The gas channel consists of the local detector and preampli-fier, a xadiation analyzer and a recorder in the main control
room.

This monitor has no control functions. There are two adjust-
able trip circuits, one high for high radiation alarm and one
low for instrument inoperative that annunciate in the main
control room.

Arrangement details are shown in Figure 11.5-5.

11.5.2.2.1.6 Turbine-Generator Building Ventilation
Release Duct Radiation Monitoring System

This monitor system measures the radioactivity in the turbine
building exhaust, prior to its discharge to the environment
and in doing so complies with Regulatory Guide 1.21, Rev. 1
and General Design Criterion 64. This monitor detects
the fission and activation products from the steam which may
leak from the turbine or the other primary components in the
building. The gaseous activity in the exhaust, is expected to
normally be below detectable levels. The particulate and
iodine activity is accumulated on filters for a week to obtain
sufficient activity to be detectable. These filters are an-
alyzed'to determine the quantities of specific radionuclides
present and these results together with the gaseous activity
strip chart recorder, provide a permanent record of radio-
activity released to the environment.

A continuous representative sample is extracted from the
exhaust vent, through an isokinetic probe, passed through afilter paper to collect particulates and through an impreg-
nated charcoal filter to collect iodine. The sample travels
through the gas monitor, a local flow indicator and then a
sample pump prior to being returned to the exhaust vent.

The gas monitor is mounted in a heavily shielded chamber.
The gas channel consists of the local detector and pre-
amplifier count rate meter and a recorder in the main control
room. Arrangement details are shown on Figure 11.5-6.

This monitor has no control functions. There are two adjust-
able trip circuits, one high for high radiation alarm and one
low for instrument inoperative that annunciate in the main
control room.

ll.5-12
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B. SYSTEMS RE UIREO FOR PLANT OPERATION
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CHAPTER 12

RADIATION PROTECTION

12.1 ASSURING THAT OCCUPATIONAL RADIATION EXPOSURES ARE AS
LOW AS REASONABLY ACHIEVABLE (ALARA)

12.1.1 POLICY CONSIDERATIONS

The Washington Public Power Supply System (WPPSS) Organization
is committed to maintaining occupational radiation exposures
at the lowest practicable level while performing all activi-
ties related to operation of their nuclear power plants. This
commitment is reflected by providing for effective control of
radiation exposure in the following major areas:

a. Management direction and support

b. Consideration during design of facilities and
equipment

c. Development of good radiation practices, includ-
ing preplanning and the proper use of appropriate
equipment by qualified, well trained personnel.

The radiation protection practices are based, when practicable
and feasible, on Regulatory Guide(s) 8.8, Revision 3 and 8.10,
Revision 1. The Operational Health Physics Program provides
for the majority of the recommended actions in both regulatory
guides, including:

a. Organization and position descriptions to ensure
an adequate ALARA program;

b. Exposure reduction program;

c. Cost benefit analysis program;

d. Exposure tracking program employing the
"Radiation Work Permit" .

12.1.1.1 Organization

The WPPSS Organization is structured to provide assurance that
the ALARA policy is effective in the areas described above.
Following is a description of the applicable activities con-
ducted by individuals or groups having responsibility for
radiation protection:

12. 1-1
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a. The Assistant Director of Generation and
Technology is the upper''management person respon-
sible for ensuring that an effective ALARA policy
and program is maintained.

b. The Manager of Health, Safety and Security,
through the Manager of Radiological Programs,
develops and directs an ALARA Program that re-.
flects management philosophy, meets regulatory
requirements and remains effective. Radiological
Programs staff support the plant Health Physics
Section on ALARA considerations and provide an
annual appraisal of plant ALARA performance and
practices.

12. 1-1a
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Equipment Location

1. Several radiat'ion sources on the 437'-0"
level of the Radwaste Building are located
with two sources'n each cubicle. This
arrangement maintains occupational exposures
"as low as reasonably achievable" (ALARA) by
use of the following alternate ALARA methods:

The waste collector tank and floor drain
collector tank are in the same cubicle.
These tanks share redundant pumps and cross
tie piping. If abnormal conditions occur
and one or both of these tanks becomes a
major source of radiation, either one of
the pumps can be used to empty the tanks
prior to any maintenance.

The chemical waste tank and .distillate tank
share the same cubicle. These tanks are
not expected to be major sources of
radiation. Based on the source terms
described in Table 11.2-8, the dose rate at
three feet from the surface of these tanks
normally does not exceed 0.1 mrem/hr. In
addition, redundant pumps and cross tie
piping permit the transfer of tank con-
tents should abnormally high radioactivity
levels occur.

Gas coolers and charcoal absorbers share
the same cubicle. These items have no
moving parts, and are highly reliable with
no routine maintenance requirements. In
addition, system redundancy and remote iso-
lation capabilities eliminate the need for
prompt entry into the cubicle. This per-
mits the noble gases and radioiodines to
significantly decay prior to entry.

Placing the above sources in shared cubicles
does not result in increased occupational
exposures.

Area radiation monitors 28 and 29 are located
in corridor C-125 to detect abnormal radio-
logical conditions. During reactor and rad-
waste operations and under the direction of a
Radiation Work Permit entry to this area is
expected only for .non-routine observation and
maintenance.
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(2) Radioactive. pipes are routed so that radi-
, ation exposure to plant personnel is mini-

mized. The extent to which radioactive
pipes are. routed through normally accessible
areas is minimized. Shielded pipe chases
are utilized in normally accessible areas.
Whenever possible, radioactive and non-radio-
active pipes are* kept separate for mainten-
ance purposes.

(3) Shielded valve stations are used where prac-
tical. To further minimize personnel expo-
sure, remotely operated valves are used,
where practical. Normally operated manual
valves in high radiation areas are provided
with extension stems through a shield wall
to a low radiation area.

(4) Where practical, pumps are located in
shielded areas outside cubicles containing
radioactive components.

(S) Where practical, local instrumentation read-
outs are brought to points outside shielding
walls.

(6) To minimize maintenance time and hence expo-
sure, sufficient space is available in shield
cubicles housing radioactive equipment (e.g.
heat exchangers, demineralizers, etc.) to
perform required tasks. Access platforms at
intermediate levels are provided to enhance
access to portions of equipment inaccessible
from the floor.

(7) Where possible, equipment and components
which require frequent servicing are designed
so that they can be removed, with minimum
exposure, to appropriate low radiation areas.
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12.3 RADIATION PROTECTION DESIGN FEATURES

12.3.1 FACILITY DESIGN FEATURES

The WNP-2 plant incorporates the design objectives and the
design feature guidance given in Regulatory Guide 8.8 to
the extent discussed in 12.1.2.1. Examples of these
features axe discussed in 12.3.1.2.

Figures 12.3-1 to 12.3-15 show the general arrangement. for
each of the plant buildings. In addition, these figures show
the shielding arrangement, radiation zone designations for
both normal operation and shutdown conditions, controlled
access areas, personnel and equipment decontamination areas,
location of the health physics facilities, location of radi-
ation monitoxs, location of radwaste control panels, location
of the counting room and location of the onsite laboratory
for analysis of chemical and radiochemical samples. The
counting xoom is located on El.487'-0" of the Radwaste and
Control Building. .(Refer to Figure 12.3-5, identification
number 485.) The design basis radiation level within the

. counting room is O.l mrem/hr during normal operation.

12.3.1.1 Radiation Zone Designations

Five main radiation zones have been defined as a means of
classifying the occupancy r'estriction on various areas within
the plant as follows:

a. Zone I — applies to areas t hat .have a maximum
desrgn dose rate of 1 mrem/ rh. Habitation of
such an area, on a 40-hour-per-week, 50-week-per-
year basis, results in a whole-body dose of less
than 1.25 rem per calendar quarter, the limit
specified in 10 CFR 20.101. Plant personnel and
authorized visitoxs are allowed uncontrolled
access to these areas.

b. zone II — is used to indicate the lowest level
radratron areas within the plant to which
access is controlled. This zone applies
to areas, that have a design dose rate of between
1.0 and 2.5 mrem/hr. Occupancy on a 40-hour-per-
week, 50-week-per-year basis results in a whole-
body dose which does not exceed the 1.25 rem per
calendar quarter limit for individuals in a re-
stricted area specified in 10 CFR"20.101.

c. Zone III — areas which are designed as Zone III
are raaKiation areas", as defined in 10 CFR 20. 202,

12.3-1



in that occupancy for 1 hour could result in a
dose in excess of 5 mrem. The design dose rate
in Zone III areas does not exceed 15 mrem/hr.
All such areas are posted with signs bearing the
radiation caution symbol and the words "CAUTION—
RADIATION AREA," as prescribed by 10 CFR 20.203.

d. Zone IV — is used to designate radiation areas
where the maximum design dose rate does not ex-
ceed 100 mrem/hr. These areas are "radiation
areas," as defined in 10 CFR 20.202, and are
posted with "CAUTION — RADIATION AREA" signs
required by 10 CFR 20.203. An area radiation
survey of radiation levels is conducted prior
to occupancy of Zone IV areas in order to deter-
mine the allowed occupancy time.

e. Zone V — areas which are designated as Zone V
are high radiation areas," as defined in
10 CFR 20.202. The design dose rate in Zone V
areas exceeds 100 mrem/hr. All such areas are
posted with signs bearing the radiation caution
symbol and the words "CAUTION — HIGH RADIATION
AREA," as described in 10 CFR 20.203.

Each access point, to every Zone V area is secured
by locked door or other positive control method.
Occupancy of such areas is limited in frequency
and duration and entrance must be authorized in
advance by the Health Physics Supervisor or his
representative.

An area survey of radiation levels will be con-
ducted prior to first entry of Zone V areas in
order to determine the maximum habitation time.

12.3.1.2 Traffic Patterns

Access to the various plant areas is shown on Figures 12.3-16
to 12.3-19. The basic traffic flow for entry 'into the plant
is as follows:

a ~

b.

c ~

After passing through the guard house, all plant
per'sonnel enter the service building lobby
(see Figure 12.3-16).
Clerical personnel, engineers and management
personnel use uncontrolled stairs to go to the
second, floor of the service building.
All other personnel go directly from the lobby

12.3-2
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f . Access to the turbine generator buildinq, reactor
building, radwaste huildinq, diesel qenerator
building is then from the main plant corridor by
stairs and/or elevators through positive access
controlled doors. Only authorized personnel can
qain access to a particular building.

12.3.1.3 Radiation Protection Design Features

Section 12.1.2 discusses the desiqn objectives for the WNP-2

plant. Examples showing the incorporation of these objectives
are provided helow. We layout of the plant, including major
equipment Locations and radiation zone designations are shown
on Figure 12.3-26 through 12.3-39.

12.3.1.3.1 Facility Design Features

Filters and Demineralizers — T.iquid radioactive waste and
other process streams containing radioactive contaminants
are processed through fiLters and demineralizers. The
pressure-precoat type of filter is used in the major fluid
processinq systems. Cart:ridge type filters are used in a few
select instances such as in the CRD system. Xn the case of
demineralizers, either the pressure-precoat or deep bed type
of. demineralizer is employed. The location and the arrange-
ment of the fiLters and demineralizers are shown on Fiqures
12.3-32, 12.3-33, 12.3-34 and 12.3-35.

Each filt:er and demineralizer is located in a shielded
cubicle on El. 487'-0" of the radwaste and control building.
These filters and demineralizers are accessible through the
ceiling of the cubicle by removinq the shielding plug at
FL. 507'-0". '%is minimizes the radiation exposure to plant
personnel from adjacent sources. After removal of t:he
shieldinq plug, the filter or demineralizer can be serviced
remotely by use of special tools desiqned for this purpose.
'tf it is necessary, the filter or demineralizer can be
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removed from the cubicle to a work area for servicing. There
are overhead cranes provided for the purpose of shielding
plug and filter or demineralizer vessel removal.

Each pressure precoat type filter or demineralizer has its
own support equipment such as a holding pump, process control
valves and precoating equipment. The holding pump and process
control valves associated with each filter or demineralizer
is located in the valve gallery. This valve gallery is loca-
ted on the east. side of the radwaste-control building, El.
467'-0", and is a Zone IV radiation area (Figure 12.3-2) .
The holding pump and motor operated valves can be operated
from control panels located in Zone II or III radiation areas.
Manually operated process control valves are operated by use
of reach rods that pass through the shielding walls into the
corridor. This corridor is a Zone III radiation area. With
the exception of instrument root valves, all pumps and valves
can be remotely operated. Instrument root valves are normally
opened and are not used during noxmal plant operation. Thefilter or demineralizer precoat equipment and associated con-
trols, which includes metering equipment, are located in a
Zone II radiation area to provide for maintenance access.
Each filter or demineralizer may be backwashed with condensate
water, chemically cleaned or purged with air from a remote
control panel. Each deep bed demineralizer has its own sup-
port equipment. A gravity feed subsystem transfers the fresh
resins from the resin addition tank to the demineralizers.
The spent resins are transferred hydro-pneumatically to the
spent resin tank.

All piping routed to and from filter or demineralizer cubicles
are located in the valve gallery area or in shielded pipetunnels. The pipes are routed to avoid unnecessary bends,
thus minimizing possible crud buildup.
Specific examples of filters ox demineralizers that incorpor-
ate the aforementioned design featuxes are the waste col-lector filter and waste collector demineralizer. A typicallayout is shown in Figure 12.3-21.

Tanks — All tanks which contain radioactive liquids and solids
are categorized into different. groups depending on their levelof radioactivity. Tanks that contain significant level ofradioactivity are located on El. 437'-0" of the radwaste
and control building.
The tanks that contain xadioactive backwash and resins
are located in shielded cubicles. These include the con-
densate phase separator tanks, condensate backwash receiv-
ing tank, spent resin tank, waste sludge phase separatortank and the RWCU phase separator tanks. These tanks are

12.3-4
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e. Leak tests — sources are checked for leakage or
loss of material at least semi-annually.

f. Disposal — all licensed material disposals are in
accordance with 10 CFR Part 20 requirements, or
by transfer to an authorized recipient as pro-
vided in 10 CFR Parts 30, 40 or 70.

12.3. 1.4.2 Facilities and Equipment

Facilities are provided for handling unsealed sources, such as
the liquid standard solutions used for calibration of plant
instrumentation. The radiochemical laboratory is equipped
with a negative pressure fume hood with filtered exhaust. The
hood work surface is designed to withstand heavy weights, so
that shielding can be provided in the form of lead brick.
Drains from the fume hood are routed to the liquid radwaste
system.

Remote handling tools are used as needed for movement of the
high level sealed sources from their normal storage con-
tainers. Shielding to reduce personnel exposure is provided
for these sources when they are not in use and to the extent
practicable while they are in use.

Portable radiation and contamination monitoring instrumen-
tation is provided, as described in 12.5.2, for surveillance
to maintain control of the sources.

12.3.1.4.3 Personnel and Procedures

The WNP-2 Health Physics/Chemistry Supervisor, Health Physics
Supervisor, and the Plant Chemistry Supervisor are responsible
for control and monitoring of sealed and unselaed source and
byproduct materials. The WNP-2 Nuclear Engineer is account-
able for special nuclear materials (SNM). Monitoring during
handling of these materials is provided by the health physics
group. Experience and qualifications of health physics per-
sonnel are described in Chapter 13.

Radiation safety procedures and instructions to personnel
involved in handling byproduct materials are included in the
WPPSS Health Physics Programs and Procedures Manual.

The generic Emergency Plan and the plant Emergency Plan
implementing Procedures provide instructions for:

a. designated evacuation routes;

b. assembly area(s);
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c. procedures;

d. drills;
in accordance with ANS 8.3-1979.
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12.3.1.4.4 Required Materials

Any byproduct, source or special nuclear materials in the
form of reactor fuel, sealed neutrol sources for reactor
startup, sealed sources for reactor instrument and radiation
monitoring equipment calibration, or as fission detectors,
will be limited to the amounts required for reactor operation
or specific calibration purposes.

12-3.2 SHIELDING

12.3.2.1 General

The radiation shielding design is in compliance with all
NRC regulations concerning permissible radiation doses to
individuals in restricted and non-restricted areas. The
guidance provided in Regulatory Guide 1.69 on concrete
radiation shields is followed to the extent discussed in
Appendix C. The guidance provided in Regulatory Guide 8.8
on radiation protection is followed to the extent dis-
cussed in 12.1.2.1. The plant design and layout
optimizes personnel and/or equipment protection. Shield-
ing is supplemented with whatever administrative control
procedures are necessary to ensure regulatory compliance.
These control procedures include area access restrict-
ions, occupancy limitations, personnel monitoring require-
ments, and radiation survey practices. Other criteria
and considerations are listed in 12.1.2.

The shielding design is evaluated under the following con-
ditions of plant operation:

a ~ Operation at design power, including antici-
pated operational occurrences.

b. Shutdown conditions, with radiation from the
subcritical reactor core, spent fuel assemblies
and other sources discussed in 12.2.

c ~ Post-accident conditions, including those acci-
dent occurrences analyzed in Chapter 15. Em-
phasis is placed on control room habitability.

12.3-12
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The majority of'he shielding calculations performed are of
the "bulk shielding" type.;- Ordinary concrete, having a den-
sity of about 150 lbs/ft3, is used for shielding except for
special applications. In special applications, water, steel,
high density concrete,. lead and permali JN P/3% boron are
used.

The effects of mechanical or electrical penetrations in shield
walls on radiation exposure to personnel is minimized by
locating penetrations to preclude direct view of radiation
sources through the penetration. The effect of penetrations
in shield walls is also minimized by keeping penetration
openigs to the smallest practicable size. Penetrations are
locatd away from immediate areas with personnel access. When

these criteria cannot be implemented, penetrations are
off-set.
Access into shielded areas is, in general, by labyrinths.
Labyrinths are located to preclude direct personnel radiation
exposure. Where labyrinths are not practicable, shield doors
are used. Knock-out walls for equipment removal are
constructed of brick arranged in staggered rows to preclude
direct streaming.

Portable and removable shielding devices are used when prac-
tical and feasible. Portable shielding devices are easily
moved from one location to another. Removable shielding devi-
ces are normally used at specific locations and can be removed
when necessary. The reactor vessel to fuel pool transfer
passage is a location where removable 'shielding is employed
primarily for the protection of personnel working in the
drywell.
12.3.2.2 Methods of Shielding Calculations

Standard methods are used in computing the required shielding
thickness for a given source. These methods are described in
References 12.3-1 through 12.3-4. Specific methods of calcu-
lation and the computer codes used in the shielding design are
discussed below.

The NRN computer code (Reference 12.3-5) is used to determine
the shielding requirements for the core generated neutrons and
to calculate the thermal neutron flux used to determine cap-
tured gamma sources outside the core. This code is based on a
multi-group slowing down and diffusion system corrected by a
multi-group first flight or removal neutron source. The
neutron cross sections used with this code are from Oak Ridge
National Laboratories with modifications which have resulted
from comparisons with data in BNL-325 (Reference 12.3-6) and
the ENDP/B data libraries.

12.3-13
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The QAD-BR computer code, which is based on the QAD-P5 code
(Reference 12.3-8) is the basic code used to determine
shielding requirements for gamma ray sources. This code pro-
vides gamma flux, dose rate, energy deposition and other quan-
tities which result from a point by point representation of a

volume distributed source of radiation. Attenuation coef-
ficients for water, iron and lead, used in this program are
taken from the Engineering Compendium for Radiation Shielding
(Reference 12.3-1). Concrete attenuation coefficients are
taken from ANL-6443 (Reference 12.3-9).

12. 3-13a



BLMK



Any shielding requirements which are not determined with the
QAD code were determined by using the methods discussed in
the Reactor Shielding Design Manual'(2). The various sources
are reduced to their basic geometric configuration (line,
disc, cylinder, sphere, etc.) and the corresponding equations
are solved to find the dose. The Taylor exponential form of
the buildup factor is used in these equations. All required
data is taken from Reference l.
The criteria for penetration acceptability is based on the
radiation zone, levels in the areas separated by the wall where
the-pene'tration is located. The penetration is analyzed if
the radiation zone changes by greater than one level (i.e.,
from Zone V to Zone IXI) in passing from one area to another.
This analysis considers both the scattered as well as the
direct radiation. The direct component, is calculated using
the point source attenuation equation, as described in the
Reactor .Shielding Design Manual (2). The scattered compon-
ent is calculated using the Chilton-Huddleston equations
Compensato'ry shielding (e.g., labyrinths, steel plate, lead
wool) is 'used as needed, to reduce radiation streaming through

, penetrations and to protect against localized "hot spots".

The general dose rate in each plant area, including contribu-
tions from radiation streaming, satisfies the design dose rate
specified for that area.

Entrances to shielding cubicles are designed to prevent source
radiation from passing directly through the opening. Whenever
possible,- a labyrinthine entrance is designed to reduce the
emerging radiation -to a level compatible with the access re-
quirements outside the cubicle.. The scattered and direct
components of the emerging radiation are calculated by the
above methods.

12.3.2.3 -, Shielding Description

12.3.2.3.1 General

The description of the shielding throughout the entire plant
is summarized on the shielding drawings shown in Figures
12.3-7 to 12.3-10. These drawings show the shield wall and
floor thicknesses and are to be used in conjunction with the
radiation zone maps, Figures 12.3-1 to 12.3-6, to locate the
process 'equipment which .is'shielded and to determine the
design dose'rate.

12.3-14
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12.3.2.3.2 Reactor Building

The sacrificial shield is an ordinary concrete structure two
feet thick, lined on the inside and outside by steel plates
of a minimum thickness of 0.5 inches each. The sacrificial
wall extends between elevations 519'-2 1/4" and 567'-4 1/2".

The biological shield wall protects station personnel in the
reactor building from primary and secondary radiation emanat-
ing from the reactor vessel. The dose rate at the outer faceof the biological shield as well as above the shield plug
(above the reactor vessel) is, in general, less than 2.5
mrem/hr during normal operation. The reactor core is the pri-
mary source of radiation, and it is used in computing the
above dose rate. The wall is in the shape of a shell of the
frustrum of a cone, and its composition is ordinary concrete
at least 5 feet thick. Inside the biological wall exists the
primary containment vessel which has the same shape as the
wall. The primary containment vessel is made of 3/4" minimum
steel plate. The core, N-16 contained in the recirculation,
system, the main steamlines and the water in the vessel below
the core constitute the major sources of radiation used to
determine the radial dose rate. The shielding arrangement for
the other major sources in the reactor building is shown on
Figures 12.3-1 to 12.3-10.

12.3.2.3.3 Turbine Building
The turbines (201), moisture separator reheaters (270) and the
feedwater heater system (252, 253) are located in the turbine
access areas at El. 501'-0", and El. 471'-0". These areas are
surrounded by ordinary concrete walls at least 3-1/2 feetthick. The dose rate to the areas outside these walls is
less than 2.5 mrem/hr.

The walls which surround the turbine-generator access area atEl. 501'-0", extend up to El. 524'-0". This minimizes theeffects of direct radiation streaming at the site boundary.

The shielding arrangement for the major sources of radiationin the turbine building, including those discussed above, are
shown in Figures 12.3-1 to 12.3-10.

12.3.2.3.4 Radwaste Building
The shielding arrangement for the major sources in the
radwaste building are shown in Figures 12.3-1 to 12.3-10.
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12.3.3 VENTILATION

The plant ventilation systems for the different areas of the
plant are designed to meet the requirements of 10 CFR Parts
20 and 50. Gaseous wastes will be released in a controlled
manner to environs such that during plant operation, on-site
and off-site radioactivity levels are as low as reasonably
achievable. The design features which limit and reduce the
airborne radioactivity are as follows:

a. In the reactor, radwaste and turbine generator
buildings, the air flow is from areas of low
radioactivity potential to areas of higher
radioactivity potential. This serves to isolate
and segregate airborne radioactivity which may
be released due to equipment failure or mal-
function, and leakage from fluid systems.

b. To prevent radioactivity buildup, all ventilation
air is supplied to the reactor, turbine and
radwaste building on a once through basis.

c. All cubicles housing equipment which handles
radioactively contaminated material are venti-
lated at a minimum rate of three volume air
changes per hour.

d. All sinks and chemical laboratory work
areas where radioactive samples or materials are
handled are provided with exhaust hoods to pro-
tect operating personnel from. airborne contami-
nants.

e. All liquid equipment leaks which are potential
sources of airborne radioactivity in the reactor
building are collected in the reactor building
equipment drain system. The drain system is
maintained at a negative pressure with respect to
the balance of the building to protect operating
personnel from airborne leakage generated in the
system sumps. All exhaust air drawn from the
reactor building equipment drain system is
filtered by absolute particulate and charcoalfilters. The particulate and charcoal filters
minimize the release of contaminated. parti'cu-
lates and iodine.
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Fiqure 12. 3-25 (el. 572'-0") shows the layout of the standby
qas treatment system filter units. The concrete wall between
the units serves as both a fire wall and missile barrier be-
tween the two filter trains. Access doors, 20." x 50", are
pxovided into each plenum section between unit elements.
Ample aisle space is provided outside the units for ease of
access for personnel to perform tests and maintenance. Char-
coal test cannisters are provided as shown in Figure 12. 3-25.
There are 12 test cannisters per four inch deep filter bed."
OOP and freon injection and detection ports are provided as
shown.

12.3.4 IN-PLANT AREA RADIATION AND AIRBORNE
RADIOACTIVITYMONITORING INSTRUMENTATION

12.3.4. 1 Criteria for Necessity and Location

The objective of the in-plant area radiation and airborne
radioactivity monitoring systems are:

a. To warn of excessive gamma radiation levels in
areas «here nuclear fuel is stored or handled.

Cs

To provide operating personnel with a record and
indication in the main control room of gamma
radiation 1evels at selected locations within the
var ious plant build inq s.

To provide information to the main control. room
so that decision may he made with respect to
deployment of personnel in the event of a
radiation accident or equipment failure.

cl. To assist in the detection of unauthorized or
inadvextent movement of radioactive material
within the various plant buildings.

e. 'Co provide local alarms at selected locations
where a substantial change in radiation levels
might be of immediate importance to personnel
frequentinq the area.

f. To monitox the atmosphere in areas having a high
potential for increase gamma radiation levels
where personnel may be reguired to work.

g. Vo supolement other systems including process
radiation leak detection or. building release
detection in, detecting abnormal miqrations of
radioactive materials from process streams.

12. 3-19



WNP-2 AMENDMENT NO. 27
November 1982

h. Tn monitor the general conditions in the reactor
building following an accident.

i. To furnish information for making radiation
surveys.

Except for the three high range (10-10 / mR/hr) monitors in the
reactor building, no credit is taken for the operability of
the in-plant area radiation and airborne radioactivity moni-
tors in the event of an accident. However, the probability is
high that many or all of the thirteen (13) area monitors in
the reactor building will be operable. These monitors have
ten local sensors in separate physical locations within the
reactor building. The wiring from the local sensors is run to
the main control room in cable runs that have Seismically I
qualified supports. The electrical supply for the area moni-
tor indicatoralarms in the main control room are powered from
a critical 120 V AC supply. Only the local audible alarms are
powered from a local AC supply and its loss would not impact
control room readings. In the event of a LOCA creating high
humidity conditions, the sensors would not be impacted for
they are designed to maintain operability and accuracy to 100
percent RH. The Geiger-Mueller sensor will maintain overall
accuracy to 70'C.

12.3.4.2 Description and Location

a. Area Radiation Monitors

Area radiation monitors consist of local detec-
tor alarm units and main control room mounted
indicator trip units, alarms and recorders.
Redundant criticality monitors are located in the
reactor building new fuel storage pit as recom-
mended by Regulatory Guide 8.12. Other detector
locations have been selected in accordance with
good operating practice and from past operating
experience with similar plants. Detector loca-
tions are shown in Figures 12.3-26 to 12.3-39.
Annunciations are given in the main control room
and locally at the sensors when radiation levels
exceed a predetermined level. Point indication
and recording are provided for in the main
control room. Local detectors are wall-mounted
approximately seven feet off the floor. The
detectors have sufficient cable length to be
taken from their normal positions to floor level
for insertion into calibrating chambers to verify
instrument accuracy. Portable monitors are nor-
mally carried by personnel working in areas where
area radiation monitors have not been installed.
These are areas that are accessed very little.
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The location and ranges of the 34 area radiation
monitors are given in Table 12.3-1 ~

Airborne Radiation Monitors

Airborne radioactivity monitoring for plant per-
sonnel protection and surveillance utilizes:
fixed location, continuous particulate monitors
which include continuous iodine samplers; por-
table continuous particulate monitors with con-
tinuous iodine samplers positioned at specific
work sites; and particulate and iodine'grab
samples taken before and during specific jobs.

Movable local alarming continuous air monitors
are placed at predetermined plant locations for
personnel protection and to substantiate the
quality of the plant breathing atmosphere. The
monitors have local readouts (charts) and have
radioiodine sampling capabilities.
The installed continuous particulate monitoring
system was designed for responsive personnel
protection and plant surveillance. The four
installed particulate monitors measure the air-
borne particulate activity levels in the rad-
waste, reactor, and turbine building ventilation
exhaust, and furnish alarm and recording signals
to the main control room. These units draw
above five (5) cfm air sample through the par-
ticulate filter which is monitored by a shielded
beta detector with an efficiency of approxi-
mately 30%. The resultant response of the
system is an increase of about 600 cpm for one
hour of sampling at a 1 x 10 10 v Ci/cc
concentration. External gamma radiation will
increase the background by 70 cpm/mR/hr.

The actual ability of a ventilation exhaust moni-
toring system to detect the airborne particulate
concentration in a specific space is dependent
upon the following factors:
1. Plow rate ratio (flow of air from a specific

confined space/flow rate of bulk ventilation
system exhaust);

2. Particulate activity and its half-life of
the bulk ventilation system exhaust air;
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3. Radionuclide composition in the specific
confined space;

4. The energy of the beta radiation from the
radionuclide composition.

Normal plant conditions are expected to
yield a bulk ventilation exhaust air
concentration (primarily short-lived fission
product daughters and natural activityhalf-life about 20 min.) of 1 — 3 x
10 10 ACi/cc. This will reach an
equilibrium on the sample filter of about
1000 cpm. The MPCa for normal plant
airborne contamination is expected to be
greater than o x 10 "8 ~Ci/cc. At this
MCPa concentration a one-hour accumulation
(one MPCa — hour) will equal 3.3 x 105
cpm. Consider a dilution factor of 250:1,
the one-hour accumulation will equal 1300
cpm. This is a worst case dilution that
considers the reactor building CRD room at
400 cfm in the 97,000 cfm building bulk
exhaust flow. Therefore, the ventilation
monitoring system will easily detect 10
MPCa - hours on all Locations.
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12.3.4.3 Specification for Area Radiation Monitors

The areas radiation-monitoring system is shown as a function
block diagram in Figure 12.3-20. Each channel consists of a
combined sensor and a converter unit, a combined indicator
and trip unit, a shared power supply, and a shared multipoint
recorder. All channels also have a local audible alarm aux-
iliary unit mounted near the sensor.

Bach monitor has an upscale trip that indicates high radia-
tion.and a downscale trip that indicates instrument trouble.
These trips sound alarms but cause no control action. The
trip circuits are set so that a loss of power initiates an
alarm.

The type of detector used. is a Geiger-Mueller tube responsive
to gross gamma radiation over an energy range of 80 KeV to
7 MeV. Dete'ctor ranges are given in Table 12.-1.

The overall accuracy within the manufacturer's,design range
of temperature, humidity, line voltage, and line frequency
variation is such that the actual reading relative to the
true reading, including susceptability and energy dependence
(100 KeV to 3 MeV) is within 9.5% of equivalent linear full
scale recorder output for any decade.

The calibrating frequency is once every 18 months and assures
that drift does not exceed + 0.2% of equivalent linear full
scale recorder output for a 24-hour period of a + 2% for a
30-day period.

Facilities for calibrating area radiation monitor units are
provided for by means of a test fixture designed for use in
the adjustment procedure for the area radiation monitor sen-
sor and converter unit. It provides several gamma radiation
levels between 10 and 250 mR/hr. The calibration unit source
is cobalt-60. A cavity in the test fixture receives the mon-
itoring sensor. A window is located on the back wall of the
cylindrical lower half of the cavity through which radiation
emanates from the source to the sensor. A chart on each test
fixture indicates the radiation levels available from the
unit for the various control settings. For checking at high-
er radiation levels, a source of sufficient strength and
energy levels is provided in a shielded test fixture.
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An internal trip test circuit, which is 'adjustable over the
full range of the trip circuit, is provided. 'Che test signal
is Fed into the indicator and trip-unit input so that a meter
reaclina is provided in addition to a real trip. Kll trip cir-
cuits for hiqh level and criticality monitors are of the
latchinq type and must be manually reset at the front of the
control room panel. The trip circuits for all other ARMs're
of the non-latching type. Testing of the system circuits will
be possible from the control room.

12.3.4.4 Specification or Airborne Radiation Monitors

The airborne particulate monitors contains a p scintillation
detector, a count ratemeter and a local radiation recorder.
Means for remote recording and alarm annunciation is provided
for in the main control room. Sample collectors consist ot
shielded, stationary filter-type air collector. The calibra-
tion frequency will occur at least annually and after major
maintenance. Instrument response checks will be made at least
monthly. Monitors will be calibrated using standard radioac-
tive sources in the samme geometry as the location of the par-
ticulate .Filter or by collection and analysis of mixtures
present at known air Flow rates. Particulate monitors are
orovided in the reactor, turbine and ra6waste buildings. '.Che
monitors are located so as to monitor the exhaust air from
that huilding prior to any filtration. tn addition, charcoal
sampling cartridges will he installed in each monitor for
laboratory analysis of iodine.
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TABLE 12.3-1 (Continued) Page 2 of 3

Station
Number

12

13

15

16

17

18

19

20

21

22

23

Location'nd

Title
Reactor Building
RCXC Pump Room

Reactor Building
HPCS Pump Room

Reactor Building
471 Level

Reactor Building
501 Level

Reactor Building
606 Level

Turbine Building
Turbine
Front Standard

Turbine Building
Entrance

Turbine Building
Reactor Feed
Pump Area lA

Turbine Building
Reactor Feed
Pump Area 1B

Turbine Building
Condensate
Pump Area

Main Control Room

Radwaste Building
Valve Room E

Rancae

1-104mR/hr

1-104mR/hr

10-2 104R/hr

10-2 104R/hr

10-2-104R/hr

1-104mR/hr

1-104mR/hr

1-104mR/hr

1-10 4mR/hr

1-104mR/hr

1-104mR/hr

1-104mR/hr
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TABLE 12.3-1(Continued) Page 3 of 3

Station
Number

24

25

26

27

28

29

30

31

32

33

Location
And

Title
Radwaste Building
Valve Room W

Radwaste Building
Sample Area

Radwaste Building
North CRD Pump Area

Reactor Building North478'evel
Radwaste Building
Hot Machine Shop

Radwaste Building
Contaminated
Tool Room

Radwaste Building
Waste Surge
Tank Area

Radwaste Building
Tank Corridor
Area North

Radwaste Building
Tank Corridor
Area South

Radwaste Building
Radwaste
Control Room

Rancae

1-104mR/hr

1-104mR/hr

1-104mR/hr

1-104mR/hr

1-10 4mR/h r

1-104mR/hr

1-104mR/hr

1-104mR/hr

1-10 4mR/hr

1-104mR/hr

Note: Alarm settings for all of the above monitors will be
selected to provide indication of any abnormal in-
crease in radiation levels while minimizing false
alarms.
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b.

C ~

Regulatory Guide 8.4 is implemented except for
C.2.b, which states, "The calibration/response
test result should not exceed +10% of an exposure
from a source traceable to the National Bureau of
Standards." This is accepted on the minus side,
but is considered excessively stringent on the
positive side. Since the error on the positve
side results in exposure conservatism to the
~orker, +208,is a more reasonable limit for
rejection of a pencil dosimeter.

Regulatory Guide 8.6, "Standard Test Procedure for
Geiger Muller Counters," will be used as
applicable. This guide references ANSI
N42.3-1969 (ANSI/IEEE Standard 309-1970) for
twelve different tests to Geiger Muller counters.
The Supply System will develop tests and proce-
dures to assure that Geiger Muller tube charac-
teristics are appropriate for planned (or
intended) applications. These tests, may incor-
porate plateau characteristics, lead time, effi-
ciency, and operating environment.

Regulatory Guide 8.28 is implemented with the
following exceptions:

The 1.2-meter drop test is considered abusive
and omitted with preevaluation, preoperational,
and premaintenance checks completed prior to,
their use. These are:

1. Source and battery checks completed prior to
use'.

Use restricted to personnel completely fami-
liar with the dosimeter;

3. Suspected, or actually defective dosimeters
are repaired, checked, and certified comple-
tely operational prior to reissue;

4. Inoperable dosimeters taken out of service.
12.5.2.1 Criteria for Selection

Radiation and Contamination Survey Instrumenta-
tion — This equipment was selected to cover the
wide range requirements extending from picocurie
quantity measurements in the laboratory to the
thousand R/hour ranges necessary for emergency
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Rose rate determinations. The. laboratory instru-
mentation was chosen to provide capability for
the auantitative and qualitative analyses re-
quired to iRentify and measure the radionuclides
encountered in a power reactor. The portable
instrumentation includes low level Retection
capabilities for alpha, beta, and qamma con-
tamination and wide ranges of dose rate measuring
instruments for beta, gamma, and neutron
radiation. The criteria for guantity selection
were to provide adequate available counting time
for. anticipateR demand in the laboratory and suf-
ficient portable instruments to cover normal
operational and emergency reguirements in all
areas of the WNP-2 facility.

b. Airborne Radioactivity btonitoring — Rasic cri-
teria for selection of this equipment was to pro-
vide a means for determining radioactive airborne
effluents released from the plant, and to effec-
tively monitor airborne radioactivity levels
within the plant environs. Provisions have been
made for continuing response monitoring of noble
gases discharged from gaseous release points from
the reactor, radwaste, and turbine building, and
for continuous sampling of radioiodines and par-
ticulates at these same locations. Internal
plant air monitoring instrumentation is used with-
in these buildings with readout locally and in the

12.5-3a
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control room. Selected devices, capable of
airborne particulate monitoring, are included
in all the instruments and for radiohalogens
and gases where appropriate.

c ~

d.

Area Radiation Monitoring — This system was de-
signed to provide continuous surveillance of
radiation levels throughout the plant with local
alarm at predetermined levels, local indication
and control room annunciation and recording.
Functions of the system include warning of ex-
cessive gamma radiation levels in fuel storage
and handling areas, detection of unauthorized
or inadvertent movement of radioactive materials
in the plant, local alarms to warn personnel in
an area of a substantial increase in radiation
levels, provision for supervisory information
in the control room so that correct decisions
may be made in the event of a radiation incident,
backup to other systems for detection of abnormal
migrations of radioactive materials in or from
the process streams, and providing a permanent
record of gamma radiation levels at selected
locations within the various plant buildings.
Personnel Monitoring — Personnel dosimetery de-
vices were chosen to provide a record of exposure
.received by all workers and visitors entering
the controlled areas of the plant under normal or
accidental conditions.

I
Personnel dosimeter badges containing thermo-
luminescent dosimeters, film, or other acceptable
dosimeter provide the primary legal record of
exposure incurred by personnel. Each person
entering plant controlled areas is assigned a
badge, which is recorded with the wearer's identi-
fication. Results of the badge and the period
of exposure are recorded on a document kept as a
legal WPPSS record. Badges used will be capable
of recording exposure over a range of at least
10 mrem to greater than 1,000 rem.

Neutron exposures are assigned by determining the
dose rate versus the time spent in any areas
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Procedures for conducting radiation surveys are given in the
WPPSS Health Physics Program and Procedures manual.

12.5.3.4 Procedures for Radioactive Contamination Control
This section describes the bases and methods used for monitor-
ing and control of radioactive contamination on personnel,
equipment and plant, surfaces. The following limits are usedfor release of materials and equipment from the plant control-
led areas:

a ~ "Loose", "Smearable", or "Transferable" Con-
tamination — Is kept at a minimum and maintained
below 1,000 dpm/100cm2 8, y and 100 dpm/100cm a
to be considered clean. a surveys are not
routinely made unless plant conditions indicate
a may be present.

b. "Fixed" Contamination — Is measured by direct
survey, and a surface is considered radio-
actively contaminated if it exceeds 100 CPM
above background per GM probe area, with the
background less than 500 CPM. Measurements are
made at an average distance of 1 cm, through
a maximum absorber thickness of 7 mg/cm . Fixed
contamination is further defined as that radio-
active material remaining after successive
attempts at removal by approved procedures which
are no longer effective.

Procedures for personnel entering and leaving contaminated
areas and the associated survey requirements are given in
the WPPSS Health Physics Manual.

12.5.3.5 Procedures for Control of Airborne Radioactivity
Evaluation of airborne radioactivity concentrations is done
procedurally by several methods. Routine airborne surveys
consist of observing the continuous air monitors located in
various areas of the plant and also the effluent monitors.
These observations are supplemented by grab samples taken on
a routine basis and by laboratory analysis of selected particu-late and charcoal filters used on the continuous monitors.
Special airborne surveys are made with portable samplers when
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a constant air monitor indicates increases in airborne radio-
activity, or to evaluate conditions in a specific area or on
a specific job.

The portable air sampling equipm'ent consists of both high and
low volume collectors with appropriate media for collecting
particulates and radioiodines. These samplers are used for
both spot evaluations by collection of grab samples and longer
term evaluations by use of low volume samplers to collect over
the period of a specific job or activity. Laboratory analysis
is made of air samples for gross radioactivity and, where war-
ranted, for specific isotope identification and quantification
to determine- and record airborne concentrations.

Selected numbers of the routine air samples collected are
analyzed for specific isotope content to ensure that MPC
levels are not being approached. Special samples are taken
for this purpose whenever unexplained increases occur on
constant air monitors or when gross activity levels indicate
there is a potential for having 25% of the value specified
in 10CFR20, Appendix B, Table l, Column l of any isotope pre-
sent in the mixture.

Airborne radioactive iodine monitoring includes integrated
sample collection and laboratory analysis plus portable
sampling and analysis. Portable sampling encompasses iodine
collection on charcoal cartridges of nominal dimension of 2"
disc diameter by l" thickness at calibrated flow rates up to
2.5 scfm. Duration of sampling is determined by the antici-
pated ambient concentration levels whereas a nominal sampling
period in excess of five minutes is selected to minimize
sampling errors. Where gross noble gas concentrations exist,
the sample cartridge may be purged in the laboratory with
clean filtered air to minimize noble gas interferences. The
cartridge will be sealed in a clean plastic bag and taken to
the analytical laboratory counting room for analysis.
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The Health Physics Supervisor and his staff
work on an individual and group basis with
other plant organizations to determine what
their principal sources of exposure are and
to look for methods of reducing these expos-
ures.
Plant administrative practices provide for
regular review and updating of all p'rocedures.
Procedures provide for routine maintenance,
calibration, and testing of all radiation in-
strumentation and equipment. New equipment
will be added as necessary for replacement and
to supplement that existing. Written proced-
ures are provided for use of equipment where
required.
Plant facilities are routinely reviewed for
possible improvements from a radiation pro-
tection standpoint. 12.1.3 describes
several changes that, have been incorporated
into plant design for this purpose. Other
considerations are additional shielding where
practicable, improved ventilation control,
additional equipment, and .increased physical
restriction.
The routine and special, surveys previously
described point out levels of radioactive con-
tamination in plant areas. The WNP-2 staff
is committed to maintaining a clean plant and
considers it routine procedure to reduce levels
of contamination whenever such action will not
result in an increase of occupational radiation
exposure to personnel.

One aspect that is considered important and
used in implementing the radiation protection
program is the incorporation of previous reactor
and power reactor experience in this area.
Previously successful methods, procedures, and
equipment are used whenever possible.
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Training of all personnel who work in the plant
in radiation safety practices is mandatory and
given a high priority by Supply System and
WNP-2 Management. The System Training Manager
is supplemented by a full time Training Coordin-
ator in each. plant and is responsible for
development of all training programs, including
radiation safety indoctrination.
Radiological Programs personnel and Plant
Radiation Safety Staff personnel assist in this
,training by providing instructors for some
phases. 'The degree of training provided each
plant worker is dependent on his function and
degree of responsibility, however, all radi-
ation workers in the plant are provided training
considered necessary or required for their
position. The training programs provided are
designed to meet the requirements of 10CFR19.12
and the guidance of Regulatory Guides 8.8,
8.10, and 1.8.

12.5-22



AMENDMENT NO. 4
June 1979WNP-2

TABLE 12.5-1
WNP-2 PLANT HEALTH PHYSICS INSTRUMENTATION

Number T~e
Multichannel y Energy
Analytical System with
GE-Li Detector

Minimum
A~ccurac

Not
Applicable

Minimum
Radiation

Not
Applicable

10

Multichannel y Energy
Analytical System with
NaI Detector

B - y Proportional
Counters

Single Channel Analyzer—
Well Detection Systems
Liquid Scintillation
Counter
Sealer — GM Detector-
Shield Units
ion Chamber Dose Rate
Instruments
Telescoping Dose Rate
Instruments

Neutron Dose Rate
Instruments*

8 - y Survey Meters with
Standard, End Window, or
Pancake Type Probe

Alpha Counters - Gas Pro-
portional Portable Survey
Instruments

Frisker Type Personnel
Contamination Monitors

Hand and Foot Counters

Not
Applicable

Not
Applicable

Not
Applicable
Not
Applicable
Not
Applicable
+10% of
Full Scale
Pull Scale
+10't

Not
Specified

+10% of
Full Scale

+10% of
Full Scale

+10% of
Full Scale

+10% of
Full Scale

Not
Applicable

Not
Applicable

Not
Applicable
Not
Applicable
Not
Applicable
0-5R/hr

0.01 R/hr-
999.9 R/hr

0 mrem/hr-
5 rem/hr

0-70,000 CPM

0-500,000 CPM

0-500,000 CPM

0-50,000 CPM

Portal Monitor

Condenser R-Meter

Portable Area Moni,tors
with Adjustable Alarm

Constant Air Monitors-
Moving Filter 8 Detector

Not Specified Not Specified

+3% offull Scale
0-250R

+15% of Actual 1-1000 mr/hr
Intensity
+10% of Actual 50-50,000 CPM
Intensity

Portable Constant Air
Monitors

+10% of
Full Scale

0-50,000 CPM

900

100

Personnel Dosimeters-
Direct Reading

Personnel Dosimeters-
Direct Reading High Ranges

Personnel Alarming Dose
Integrators

+20% to -10% 0-500 mR

+20% to -10% Various Ranges
to 100 R

Not Specified Not Specified

* Provides dose rate in mrem/hr for neutrons with energi.es
between 0.025 eV and 10MeV, directional response +10%
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14.2.12.1.36 Standby Gas Treatment System
Preoperational Test

a. ~Pur ose

To verify the reliable operation of the Standby
Gas Treatment (SGT) System, including fans,filter trains and related controls.

The System Lineup Tests have been completed and
the TWG has reviewed and approved the procedure
and the Startup Superintendent has approved the
initiation of testing. The following systems
must have readiness verification:
(1) Essential 480 Vac power

(2) Instrument power

(3) Control air
(4) Reactor Building Heating and Ventilation

c. General Test Methods and Acce tance Criteria
Verification of the Standby Gas Treatment System
is demonstrated by the proper integrated opera-
tion of the following:
(1) SGT fans and control logic

(2) Filter trains and related instruments

(3) Automatic valves and control logic
(4) System interconnections to Reactor Building

Heating and Ventilation, and Primary Con-
tainment Atmospheric Control Systems

(5) Annunciators
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14.2.12.1.37 Loss of Power and Safety Testing Preoperational
Test

a. Purpose

To verify the operaton of the 230/115kV, 6.9kV,
4.16kV, and 480V distribution systems.

To verify the integrated ability of the plant
electrical distribution and safety systems to
operate on normal and standby power sources
during accident conditions.

To verify that loss of a single AC or DC distri-
bution system division (exclusive of the HPCS
diesel generator and batteries) will not prevent
the remaining systems from actuating during an
accident condition.

b. Prerequisites

The System Lineup Tests and the 69/N consecutive
starts for the emergency D/Gs have been completed
and the TWG has reviewed and approved the proce-
dure and the Startup Superintendent has approved
the initiation of testing. The 125V DC system
and the FCCS are available to support testing.

c. General Test Methods and Acceptance Criteria

Verification of the 230/115kV, 6.9kV, 4.16kV and
480V distribution system operability shall be
demonstrated by the following:

I

(1) Demonstration of circuit integrity and
integrated operation of circuit breakers,
controls and interlocks, instrumentation,
automatic transfer features and protective
devices and alarms.

(2) Demonstration of proper system response to a
loss of the 230kV and 115kV distribution
systems independently and simultaneously both
with and without LOCA/containment isolation
s ignals.

(3) Demonstration of proper system response to a
loss of the 230/115kV distribution systems
and one individual standby diesel generator
during an FCCS/containment isolation
actuation.
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c ~ The steam lines are modeled by eight pressure
nodes incorporating mass and momentum balances
which will predict any wave phenomena present in
the steam line during pressurization transient.
The core average axial water density and pressuredistribution is calculated using a single channel
to represent the heated active flow and a single
channel to represent the bypass flow. A model,
representing liquid and vapor mass and energy
conservation and mixture momentum conservation,
is used to describe the thermal-hydraulic behav-ior. Changes in the flow split between the
bypass and active channel flow are accounted for
during transient, events.

e. Principal controller functions such as feedwater
flow, recirculation flow, reactor water level,
pressure and load demand, are represented
together with their dominant nonlinear
characteristics.

f. The ability to simulate necessary reactor protec-
tion system functions is provided.

g. The control systems and reactor protection system
models are, for the most part, identical to those
employed in the point reactor model, which is
described in detail in Reference 15.1-1 and used
in analysis for other transients.

15.1.2.3.2 Input Parameters and Initial Conditions

These analyses have been performed, unless otherwise noted,
with the plant conditions tabulated in Table 15.0-2.
End of cycle (all rods out), scram characteristics are assumed.
The safety/relief valve action is conservatively assumed to
occur with higher than nominal setpoints. The transient is
simulated by programming an upper limit failure in the feed-
water system such that 135% feedwater flow occurs at the
design pressure of 1060 psig.
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17.1 QUALXTY ASSURANCE DURING DESIGN AND CONSTRUCTION

There are four principal participants in WNP-2 design and
construction quality programs. They are the Owner, Washington
Public Power Supply System; the Architect/Engineer (AE), Burns
and Roe, Xnc.; the Nuclear Steam Supply System (NSSS)
Supplier, General Electric Company; and the Construction
Manager (CM), Bechtel Power Corporation.

a. The Supply System, as the Owner and licensee, has
overall responsibility for assuring that the
plant is designed and constructed in accord with
approved QA programs. The Supply System WNP-2
Project QA organization provides management
overview of the other elements of the site QA
programs. Section 17.1.1 describes the Supply
System WNP-2 Quality Assurance Program.

b. Burns and Roe, Xnc. provides Architect/Engineer
and related services for WNP-2. Section 17.1.2
describes the Burns and Roe Quality Assurance
Program.

c. The General Electric Company provides NSSS
design, fabrication, and erection/construction
services for WNP-2. Section 17.1.3 describes the
GE Quality Assurance Program.

d. The Bechtel Power Corporation provides construc-
tion management services for WNP-2. This service
consists primarily of direction and coordination
of site contractor activities and includes
related QA/QC services. Section 17.1.4 describes
the Bechtel Quality Assurance Program.

17.1.1 WASHINGTON PUBLIC POWER SUPPLY SYSTEM QUALITY
ASSURANCE PROGRAM

The Washington Public Power Supply System (Supply System or
WPPSS) has implemented a Quality Assurance Program (QA
Program) for the design, procurement,'nd construction of
WPPSS Nuclear Project No. 2 (WNP-2). This QA Program has been
implemented in accordance with requirements of Appendix B to
10CFR50. The applicable requirements of Appendix B, 10CFR50
are applied to those items classified as WPPSS Quality Class I
due to their relationship to a nuclear safety function.
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As the license applicant, the Supply System is responsible for
the plant. Therefore, the Supply System WNP-2 QA Program and
its implementation has been structured to assure that design,
procurement, and construction activities are accomplished in
accordance with sound engineering principles and practices.
Systems, components, and structures that are safety-related,
in the context of 10CFR20g 10CFR50g GIld 10CFR100g are required
to be designed, specified, fabricated, installed, and tested
in accordance with applicable regulatory requirements, codes,
standards, specifications, and procedures.

The description of the Supply System WNP-2 Design and
Constructon QA Program which follows is of the program as it
currently exists. This program evolved from the original
quality program which first appeared in Appendix D.O of the
PSAR. The changes involved in this evolution process include:
NRC requested changes; updates in organization respon-
sibilities and authorities; and the incorporation of new
requirements.

17. 1. 1. 1 Organization

The Supply System Managing Director is responsible to the
Board of Directors for the overall management of Supply System
activities, including the establishment and implementation of
policies. The Managing Director resolves issues involving
quality brought to his attention because of failure to reach
resolution at lower levels of management. Overall Supply
System organization is shown, on Figure 17.1-1.

The Deputy Managing Director is responsible and accountable to
the Managing Director for:

a. coordinating and integrating the activities of
Supply System organizations;

b. supporting and advising the Managing Director in
his functions of leadership and evaluation; and

c. acting for the Managing Director as and when
requied.

The Quality Assurance Director is responsible and accountable
to the Managing Director to develop, administer, and assess
the implementation of the Supply System Corporate Quality
Assurance Program. Included in this, responsibility are
auditing functions performed on the Supply System WNP-2
quality affecting activities; audits, surveillance or surveys
of suppliers of material, equipment, or services for the WNP-2
Project. The Quality Assurance Director has stop work
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authority. He provides for the review of the status and ade-
quacy of the WNP-2 QA Program on an annual basis.

The Director of Nuclear Safety is responsible and accountable
to the Managing Director to develop and administer Licensing,
Operational Nuclear Safety, and Design and Nuclear Safety
Assessment activities in support of the Project.

The Technology Director is responsible and accountable to the
Managing Director for technical support of Supply System
activities from a centralized organization. Functions which
are encompassed by this organization include corporate
engineering, nuclear fuel management, environmental programs,
corporate performance, and project support.

The Director, Contracts and Materials Management is respon-
sible and accountable to.the Managing Director for the pro-
curemment and control of materials, equipment, and services of
the Supply System. This includes the Headquarters and Project
Business organizations which provide support to the Program
Directors for procurement, contract management, contract
administration, including commercial claims analysis and nego-
tiation, business management systems and contract reporting/
measurement systems, and the Fuel Contracts organization
which provides support to the Fuel Supply Department for
nuclear fuel procurement and administration. Support is also
provided to the Program Director for control of materials,"
equipment, and services through the Materials Management
organization.

The WNP-2 Program Director, as shown on the WNP-2 Project
Organizational Chart, Figure 17.1-2, has overall respon-
sibility and authority for all WNP-2 Project activities. He
resolves WNP-2 issues involving quality brought to his atten-
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tion because of failure to reach resolution at lower levels of
WNP-2 management. He is assisted by the Project Manager, the
Plant Manager, and the Project Quality Assurance Manager.

The Supply System Project Manager is responsible for.WNP-2
design and construction and provides direction for
Construction Manager (Bechtel) and the Architect/Engineer
(Burns & Roe) activities, as shown on the Organizational
Chart, Figure 17.1-3. The Architect/Engineer and Construction
Manager Organizations are shown on Figures 17.1-4 and 17.1-5,
respectively.
The manager of each WNP-2 department or organization, as well
as the manager of each Supply System home office support
organization, is responsible for:

a. Xdentifying those activities within his organiza-
tion which are quality-related.

b. Establishing and clearly defining the duties and
responsibilities of personnel within his organi-
zation who execute those quality-related
activities.

c. Assuring that quality-related activities are
accomplished by qualified personnel in accordance
with approved procedures, as required.

The principal WNP-2 project organizations are shown on Figures
17.1-2 and 17.1-3. A listing of the primary quality-related
functions follows:

accountable to the Project Manager and is responsible for:
a ~

b..

Identifying all engineering requirements required
to accomplish project requirements and goals.

Establishing organizations to acquire and allo-
cate resources for implementation of engineering
functions in accordance with an integrated pro-
ject schedule.

c. Coordinating and controlling engineering perfor-
mance to the project schedule.

d. Providing technical support/evaluation services
to QA.

1 7 ~ 1 3



w p-2, AMENDMENT 0. 17
July 198

e. Assuring adeq
compliance to

f. Supporting pr

g. Coordinating
construction
Managers as

u cy and engineering
ocument'echnicalcommitme s.

'ectlicensing a ivities.
with Deputy Pro ect Managers for
and startup a Project Department
equired to m et project goals.

Constr ction — The D t
account le to the Pr g
Supply S tern Constru i
System Co truction Ma g
management urveillance
Contractor d Site Con

Project Ma ager-Construction ist Manager nd is responsible for the
n Manage nt activities. The Supply
ment g up will monitor or conduct

th onstruction Management
to to:

a ~ alu e t
a Si C
M em t o
s s ~

C struction Management Contractortr ctor performance, and Construction
tractor performance reporting

b. En r h
on ct Q
mpleme

the Constru'ction Management
uality Program is effectively

nsur tha
progr m is m

n adequate construction safety
a'ntained.

Exp dite d li
e ipment nd

ve of Supply System furnish'ed
ma erial.

e. oncur wit
Contractor i
milestones

and mo 'or the Construction
ntegrate schedule for compliance to
nd overal project schedule.

Startu
able t

Direct the
Management

— The Deputy Pro
e Project Mana

ctivities o the Construction
ontractor, w n required.
ect Manager for Startup is account-
er and is respon 'ble for:

a. Managing the
testing phas

activities of test groups during the
of the project.

b. The developm
approval of
testing plan

nt, monitoring, analy 's, and
ans, schedules, and p cedures fort systems and components.

c. Coordinating
Construction

ith Deputy Project Manager
and Engineering on the iden-

7. 1-4



BLANK



WNP-2 AMENDMENT NO. 27
November 1982

of nondestructive examination and inspection activities; and
has the lead role for acquiring and maintaining ASME Certificates
of Authorization. Included in his responsibilities are:

a ~ Ensuring that ASME Code requirements are properly
interpreted and included in the Quality Assurance
program requirements.

b. Interfacing with the Authorized Nuclear Inspector
(ANI), Authorized Inspection Agency, and the
Enforcement Authority.

c ~ Ensuring that a written agreement with an Authorized
Inspection Agency is obtained to provide for ANI
Services; and that the ANI is provided free access.

d. Ensuring that all nondestructive examination
personnel involved in examination activities are
certified in accordance with ASNT and/or the ASME
Code.

e. Acquisition and maintenance of ASME Certificates of
Authorization and/or Owners Certificates.
Ensuring the appropriate certification of Supply
System personnel who perform quality-affecting
activities.

go Developing and maintaining the Supply System Design
and Construction, and ASME Quality Assurance
Program Manuals.

h. Reviewing and approving Project Quality Assurance
Instructions.
Reviewing and concurring with offsite design
documents (such as drawings and specifications)
to assure conformance to the QA Program require-
ments.

Reviewing proposed changes to the Quality Assurance
Program, defined in SAR documents, for Director of
Licensing and Assurance approval.

k. Providing technical services to other Licensing and
Assurance departments, as requested.

Providing Initial Quality Assurance Indoctrination
and Training for Supply System personnel.
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m. Quality Assurance functions associated with plant
modifications that are comparable to activities
occurring during the initial construction phase.

n. Vendor qualification, review, and concurrence
with vendor furnished programs and procedures,
source verification (e.g., surveillances, inspec-
tions, and audits at Vendor's facilities), and
receiving inspection of vendor-furnished items
received at the Corporate warehouse.

NOTE: Supply System personnel assigned to remote
locations may be indoctrinated by the
appropriate Quality Assurance Manager.

/he Manager of Construction Quality Assurance is supported by
the following.
The Manager of Procurement Quality Assurance reports to the Mana-
ger of Construction Quality Assurance and is primarily respon-
sible for the definition and implementation of the source
surveillance/audit program for verification of activities
performed by Supply System vendors (including the Nuclear Steam
Supply System vendors). The Manager of Procurement Quality
Assurance is specifically responsible for:

a. Review of and concurrence with procurement documents
for items and services (other than nuclear fuel)initiated by Corporate personnel.

b. Performance of pre-award surveys/evaluations of
'vendors/suppliers, and maintaining and distributing
an updated listing of those approved.

c. Planning, coordination, and performance of source
surveillances, source inspections, and source audits
to verify implementation of Supply System direct-
purchase Supplier QA/QC Programs.

d. 'Review and/or approval of offsite Supply System-
administrated vendor/supplier quality assurance/
quality control procedures and programs.

e. Perform receipt-inspection of items received at
the Corporate Warehouse and Corporate extensions.

f. Verify that received items are handled and stored
correctly.
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g. Ensure training of receiving inspectors.
h. Provide program overview of AE vendor surveillanceactivities.

Quality assurance vendor surveillance of offsite
Supplier activities.
Audits, surveillances, and/or surveys of Suppliers
of items, materials, or services who do not have
ASME Certification.
Provide overview of NSSS vendors.

The Project Quality Assurance managers report directly to the
Manager, Construction Quality Assurance and are matrixed:to

the'rogramDirectors. Project Quality Assurance managers are
responsible for:

a ~

b.

Verification of the implementation of the Quality
Assurance Requirements Manual.

Verifying adequate implementation of an approved
stop work authority program and directing 'a'stop

'orkorder should conditions so dictate.
c ~ Assurance of a program for identification and

reporting of nonconformances.

d. Verification, by audits and surveillances, that the
AE, CM, selected Contractors and other Project
organizations are implementing applicable quality
requirements.

e. Ensuring that adequate staffing is obtained to
implement the Quality Assurance programs at the
Project.
The assignment of adequately trained and qualified/certified personnel to perform quality verificationactivities.

g Overview of AE/CM approval of Contractor procedures
and instructions.

h. Reporting significant conditions adverse to quality
to the Program Directors and the Director, Licensing
and Assurance.
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tification and solution of startup problems
requiring Enginering and/or Construction
resolution.

d. Serving as a member of the Plant Operations
Committee (POC) for all matters related to the
Plant Test Program.

e. Implementing a safe, efficient, and adequate test
program in accordance with the requirements of
the Test and Startup Program Manual.

f. Preparing and approving Test and Startup
instructions.

Startup activities are conducted in accordance with the Opera-
tional Quality Assurance Program, topical report WPPSS-QA-004's

referenced in Chapter 17.2.

S stems Turnover — The Deputy Project Manager for Systems
Turnover is accountable to the Project Manager and is respon-
sible for:

a. Managing special activities to expedite comple-
tion of the WNP-2 Project.

b. Providing support to expedite resolution of
outstanding concerns/problems.

c. Performing reverification/review of prior work,
as required.

d. Performing evaluations to assure the adequacy of
management systems used to control continuing
work.

Qualit Assurance — The WNP-2 Project Quality Assurance
Manager is accountable to the Program Director and is respon-
sible for:

a. Administration of the Quality Assurance
Department to develop and verify site implemen-
tation of the Quality Assurance Program.

b. Interfacing with Engineering to determine whether
a nonconforming condition, existing on any
safety-related actiy'ity, is reportable under the
requirements of 10CFR50.55(e) or 10CFR21.

17. 1-5
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c. Representing Quality Assurance during NRC audits,
inspections, meetings, and presentations.

d. Reviewing Project audit reports, nonconformances,
and corrective actions to determine trends that
may be detrimental to quality.

e. Requiring stop work on those activities that do
not conform to the requirements of the Quality
Assurance Program.

f. Auditing, surveilling, and evaluating the ade-
quacy of the Architect/Engineer''s, the NSSS
Contractor's, and Construction Management
Contractor's Quality Assurance Programs, and the

. adequacy of the implementation of these programs.

g Providing fox evaluation of the adequacy of
Supply System home office quality-related activi-
ties which support the WNP-2 Project.

h. Performing audits and surveillance of
Construction Management Contractor and Burns
Roe Engineering to assure that activities
a'ffecting quality are performed in accordance
with the requirements specified in the contract
documents.

Assuring identification, of nonconformances andthat steps are taken to stop the nonconformingactivity, to assure the nonconformance is docu-
mented, and that resolution is implemented in

a'imelyand effective manner.

j. Administration and implemention of the
Operational Quality Assurance Program during the
test and startup phase, prior to issuance of
operation license.

17.1.1.2 Quality Assurance Program

Washington Public Power Supply System has established and
implemented a Quality Assurance Program for the design, pro-
curement, and construction phase of the WNP-2 facility. The
QA Program is based on the assignment of quality classifica-tions which impose applicable quality requirements to struc-tures, systems and components.

The WPPSS Quality Assurance Program and the supporting proce-
dures and instructions comply with the requirements of

17.1-6
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e. Instructions, Procedures and Drawings, QAR-5

Establishes system defining the requirements and
responsibilities controlling the .preparation,
review, approval, and release of instructions,
procedures, and drawings which implement quality
requirements.

f. Document Control, QAR-6

Establishes a system to control the issuance of
documents, including changes thereto, which
prescribe activities affecting quality.

g. Control of Purchased Material, Equipment, and
Services, QAR-7

Establishes a system to assure material, equip-
ment and services are procured in accordance with

" the requirements specified in the procurement
documents.

h. Identification and'ontrol of Materials, Parts
and Components, QAR-8

Establishes a system for the identification and
control of material, parts, components, equipment
and partially-completed assemblies to assure that
items incorporated into the plant are of proper
configuration and, when necessary, traceable to
all supporting quality assurance documentation.

i. Control of Special Processes, QAR-9

Establishes a system for the control of special
processes.

j. Inspection, QAR-10

Establishes a system which assures the program
requirements for inspection are delineated in the
specifications and contracts and assures that
inspection and surveillance activities are per-
formed in accordance with predetermined require-
ments delineated in written instructions in a
planned and systematic manner.

17. 1-7b
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Control — QAR-11

Establishes a system to assure that plant testing
activities are performed in accordance with pre-
determined requirements, approved, and delineated
in written instructions.
Control of Measuring and Test Equipment, QAR-12

Establishes a system for the control, calibra-
tion, and adjustment of tools, gauges, instru-
ments and other inspection, measuring, testing,
and maintenance devices at specified periods to
assure the useage of proper type, range, and
accuracy necessary to verify conformance to
established requirements.

Handling, Storage and Shipping, QAR-13

Establishes system to control the handling,
storage, shipping, cleaning, and preservation of
material, parts, components and equipment in
accordance with writ'ten and approved procedures,
instructions and recommendations, to assure that
the designed integrity and functionality of the
item are maintained.

Inspection, Test, and Operating Status, QAR-14

Establishes a system to indicate the inspection,
test, and operating status for all structures,
systems or components to preclude the inadvertent
bypassing of their inspection and test require-
ments and to prevent their inadvertent operation.

Nonconforming Material, Parts or Components,
QAR-15

Establishes a system to assure that nonconforman-
ces are identified, documented, segregated or
otherwise controlled, prevented from inadvertent
use or installation and that notification of
actions taken is transmitted to the affected par-
ties.
Correctie Action, QAR-16

Establishes a system to assure that significant
conditions adverse to quality are identified, the
cause determined, documented, brought to the

17.1-7c
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Assurance Program or plan describing their policies, proce-
dures, and systems to be utilized in the control of quality
throughout the applicable phases of production, from design to
final shipment, erection, or installation.
Procurement documents provide requirements for suppliers to
submit or make available for review applicable documents such
as drawings, specifications, procedures, instructions, inspec-
tion and test records, and quality assurance records to the
Project for review and/or approval.

Procurement documents require suppliers to provide measures
for retention, control, and maintenance of their Quality
Assurance records. Procurement documents specify the
appropriate records to be delivered to the Project prior to or
with delivery.
Procurement documents require suppliers to provide right of
access to their facilities, procedures, and records for
inspection and audit by Project personnel. Procurement docu-
ments issued after January 1978 require the supplier to
establish measures for reporting 10CFR Part 21 reportable
deficiencies and disposition of nonconformances from procure-
ment document requirements. Procurement documents require
that the supplier retain the responsibility for monitoring and
evaluating their sub-tier suppliers'erformance to specified
requirements.

Procurement documents for spare or replacements contain origi-
nal or improved technical requirements including codes and
standards and current applicable QA program requirements.

Changes and revisions to procurement documents are subject to
the same or equivalent review/approval requirements as the
original document.

17.1.1.5 Instructions, Procedures and Drawings

Activities affecting quality are described in procedures,
instructions, and drawings and the activities are conducted in
accordance with these documents.

Procedures, instructions, and drawings include adequate quan-
titative and qualitative acceptance criteria to ascertain that
the prescribed activities have been satisfactorily
accomplished.

Procedures, instructions, and drawings are subject to review
to assure that applicable codes, standards, and
acceptance/rejection criteria are included.

17. 1-9
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17.1.1.6 Document Control

A document control system is implemented by the Project. The
requirements assure that documents, including changes, are
reviewed, approved and released in a timely manner to the
locations where the activity is being performed. The Project
prepares procedures, instructions, and drawings as necessary
to assure that activities such as design, procurement, manu-
facturing, construction and installation, testing, inspection,
auditing, calibration, and special processes are adequately
prescribed and the necessary quality requirements are stated.
Changes to these documents require review and/or approval com-
mensurate to that performed on the original document.

Contractors/subcontractors involved in activities affecting
quality are required to establish measures for document
control which satisfy project requirements.

Changes to specifications and drawings require approval of the
cognizant Engineering personnel. As required by Procurement
Documents, changes to supplier and contractor drawings and
procedures are reviewed and approved by the Project
Organization. Changes to documents such as specificat'ions and
drawings are indicated by a revision, change order, or equiva-
lent documented methods.

Project drawings and specifications, supplier and contractor
drawings, current revisions, addenda, changes in design and
engineering change notices are released in a controlled
manner.

To preclude the inadvertent use of obsolete or superseded
documents, a Project drawing/specification status report is
periodically issued. These reports indicate the current re-
vision to Architect/Engineer drawings and specifications and-
related changes, addenda, and design and engineering change
notices. Site contractors are required to establish measures
to assure that obsolete or superseded documents are controlled
to prevent their inadvertent use.

17.1.1.7 Control of Purchased Material, Equipment and
Services

Prior to award of contract, Quality Assurance, Engineering,
and other personnel, as required, perform an evaluation of
accepted bids to determine the supplier's capability to meet
procurement requirements. The evaluation may consist of a
direct survey of the prospective supplier's facility and per-
sonnel or, a review and evaluation of the implementation of
his quality assurance program, or evaluation of the supplier's
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history of providing satisfactory products to the project, or
evaluation of the supplier's current records supported by
objective evidence.-

Surveillance of suppliers, as required, during fabrication,
inspection, testing, and shipment of materials, equipment, and
components is performed to provide assurance that material,
equipment, and services conform to procurement document
requirements. Surveillances are conducted by qualified per-
sonnel in accordance with established plans and to procedures
that identify the attributes or processes to be witnessed
and/or verified and the acceptance criteria. Those items
which are simple and standard in design, manufacture, and
test, or where quality characteristics can be verified by
standard inspections or tests after delivery, are accepted
during receiving inspection with no source surveillance.
Receiving inspection is performed in accordance with written
procedures or instructions.
Measures are established to provide for delivery of documen-
tation from the supplier to the site, prior to or with deliv-
ery. These documents provide objective evidence:

a. That the items conform to the procurement quality
requirements such as specifications, codes, and
standards.

b. That the required tests, examinations, and
inspections have been performed.

c. That nonconformances have been dispositioned as
required.

17.1.1.8 Identification and Control of Materials, Parts and
Components

'Measures are established to identify and control materials,
parts and components including partially completed
subassemblies. Requirements for identification and trace-,
ability are determined during initiation of design documents
and are specified in procurement specifications and on
drawings.

These measures require that items important to the safety of
the Project are identified in a manner (i.e., heat/lot number,
part number, serial number, etc.) that can be traced to the
appropriate documentation, or group of documents, such as
drawings, specifications, purchase orders, material cer-
tifications, etc. The identification is maintained and
verified, as required, throughout fabrication, installation
and use of the item.
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Implementation of these measures i.s accomplished by the
responsible contractors in accordance with approved proce-
d ures ~

Verification that items are properly identified 'is performed
during vendor surveillance and receiving inspection
activities.
Durinq receipt inspection, materials, parts, and components are
identified as acceptable or unacceptable. Where practicable,
unacceptable items are physically segregated from acceptable
items. Items identified as unacceptable may be released for
installation provided the following conditions are met:

a. Traceability and identification is maintaineR.

b. The item can be brought to an acceptable con-
dition without damage to associated equipment or "

structures.
c. Controls are established .to assure retrievability

and, when applicable, limit the use of. the item.

17:,1. 1.9 . Control of Special Processes

Measures are established for the procedural control of special
processes that require interim in-process controls in addition
to final inspection and/or examination to assure achievement
of required ouality. examples of these processes are
coatinq/plating, heat treating, welding material cleaning, and
nondestructive testinq (NDT).

Special processes specified in fabrication/construction docu-
ments are controlled and are performed by qualified personnel
usinq approved procedures and equipment evaluated to assure
compliance in accordance with applicable codes, standards, and
specifications. Special processes Relineated in the procure-
ment documents may require that the applicable contractors
submit procedures for review and approval.

Procurement documents require that qualification of proce-
dures, personnel, and equipment involved with special pro-
cesses be established, kept current, and maintaineR on file.
17. 1. 1. 10 Inspection

Measures .care established to assure that an inspection program
is planneR and scheduled.

Eauipment man'ufacturers, installers, and constructors are
required by procurement documents to perform the inspection
necessary to verify that items conform to established cri-
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d. That rework or repair of nonconforming items be
subject to the same, or an equal test or inspec-
tion as was originally imposed, or an approved
alternate, and the inspection, testing, rework
and/or repair activities are documented.

e. That nonconformance reports are reviewed for
potential 10CFR50.55(e) and Part 21
reportability.

f. For identification and control of conditional
released items.

g. 'That measures are established in procurement
documents to require off-site vendors and
suppliers to include their nonconformance
reports, which deviate from procurement docu-
ments, as a part of their Quality Assurance
records.

h. That site contractors and subcontractors document
deviations from contract requirements, and non-
conformances dispositioned "use-as-is" or
"repair" are submitted to the project for review
and/or concurrence.

Nonconformance documentation identifies the nonconforming
item, describes the nonconformance and the disposition of the
nonconformance, identifies any special inspection requirements
and the completion of inspection, and contains required
signatures/approvals.
Construction Management Contractor Quality Assurance is
responsible for the review of these nonconformance reports to
ascertain that they have been dispositioned, approved, and
closed out.
Reviews include trend studies, corrective action adequacy, and
repor ting to appropr iate level s of management.

The Archi tec t/Hng ineer is responsible to provide acceptance of
disoosition for those conditions for which they have assigned
technical responsibility. When technical responsibility has
not been assigned to the Architect/Engineer, or another Resign
contractor, or when technical requirements are not affected or
technical responsibility has been assumed by the Supply
System, the Supply System will provide acceptance of disposi-
tion.

1 7 ~ 1 1 7
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17.1.1.16 Corrective Action

Measures are established to provide for the prompt iden-
tification, evaluation and correction of conditions adverse to
quality such as nonconformances, failures, malfunctions, defi-
ciencies, deviations, defective material, and equipment.

The Quality Assurance programs for the project organization,
off-site vendors and suppliers, on-site contractors and sub-
contractors are required to establish provisions:

a. That corrective action is implemented in accor-
dance with procedures.

17.1-17a
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17.1.2.3 Exceptions to the BSR Quality Assurance Topical
Report

17.1.2.3.1 Chapter I — Organization

Para ra h 4.1.2

The BaR WNP-2 Project Organization chart is shown as Figure
17.1-4.

Para ra h 4.3

Construction Management is not within B&R .scope of services.

17.1.2.3.2 Chapter Xl — Quality Assurance Program

The USNRC Regulatory Guides applicable to WNP-2 are identified
in Appendix C.3 of the WNP-2 FSAR.

Para ra h 4.6

Under the BSR WNP-2 Quality Assurance Program, satisfactory
accomplishment of the following quality. affecting functions
shall be verified:

a. The design process is accomplished in accordance
with established procedures.

b. Specifications contain appropriate quality
requirements.

c. For those prepurchased equipment contracts for
which Burns and Roe performs the vendor sur-
veillance function:

1. Contractors'uality assurance programs and
procedures are adequate.

2. Nonconformances are identified and disposi-
tions provided.

3. Material receiving, inspection and storage
functions are performed in accordance with
established procedures.

d. Surveillance of the activities performed by
Contractors whose sole function is to provide
engineering and design services.
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e. Audits of the quality affecting activities
described above are performed on a schedul d
basis.

1 1.2.3.3 Chapter III — Design Control

Para a h 2.1

Regulat y Guide 1.64, Revision 0 is the ba is for the BSR
design c trol program.

Para ra h 4.1

e detailed sign effort is based only on an approved pro-
je criteria d ument.

Para r h 5

Additional esign rev'ews/verifications have been performed on
a sampling o previous issued system designs by the perfor-
mance of speci design eviews in accordance with project
procedure WNP-2- -013.

B&R procedures for sign co trol have been upgraded to verify
that future issued de 'gns an modifications comply with
applicable codes, stand ds, a design requirements.

17.1.2.3.4 Chapter IV — ocure ent Document Control

Records to be retained, controlled n maintained by a
supplier are not identified in the s c fication.

17.1-22
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any work initiated after March 1978, applies the criteria
represented by "Green Book" (NEDO-11209-04A). Note that those
portions dealing with the Standard Reactor Island (STRIDE) are
not applicable to WNP-2 in that WNP-2 is not provided a STRIDE
by GE.

In so far as the NSSS is concerned, GE positions and commit-
ments to Regulatory Guides and ANSI Standards as made in the
applicable revisions of NEDO-11209 take precedence over the
positions and commitments described in the FSAR Chapter 3.

17.1.4 BECHTEL POWER CORPORATION QUALITY ASSURANCE PROGRAM

17.1.4.1 Quality Assurance Topical Report

The Bechtel Quality Assurance Program Plan for use by the
Bechtel Power Corporation during Construction Management and
System Completion of Washington Public Power Supply System
(Supply System) Project WNP-2 is described in the NRC-
approved Bechtel Topical Report BQ-TOP-1, Revision 3A, Bechtel
Qualit Assurance Pro ram for Nuclear Power Plants.

17.1.4.2 Scope of Responsibility
This section describes Bechtel responsibilities for providing
quality-related services in Constructon Management and Systems
Completion to the Supply System on the WNP-2 Project. The
scope of responsibility differs from that indicated in
BQ-TOP-1 in that Bechtel does not provide procurement ser-
vices, and does not function as the responsible design engi-
neering organization. Therefore, those provisions in BQ-TOP-1
associated with design engineering and procurement services do
not apply.
Bechtel will have an Engineering Management group under the
direction of the Project Engineering Manager. This group will
provide engineering management staff support capability to the
Supply System. Engineering personnel will assist in develop-
ing the scope and relative priority of remaining engineering
activities and will interface with Supply System licensing
personnel. Bechtel may perform engineering design assignments
on a task basis. Such design tasks will meet design require-
ments established by the Architect/Engineer (Burns 6 Roe) andwill be performed to the applicable requirements of BQ-TOP-1.

Bechtel will perform construction in the completion of
systems, structures, components as assigned by the Supply
System, utilizing materials provided by the Supply System.

Construction Management provisions for quality-related ser-
vices include:
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a. Receiving including receipt inspection of Supply
System purchased items,

b. Storage and maintenance of Supply System
purchased items,

c. ,'Contractor/vendor QA documentation review, reten-
tion and turnover to the Supply System,

d. Review and approval of onsite contractor
quality-related procedures and manuals,

e. QA/QC audit and surveillance inspection over on-
site contractor activities,

f. Administration of the project program for
controlling nonconforming items,

g. Administration of the project program for
control of design documents.

17.1.4.3 Project Unique 'Modification.to BQ-TOP-1, Revision 3A

a. Introduction Page 2 — Replace Regulatory Guide
1.58. (August 1973) with Regulatory Guide 1.58,
Revision 1 (September 1980).

b.'Introduction Page 2 — Add Regulatory Guide 1.146
"Qualification of Quality Assurance Program Audi't
Personnel for Nuclear Power Plants (Revision 0,
1978)."

c. Section l ORGANIZATION Subsection 1.5.1, Page 10
— Add Subsection 1.5.1 with Attachment 1.

d. Section 1 ORGANIZATION Subsection 1.5.2, Page 10
-Replace Subsection 1.5.2 with Attachment 2.

e. Section 1 ORGANIZATION Subsection 1.5.4, Page 11
-Replace Subsection 1.5.4 with Attachment 3.

f. Section 2 QUALITY ASSURANCE PROGRAM (Sub-
paragraphs 2 and 4), Page 23 — change Regulatory
Guide 1.58 (August 1973) to Regulatory Guide 1.58
Revision 1 (September 1980) .

g. Section 2 QUALITY ASSURANCE PROGRAM (Sub-
paragraph 3) Page 23 — change ANSI N45.2.12 to
ANSI N45.2.23.
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Table 1

Add Fig.
15

Add Fig.
16

h. Change "Project Engineer" to "Project. Engineering
Manager" throughout.

"Bechtel Quality Program Documents" Page 57 and 58
— Add to Table 1 the Project Documents shown on
Attachment 4.

Bechtel Projects Management Organization
Attachment 5.

Quality Assurance/Quality Control Organization
Attachment 6.

Appendix A Bechtel Position on QA NRC Regulatory'uides and
ANSI standards — delete 5th paragraph (A-7) on
page A-'1; delete pages A-7 thru A-13 entirely..

Appendix B Division Quality Policies, scope, and rela-
tionship to 10CFR50, Appendix B — Add Project
Nuclear Quality Assurance Manual as shown by
Attachment 7.
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ATTACHMENT 1

The Manager of Projects (Attachment 5) is the senior Bechtel
representative assigned to the WNP-2 Project. The Manager of
Projects reports to the Division Manager of Project Operations
and Services, and is responsible for providing overall projectdirection to assure the consistent and coordinated applicationof Bechtel policies and skills for the benefit of the WNP-2
Project. The Manager of Project's staff includes a Deputy
Manager of Projects and other managers to coordinate activi-
ties in labor relations, the quality program and administra-tive services.

1 7 ~ 1 32
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ATTACHMENT 2

QUALITY ASSURANCE

The SFPD QA Manager (SFHO) is independent of the other mana-
gers within the division and has the authority to carry out
the responsibilities listed below in directing the Division
Quality Assurance Program. He is assisted by a staff of
Quality Assurance Managers (SFHO) assigned to functional areas
of Program, Training, Project QA, and Audit. The SFPD QA
Manager's (SFHO) functions for the WNP-2 Project include:

a 0

b.

Provide technical guidance and concurrence for
the WNP-2 Project Quality Assurance Program for
conformance with the requirements of 10CFRSO
Appendix B.

Formulate and approve Division Quality Assurance
Department Procedures which define respon-sibilities, authority and functions of SFPD home
office staff Quality Assurance Department person-
nel. Review and concur with the WNP-2 PQAM and
revisions.

C ~ Maintain an awareness of WNP-2 project status,
through management audit and day-to-day contact
with the Manager of Quality, and provide
assistance to the Manager of Quality to assure
timely and effective implementation of the WNP-2
quality assurance program.

d.

t

Formulate and conduct management QA audits to
assure compliance with the WNP-2 Nuclear Quality
Assurance Manual (NQAM) and implementing proce-
dures and to identify quality problems; identify
the need for corrective action and initiate,
recommend, coordinate or provide solutions; and
verify implementation of solutions and corrective
actions.

e. Provide and maintain a qualified and suitably
trained staff of Quality Assurance Engin'eers to
carry out required project and staff functions.
Assign Quality Assurance Engineer(s) to the WNP-2
project and provide them with administrative
direction through the QA Manager — Projects
(SFHO).
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f . Formulate and implement programs to provideindoctrination and training of Quality Assurance
Department Personnel to assure that suitable pro-ficiency is maintained.

g. From information supplied by the Manager of
Quality, provide quarterly reports to the
Division Manager and Manager of Quality
Assurance, evaluating the status and adequacy of
the WNP-BPC quality assurance program, and
advising of any problems requiring program revi-
sion or special attention including recommen-
dations for corrective actions. At least,
annually, a meeting is held with the Division
Manager (SFHO) and his staff on the subject of
status and adequacy of the Division QA Program.
The Manager of Quality participates in this
meeting to cover the status and adequacy of the
WNP-2 QA program.

MANAGER„OF QUALITY

The Manager of Quality receives administrative, technical, and
project direction from the Manager of Projects, and is
responsible for the project and technical direction of the
WNP-2 quality assurance program. The Manager of Quality
receives technical guidance for QA and QC from the SFPD QA
Manager (SFHO) and Chief Construction Quality Control Engineer
(SFHO) respectively. He is assisted by, and provides project
and technical direction to the Project Quality Assurance
Engineer and Project Construction Quality Control Engineer
(Attachment 6). The Manager of Quality is independent of the
other line managers within the Project Management organization
and has the authority to carry out -the responsibilitieslisted below in directing the Quality Assurance Program
including authority to stop work or control further pro-
cessing. The Manager of Quality's functions include:

a. Provide technical and project direction to
Quality Assurance Engineers assigned to the
Supply System projects.

b. Formulate and approve, after review and con-
currence by the SFPD QA Manager (SFHO) the Supply
System Projects SAR and Quality Assurance
Programs as defined in the Supply System Projects
Nuclear Quality Assurance Manuals (NQAMs). The
NQAMs shall be in conformance with the require-
ments of 10CFR50, Appendix B, the TPO Quality
Program Policy Manual, and the appropriateProject SAR.
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ATTACHMENT 3

DIVISION CONSTRUCTION

The Manager of Division Construction provides technical and
administrative direction of the Construction Department per-
sonnel. The Manager of Division Construction (SFHO) is
assisted by Construction Managers (SFHO), Chief Construction
Engineers (SFHO), where assigned, and the Chief Construction
Quality Control Engineer,(SFHO), Construction Managers (SFHO),
are responsible for the management and technical direction of
assigned projects, and for assuring that construction pro-
jects are provided with appropriate personnel and are
following prescribed division practices and procedures for
conduct of construction activities. Chief Construction
Engineers (SFHO) are responsible for providing division stan-
dard work procedures to the projects.
Formal quality verification inspection and onsite contractor
surveillance inspection activities performed by Bechtel are
the responsibility of Construction Quality Control. The Chief
Construction Quality Control Engineer (SFHO) is responsible
for providing administrative direction to the Construction
Quality Control Engineers assigned to the WNP-2 Project. The
Chief Construction, Quality Control Engineer's functions
include:

a. Provide administrative direction to the Project
Construction Quality Control Engineer.

b. Assign quality control engineers to the project.
c. Assist with the training and qualification of

construction quality control engineers.

d. Provide technical guidance,to the Manager of
Quality for the preparation of quality control
procedures and instructions.
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DOCUMENTS

WNP-2
Nucl ear Quality
Assurance Manual
(NQAM)

OR I Gl NATI NG
AUTHOR ITY

Project QA

Eng ineer

REVIEW FOR QA POLICY AND
PROGRAM REQU IREMENTS

SFPD QA Manager (SFHO)

AUTHOR I Z ING
APPROVAL

Manager of
Quality

CONTENTS

Quality program policy.
Based on Division pol icy
as contained In SFPD
Standard NQAM

WNP-2

Project QA
Manual (PQAM)

Project QA

Engineer
SFPD QA Manager (SFHO) Manager of

Qual lty
Procedures for conducting
Project QA acti vitles

WNP-2
Construction
Quality
Control Manual
(CQCM)

Pro Ject
Construction

Project QA Engineer Manager of
Qual Ity

Responsibilities and
procedures for construc-
tion QC activities

WNP-2
Construction
Procedures

Pro Ject Field
Eng ineer

Project QA Engineer Chief Construc-
tion Eng'Ineer
(SFHO)

Respons ib I I lt les and
requirements for construc-
tion site activities

WNP-2
Bechtel Qual lty
Assurance Manual
ASME Nuclear
Components

Manager of Codes
and Standards

Manager of Qual ity,
and SFPD - QA Manager
(SFHO)

President - BPC
8 appropriate
authorized code
inspection agency

Pol ic les and procedures
for overall Bechtel
Program applicable to
ASME work

Engineering
Dept'rojectinstruc-

t lons

Pro Ject Eng lneer-
Ing Manager
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DIVISION QIALITY POLICIES, SCOPE AND RELATIONSHIP
TO 10 CFR 50, APPENDIX 8
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TABLE 17.1-1

GENERAL ELECTRIC QUALITY ASSURANCE EVOLUTIONARY PROCESS

Date of
Effective-
ness

8/20/68

10/1/69

5/1/70

9/15/71

6/1/72

3/1/73

NED Quality
Objectives—

Safe & Reliable
Systems & Components

Blue Book

Green Book Rev. 0

Green Book Rev. 1

Green Book Rev. 2

Green Book Rev. 3

Green Book Rev. 4

(NEDO-1 1 209)

Intent of
Proposed

AEC QA
Criteria

Intent of
10CFR50

Appendix B
(proposed)

AEC

Reg.
10CFR50 ANSI Guide

Appendix B N45.2 1.28

ASNE QA Related
B&P Reg. Guide
Code & ANSI Stds.

5/7/74 Green Book Rev. 5
(NEDO-11209-01)

12/12/75 Green Book
(NEDO-11209-02)

11/76 Green Book
(NEDO-11209-03A)

3/31/78 Green Book
(NEDO-11209-04A)

10/80 Green Book
(NEDO-11209-04A)
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WNP-2 AMENDMENT NO. 11
September 1980

17.2 QUALITY ASSURANCE DURING THE OPERATIONS PHASE

The WNP-2 program for quality assurance during the operations
phase is described in report number WPPSS-QA-004, Revision 3,
WPPSS Operational Quality Assurance Program Topical Report,
whichh was transmitted to the NRC under separate cover.

1 7 ~ 2 1
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WNP-2 AMENDMENT NO. 23
February 1982

Staffing Plan:

Shift coverage is provided by utilizing a rotating shift
schedule based on a 40-hour work week and 24-hour/day,
7-day/week coverage.

To ensure that sufficient SRO and RO licensed individuals are
available for filling the shift manager', control room
supervisor, and reactor operator positions on five rotating
shifts, the Supply System is hiring and training 17 candidates
for SRO licensing and 18 for RO licensing. If it is assumed
that two SRO and two RO license candidates are lost due to
attrition and one SRO and two RO license candidates fail the
exam, 14 SRO and 14 RO licenses would be available for
staffing the five rotating shifts and for providing relief.
Overtime:

WNP-2 will prepare administrative procedures to provide a
policy for maintaining adequate personnel in the shift
manager, control room supervisor, shift technical advisor,
control room operator, and equipment operator positions to pre-
vent routine use of overtime as compensation for insufficient
staffing.
WNP-2 policy will also require that work schedules be prepared
in advance to ensure that the potential for exceeding the
following guidelines is minimized when filling the minimum
shift crew requirements previously defined. The overtime
guidelines are:

a. No individual should work more than 12 con-
secutive hours excluding shift turnover.

b. No individual should work more than 24 hours in
any 48-hour period.

c. No individual should work more than 72 hours in
any 7-day period.

d. No individual should work more than 14 con-
secutive days without having two consecutive days
off.

Unexpected illness or other uncontrollable factors may create
situations requiring overtime in excess of these guidelines.
These deviations will be corrected as soon as possible, docu-
mented, and reviewed by the plant manager or his designee as
soon as practical.



WNP-2 AMENDMENT NO. 23
February 1982

(DELETED)
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WNP-2 AMENDMENT NO. 17
July 1981

I.G.1 PREOPERATIONAL AND LOW-POWER TESTING
P

Position (NUREG-0660)''

The objective is to increase the capability of the shift crews
to operate facilities in a safe and competent manner by
assuring that training for plant changes and off-normal events
is conducted. Near-term operating license facilities will be
required to develop and implement intensified training exer-
cises during the low-power testing programs. This may involve
the repetition of startup tests on different shifts for
training purposes. Based on experiences from the near-term
operating license facilities, requirements may be applied to
other new facilities or incorporated into the plant drill
requirement (Item I.A.2.5). Review comprehensiveness of test
programs.

NRR will .require new operating licensees to conduct a set of
low-power tests to accomplish the requirement. The set of
tests will be determined on a case-by-case basis for the
first few plants. Then NRR will develop acceptance criteria
for low-power test programs to provide "hands on" training for
plant evaluation and off-normal events for each operating
shift. It is not expected that all tests will be required to
be conducted by each operating shift. Observation by one
shift of training of another shift may be acceptable.

NRR will develop criteria in conjunction with initial near-
term operating license reviews.

Licensees will (1) define training plan prior to loading fuel,
and (2) conduct training prior to full-power operation.

Clarification
None

WNP-2 Position

The Supply System is committed to meet the intent of
NUREG-0660 by performance of a special low power test
subprogram which provides supplemental operator training in
the areas of response to abnormal plant conditions and fami-
liarity with critical systems. The special subprogram will
amplify the well-established training value of the present
Startup Test Program (STP) through (1) instruction on the con-
tent, goals, and requirements of the existing program, (2)
addition of selected special tests to the STP to demonstrate
abnormal scenarios and use of critical systems and/or
emergency operating procedures to control them, and (3) utili-

B. 1-45



WNP-2 AMENDMENT NO. 17
July 1981

zation of the knowledge and experience gained during the STPin the training programs for future operators.
The overall Startup Test Program is outlined in Chapter 14
while the conduct of operations is discussed in Chapter 13.
During the preoperational and power ascension test phases, the
operations personnel will be intimately involved in the per-
formance of the various test procedures. With the impetus
provided by the responsible test phase organization, the
operations staff is charged with establishing the required
plant/system conditions, initiating and controlling the
desired test .transient and returning the plant/system to its
normal condition. The operations staff provides the physi-
cal ability. to accomplish the Startup Test Program. In this
fashion, the'ompletion of the Startup Test Program provides
an unparalleled training opportunity for the operators.
The following outlines those additional actions the Supply
System will implement to augment the extensive training bene-fits inherent in the existing STP program:

I. Development and Implementation of a Training Course on
the STP

A. General Classroom Instruction (Prior to testing)
1) STP Overview

a) Organization, Delineation
of'esponsibilities,Goals

b) Administrative and Emergency Procedures

c) Preop and Power Ascension Test Schedule

2) Review Selected STP Specifics, for example;

a) Pertinent Preop Test Purposes, Procedures,
Anticipated Results

b) Integrated System Cold Functional Tests

c) Fuel Loading, Heatup, Power Ascension Test
Purposes, Procedures, Anticipated Results

d) Special Test Subprogram Test Purposes,
Procedures, Anticipated Results

3) Review"Expected Utilization of STP Data

B.1-46'



WNP-2 AMENDMENT NO. 27
November 1 982

.sufficiently low backgrounds for such analyses following an
'accident. In the low background area, the sample should
first be purged of any entrapped noble gases using nitrogen
gas or clean air free of noble gases. The licensee shall. have
the capability to measure accurately the iodine concentrations
present on these'amples under accident conditions. There
should be sufficient samplers to sample all vital areas.

For applicants with fuel loading dates prior to January,1,
1981, provide by fuel loading (until January 1, 1981) the
capability to accurately detect the presence of iodine in the
region of interest following an accident. This can be
accomplished by using a portable or cart-mounted iodine
sampler with attached single-channel analyzer (SCA). The SCA
window should he calibrated to the 365 KeV of iodine-131 using
the SCA. 'Chis will give an initial conservative estimate of
presence of iodine and can be used to determine if respiratory
protection is required. Care must be taken to assure that the
counting system is not saturated as a result of too much acti-
vity collected on the sampling cartridge.
WNP-2 Position

NNP-2 is responding to this position as follows: Six (four
fixed and two mobile) continuous air monitoring systems are
provided for air sampling in plant areas where personnel may
be present during accident conditions. In addition, ten (10)
low volume air sampling systems will be strategically located
throughout the plant in frequently occupied areas to con-
tinuously draw air samples for subsequent analysis.

Grab samples will be obtained using varying volume air
samplers that are both AC and DC powered.

Movable local alarming continuous air monitors are placed at
predetermined plant locations for personnel protection and to
substantiate the quality of the plant breathing atmosphere.
These monitors have local readouts (charts) and radioiodine
sampling capabilities.
The Supply System is currently using activated charcoal
cartridges for radioiodine analysis and is evaluating the
attributes of silver zeolite. Upon completion of a satisfac-
tory evaluation the Supply System will, where applicable,
incorporate silver zeolite into its air sampling program. The
charcoal cartridges are used in conjunction .with a 4e (Li)
gamma spectroscopy system located in a low background, low
contamination area such as the radiochemistry lab in the near
site facility. Prior to analysis, cartridges are purged in a
fume hood using plant air, instrument air, bottled air, or
bottled nitrogen which is stored onsite.



NNP-2 AMENDMENT NO. 27
November 1982

Two D.S. Davidson Company model 1056B type multichannel analy-
zers are available for air quality analysis. This analyzer is
portable, uses a NaI. detector, and is adaptable for radioiodine
analysis.
Station procedures are provided for obtaininq and evaluating
both routine and non-routine air samples. In addition to ini-
tial training provided for Health Physics/Chemistry personnel,
periodic drills are conducted in accordance with the WNP-2
Emergency Plan Section 17.

B. 3-9a



WNP-2 AMENDMENT NO. 23
February 1982

„~Ps(
su ficiently low backgrounds for such analyses f. lowing an
acc ent. In the low background area, the sample should
first be purged of any entrapped noble gases using nitrogen
gas or clean air free of noble gases. The licensee shall have
the cap ility to measure accurately the iodine concentrations
present these samples under accident conditions. There
should be ufficient samplers to sample all vital areas.

For- applican with fuel loading dates prior to January 1,
1981, provide y fuel loading (until January 1, 1981) the
capability to a curately detect the presence of iodine in the
region of intere t following an accident. This can be
accomplished by u 'ng a portable or cart-mounted iodine
sampler with attach d single-channel analyzer (SCA). The SCA

window should be cal'brated to the 365 KeV of iodine-131 using
the SCA. This will g ve an initial conservative estimate of
presence of iodine and an be used to determine if respiratory
protection is required. Care must be taken to asure that the
counting system is not sa urated as a result of too much acti-
vity collected on the samp ing cartridge.

WNP-2 Position

WNP-2 is responding to this pos'tion as follows: Six (four
fixed and two mobile) continuous air monitoring systems are
provided for air sampling in plan 'areas where personnel may
be present during accident conditi s. In addition, ten (10)
low volume air sampling systems will be strategically located
throughout the plant in frequently oc upied areas to con-
tinuously draw air samples for subsequ nt analysis.

Grab samples will be obtained using High Volume Air Samplers
that are both AC and DC powered operation.

During accident conditions, activated charco l cartridges will
be used for radioiodine analysis in conjuncti n with a Ge(Li)
Gamma Spectroscopy System located in a low bac round, low
contamination area such as the Radiochemistry L in the Near-
Site Facility. Prior to analysis, cartridges wi be purged
in a fume hood usinq plant service air or bottled itrogen
which is stored on site.
Station procedures are provided for obtaining and ev uating
both routine and non-routine air samples. In addition to ini-
tial training provided for Health Physics/Chemistry per onnel,
periodic drills are conducted in accordance with the WNP 2

Emergncy Plan Section 17.

B.3-9



WNP-2 AMENDMENT NO ~ 17
July 1981

III.D.3.4 Control Room Habitability Requirements

Position

In accordance with Task Action Plan Item III.D.3.4 and control
room habitability, licensees shall assure that control room
operators will be adequately protected against the effects of
accidental release of toxic and radioactive gases and that the
nuclear power plant can be safely operated or shut down under
design basis accident conditions (Criterion 19, "Control
Room," of Appendix A, "General Design Criteria for Nuclear
Power Plant," to 10 CFR Part 50).

Clarification
a. All licensees must make a submittal to the NRC

regardless of whether or not they met the cri-
teria of the referenced Standard Review Plans
(SRP) sections. The'ew clarification specifies
that licensees that meet the criteria of the
SRPs should pr'ovide the basis for their conclu-
sion that SRP 6.4 requirements are met.
Licensees may establish this basis by referencing
past submittals to the NRC and/or providing new
or additional information to supplement past
submittals.i II'

b. All licensees with control rooms that meet the
criteria of the following sections of the
Standard Review Plan:

2.2.1-2.2.2 Identification of Potential Hazards
in Site Vicinity

2.2.3 Evaluation of Potential Accidents
6.4 Habitability Systems

shall report their findings regarding the speci-
fic SRP sections as explained below. The
following documments should be used for guidance:

1. Regulatory Guide 1.78, "Assumptions for
Evaluating the Habitability of Regulatory
Power Plant Control Room During,a Postulated
Hazardous Chemical Release";

2. Regulatory Guide 1.95, "Protection of Nuclear
Power Plant Control Room Operators Against an
Accident Chlorine Release"; and,

B.3-10
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'egulatoryGuide 1.45, Rev. 0, May 1973

Reactor Coolant Pressure Boundary Leak Detection System.

Regulatory Guide Intent:
The guidelines are prescribed to assure that leakage
detection and collection systems provide maximum prac-
tical identification of leaks within the reactor coolant
pressure boundary (RCPB).

Application Assessment:

Assessed capability in design.

Compliance or Alternate Approach Statement:

Identified NSSS scope of supply analysis, design and/or
equipment utilized in this facility is in compliance
with the intent of the subject regulatory guide through
the incorporation of the alternate approach cited.

General Compliance or Alternate Approach Assessment-

The leak detection system consists of temperature,
pressure, fission product monitoring .and flow sensors
with associated instrumentation and alarms. This sys-
tem detects, annunciates, and isolates (in certain
cases) leakages in the following systems:

l. Main steam lines
2. Coolant systems within the drywell

3. Reactor water cleanup (RWCU) system

4. Residual heat removal (RHR) system

5. Reactor core isolation cooling (RCIC) system
I

6. Peedwater system

7. High pressure core spray (HPCS) system

C.2-39



WNP-2 AMENDMENT NO. 1 3
February 1981

General Compliance or Alternate Approach Assessment: (Cont'd.)
8. Low pressure core spray (LPCS) system

Leakage is separated into identified and unidentified
categories thus meeting Position C.1. of Regulatory Guide
1.45.

Small unidentified leaks (5 gpm and less) inside the
drywell are detected by temperature changes, pressure
changes, drain pump activities, fission. product
monitoring, and drywell cooler, condensate flow monitoring.

Large leaks are also detected by changes in reactor water
level and changes in flow rates in process lines.
The 5 gpm leakage rate, is a proposed limit on uniden-
tified leakage inside the drywell. The leak detection
system is fully capable of monitoring the flow rates of 1

gpm, and is thus in compliance with Paragraph C.2 of
Regulatory Guide 1.45.

By monitoring drywell equipment and floor drain sump flow
rates, drywell coolers'ondensate flow rates and
fission products, Position C.3 is satisified.
Isolation and/or alarm of affected systems and the detec-
tion methods used are summarized in Table 5.2-9.

Monitoring of coolant for radiation in the RHR and
Reactor Water Cleanup Hea't Exchangers satisfies Position
C.4 of the regulatory guide. (For system details see
7.6.1.2 and 11.$ ).
The three methods described are designed to detect 1 gpm
in less than one hour, thus Position C.5 is satisfied.
The drywell floor drain sump and drywell cooler

C.2-40



General Compliance or Alternate Approach Assessment (Cont'd.)

condensate monitors systems are not qualified for seis-
mic events because the regulatory guide was issued well
after the design was developed. However, administrative
procedures could be utilized to verify operability
following an event if required. This satisfies position
C.6.

Leakage detection indicators and alarms are provided in
the main control room. This satisfies C.7 for the NSSS
scope of supply. The operator has developed procedures
for converting the various indications to a common
leakage equivalent for the operators to satisfy remainder
of C. 7.

The leakage detection systems are equipped with provi-
sions to permit testing for operability and

calibration'uring

operation by the following methods:

1. Continuous monitoring of sump level compared to flow
. rates into sump.

k

2. Operability checked by comparing one method to
another.

3. Simulation of signals into trip monitors.

4. Channel "A" against Channel "B" of the same method.

Thus position C.S is satisfied.
Limiting conditions for identified and unidentified
leakage are established as =25 gpm and 5 gpm respective-
ly, thus satisfying position C.9.

Specific Evaluation Reference:

Refer to 5.2.5.

Similar Application Reference:

Similar application was utilized on Zimmer and La Salle.

C.2-41



Regulatory Guide 1.46, Rev. 0, May 1973

Protection Against Pipe Whip Inside Containment

Regulatory Guide Intent:
Regulatory Guide 1.46 describes an acceptable basis for
selecting the design locations and orientations of
postulated breaks in fluid system piping within the
reactor containment and for determining the measures
that should be taken for restraint against pipe whipping
that may result from such breaks.

Application Assessment:

Assessed capability in design.

Compliance or Alternate Approach Statement:

Identified NSSS scope of supply analysis, design and/or
equipment utilized in this facility is in compliance
with the intent of the subject regulatory guide through
the incorporation of the alternate approach cited.

General Compliance or Alternate Approach Assessment:

This regulatory guide is applicable to the recirculation
pipe lines.
The design of the containment structure, component
arrangement, Class 1 pipe runs, pipe whip restraints
and compartmentalization was done in consonance with
the .acknowledgement of protection against dynamic
effects associated with postulated rupture of piping.
Analytically sized and positioned'pipe whip restraints
were engineered to preclude damage based on the pipe
break evaluation.

Pipe whip requirements for fluid system piping within
the primary containment that, under normal operation,
has service temperatures greater than 200oF or pressures
greater than 275 psig, complied with ANS N176, "Design
Basis for Protection Against Pipe Whip", and Regulatory
Guide 1.46 except as delineated in the following cri-
teria for no breaks in Class 1 piping:

C.2-42



WNP- 2 ANENDNENT NO. 8
February 1980

Regulatory Guide l. 28, Rev. 0, June 1972

Quality Assurance Program Requirements (Design and Construc-
tion)

, I Design and Construction Phase

Compliance or Alter nate Approach Sta temeri t:
WNP-2 complies with the guidance set forth in this regu-
latoryy

guide as descr ibed below.

General Compliance or Alternate Approach Assessment:

Procurement documents issued after November 1973 required
compliance with ANSI N45.2. Prior to that time, an
"explanative version" of 10CFR50 'Appendix B was employed.
The'design and construction activities initially complied
with 10CFR50 Appendix B. In November 1974, reference to
ANSI N45.2 was added to the construction specifications.

Specific Evaluation Reference:

None

II Operational Phase

Compliance is discussed in the Topical Report referenced
in 17. 2.

C. 3-23



'0 "$P-2 AMENDMENT NO. 27
November 1982

aeuulatoty Guide 1. 29, Rev. 3, Heptembet 1978

Seismic Design Classification

Compliance or Alternate Approach Statement:

WNP-2 complies with the intent of the guidance set forth
in this regulatory guide by an alternate approach.

General Compliance or Alternate Approach Assessment:

Supply System Nuclear Project No. 2 classifications are
consistent with Regulatory Guide 1.29 with the following
clari fication:
Cooling of the spent fuel storage pool is accomplished by
the, spent fuel cooling and cleanup system. ,The spent
;fuel pool cooling portion which is used normally to cool
the spent fuel pool water is Seismic Category I. The
cleanup portion of the system is not Seismic Category I.
However, all structures, systems, and components required
for maintaining water cover for the spent fuel are
Seismic Category I. The spent fuel cooling system utili-
zes some common pump suction and discharge piping which
is embedded in concrete.

Specific Evaluation Reference:

Refer to 3.2.1, 3.7, 3.8, 3.9, 3.10, and 9.1.3.

C. 3-24



WNP-2 AMENDMENT NO. 8
February 1980

Regulatory Guide"1.30, Rev,. 0, August 1972

Quality Assurance Requirements for the, Installation, Inspec-
tion, and Testing of Instrumentation and Electrical Equipment.

Design and Construction
Phase'ompliance

or Alternate Approach Statement:

WNP-2 generally complies with the guidance set forth in
this regulatory guide. In a few cases, WNP-2 complied
with the intent of this guidance by an alternate
approach.

General Compliance or Alternate Approach Assessment:

Procurement documents require compliance with ANSI
N45. 2. 4 for the installation, inspection, and testingactivities performed, except in those isolated instances
where requirements were entered directly in the'pecifi-
cation with limited. or no reference to ANSI ~ N45.2.4 or
IEEE Std. 336.

Specific Evaluation Reference:

None

II Operational Phase

Compliance is discussed in the Topical Report referenced
in 17.2.

C. 3-25



Regulatory Guide, 1.31, Rev. 2,:- May 1977

Control of Ferrite Content in Stainless Steel Weld'etal
Compliance or Alternate Approach Statement:

C

WNP-2 complies with the intent of the guidance set forth
in this'regulatory guide'y an alternate approach.

General Compliance or Alternate Approach Assessment:„

WNP-.2 complies fully w'ith Revision 1 of this guide
on all contracts initiated after the date of its publi-
cation, and no advantage has been taken of the relax-
ations allowed by Revision 2. Prior to issue of Revision
1, WNP-2 conformed to the original issue of this regula-
tory guide.

Specific Evaluation Reference:

Refer to 4.5.2.4; 5.3.1.4.1.1, and 5.2.3.4.2.1.

CD 3-26



WNP-2 AMENDMENT NO ~ 13
February 1981

Regulat'ory Guide 1.45, Rev. 0, May 1973

Reactor Coolant Pressure Boundary Leak Detection Systems

Compliance or Alternate Approach Statement:

WNP-2 complies with intent of the guidance set forth inthis regulatory gu'ide by an alternate approach.

General Compliance or Alternate Approach Assessment:

WNP-2 leak detection system provides monitoring in the
following areas in compliance with Regulatory Guide 1.45:

a. Primary containment air particulate radiation
monitoring

b. Primary containment gas radiation monitoring
c. Primary containment moisture monitoring

d. Primary containment temperature monitoring
e. Primary containment pressure monitoring
f. lntersystem leakage monitoring by means of pro-

cess radiation monitors

g. Primary containment air cooler flow rate
monitoring

h. Sump level and flow monitoring

Ambient temperature monitoring in the vicinity of
piping containing main steam outside primary
containment

The WNP-2 leak detection system indicators, recorders,
and annunciators are not seismically qualified.

Specific Evaluation Reference:

Refer to 7.6.2.4.
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Regulatory Guide 1.46, Rev. 0, May 1973

Protection Against Pipe Whip Inside Containment.

Compliance or Alternate Approach Statement:

WNP-2 complies with the intent of the guidance set forth
in this regulatory guide by an alternate approach.

General Compliance or Alternate Approach Assessment:

Pipe break location criteria is based on guidelines
provided'in the subject regulatory guide, as well as
the NRC Branch Technical Positions APCSB 3-1, Appendix
B, and MEB 3-1. The subject criteria is applicable to
all piping systems inside as well as outside containment.
Pipe whip protection for the recirculation system is pro-
vided by the NSSS supplier. Pipe whip protection for
all other piping systems, including the NSSS-furnished
main'steam piping, is provided by the AE.

Specifip Evaluation Reference:

Refer to 3.6.2.1.
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February 1981

Regulatory Guide 1.62, Rev. 0, October 1973

Manual Initiation of Protective Actions

Compliance or Alternate Approach Statement:

WNP-2 complies with the guidance set forth in this regu-
latory guide.

General Compliance or Alternate Approach Assessment:

Means are provided in the main control room for the
manual initiation of BOP engineered safety feature
systems or supporting systems at the division level by
the operation of a minimum of equipment.

Specific Evaluation Reference:

Refer to 7.3.2.1.3.
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WNP-2 AMENDMENT NO. 26
July 1982

Requlatory Guide 1.63, Rev. 1, May 1977.

Electric Penetration Assemblies in Containment Structures for
Liqht-Water-Cooled Nuclear Power Plants

Compliance or Alternate Approach Statement:

Revision 1 is not applicable to WNP-2 since it applies to
the evaluation of construction permit applications
docketed after December 30, 1977. WNP-2 complies with
the guidance set forth in IEEE 317-1972 as modified by
Revision 0 of Regulatory Guide 1.63.

General Compliance or Alternate Approach Assessment:

The compliance assessment qiven below correspond numeri-
cally to the Regulatory Positions as indicated in Section
C of Regulatory Guide 1.63, Rev. 0, October 1973.

1. Capability of withstanding maximum fault I2T heating
in the case that overload protective devices fail:
WNP-2 is in compliance with this requirement. In all
cases, the overcurreht protective devices in circuits
subject to short circuit are backed up by other over-
current protective devices which are also designed to
limit the fault current I2T heating experienced by
the penetration conductors to levels below the con-
ductor ratings.

2. The maximum containment pressure specified for WNP-2
complies with the safety margins required by the
ASME Boiler and Pressure Vessel Code, Article N3000,
Footnote 1.

3. The position refers to specific applicability or
acceptability of other codes, standards and guides
covered separately in other requlatory guides.

4. WNP-2 complies with the requirement of IEHE 336 and
ANSI N45.2 concerning the quality assurance.

Specif ic Evaluation Reference:

Re fer to 3. 8. 6.

Refer to the response to Ouestion 040.034 for detailed
analysis of primary and backup overcurrent protective
device fault clearing capability.
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Regulatory Guide 1.70, Rev. 2, September 1975

Standard Format»and Content. of Safety Analysis Reports for
Nuclear Power Plants — LWR Edition

Compliance or Alternate Approach Statement:

This FSAR complies with the guidance set. forth in
this regulatory guide.

General Compliance or Alternate Approach Assessment:

The FSAR has generally been prepared to satisfy the
requirements of Regulatory Guide 1.70, Rev. 2. This
includes both format and content.

Specific Evaluation Reference:

The balance of plant portions of this FSAR.
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Regulatory Guide 1.71, Rev. 0, December 1973

Welder Qualifications for Areas of Limited Accessibility
Compliance or Alternate Approach Statement:

WNP-2 complies with the intent of the guidance set
forth in this regulatory guide by an alternate approach.

General Compliance or Alternate Approach Assessment:

There are few incidents where welding accessibility is
limited during field fabrication. Any areas where
w'elding accessibility was limited during shop fabri-
cation were qualified on a "mock-up", and additional

, microsectioning and X-Ray inspection was done.

Specific Evaluation Reference:

Refer to 4.5.2.4, 5.3.1.4.1.6 and 5.2.3.3.2.4.
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Regulatory Guide l.84, Rev. 9, March 1977

Code Case Acceptability — ASME Section III Design and
Fabrication

Compliance or Alternate Approach Statement:

(To be provided at a later date)

General Compliance or Alternate Approach Assessment:

(To be provided at a later date)

Specific Evaluation Reference:

Refer to 3.8.2.2.4.8

C.3-73



WNP-2 AMENDMENT NO. 17
July 1981

Regulatory Guide 1.85, Rev. 11, March 1977

Materials Code Case Acceptability — ASME Section III
Division 1.

Compliance or Alternate Approach Statement:

WNP-2 is in full compliance with the guidance set forthin this regulatory guide.

General Compliance or Alternate Approach Assessment:

WNP-2 used the following code cases which are acceptable
to the NRC:

1332 Rev. 6

1557 Rev. 2

1567

1644 Rev. 6

1728

Specific Evaluation Reference:

Refer to 3.8..2.2.4.9.
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Regulatory Guide 1.97, Rev. 0, December 1975

Instrumentation for Light-Water-Cooled Nuclear Power Plants
to Assess Plant Conditions During and Following an Accident

Compliance or Alternate Approach Statement:

This regulatory guide is not applicable to WNP-2 sinceit applies to the evaluation of construction permit
applications docketed on or after August 1, 1976.

General Compliance or Alternate Approach Assessment:

WNP-2 provides sufficient instruments in the main
control room to monitor plant variables and systems
during and following an accident. The instrumentation
is qualified to remain functional during the worse case
environmental conditions that it must monitor. The
indicators and recorders are not seismically
qualified. Means are provided to monitor the primary
containment atmosphere, the spaces containing components
for recirculation of loss of coolant accident fluids,
effluent discharge paths, and the plant environs for
radioactivity that may be released from postulated
accidents.

Specific Evaluation Reference:

Refer to 7.5.
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WiVP-2 AMENDMENT NO. 14
April 1981

Regulatory Guide 1.100, Rev. 0, March 1976

Seismic Quali'fication of Electric Equipment for Nuclear Power
Plants

Regulatory Guide Intent:
Regulatory Guide 1.100 endorses both the requirements
and recommendations of XEEE Standard 344-1975, "XEEE
Recommended Practices for Seismic Qualification of Class
1E Equipment for Nuclear Power Generating Stations", when
such qualification is performed in conjunction with
Regulatory Guide 1.89, and subject to the Regulatory
position stipulations.

Compliance or Alternate Approach Statement:

This regulatory guide is not applicable to WNP-2 since it
applies to the evaluation of construction permit applica-
tions docketed af ter November 15, 1976.

General Compliance or Alternate Approach Assessment:

All Class 1E equipment qualifications will be evaluated
against the requirements set forth within IEEE 344-1975.
The evaluations will be documented and will demonstrate
adequacy of the methods and results of the qualif ications
as equal or conservative to the requirements of XEEE
344-1975. These will include evaluations of seismic and
hydrodynamic load combinations.

Specific Evaluation Reference:

Refer to 3.10.
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WNP-2 AMENDMENT NO. 8
February 1980

Regulatory Guide 1.128, Rev. 0, April 1977

Installation Design'and Installation of Large Lead Storage
Batteries for Nuclear Power Plants.

Compliance or Alternate Approach Statement:

This regulatory guide is not applicable to WNP-2 since it
applies to the evaluation of construction permit applica-
tions docketed after December 1, 1977. However, WNP-2
complies with the intent of the guidance set forth in
this regulatory guide by an alternate approach.

General Compliance or Alternate Approach Assessment,:

Safety-related ba'ttery installation design criteria 'con-
forms to IEEE Standard 484-1975. In addition, HYDROCAPS
(catalyst battery caps) are provided to preclude
discharge of combustible gases into the bat'tery room
area. A Class lE ventilation system is also provided
which is capable of limiting hydrogen concentrations
(Neglecting HYDROCAPS) to lL.
Storage prior to installation was not in strict com-
pliance with subsection 5.1.3 "Storage" of the subject
regulatory guide. However, preoperational tests will
establish whether or not any damage or loss of capacity
resulted from storage.

Specific Evaluation Reference:

8 ' '.1.5
8 ~ 3 ~ 2 ~ 1 ~ 6
8 '.2 ~ 2 ~ 1 ~ 1
8 ~ 3 ~ 2 ~ 2 ~ 1 ~ 2
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WNP-2 AMENDMENT NO. 14
April 1981

Regulatory Guide 1 . 1 29, Rev. 0, April 1 977

Maintenance, Testing and Replacement of Large Lead Storage
Batteries for Nuclear Power Plants

Compliance or Alternate Approach Statement:

Although Regulatory Guide 1.129 is not directly appli-
cable to WNP-2, the Supply System's startup testing and
future maintenance procedures are written to conform to
IEEE Standard 450-1975, "IEEE Recommended Practice for
Maintenance, Testing and Replacement of Large Lead
Storage Batteries for Generating Stations and
Substations". The frequency for "service" testing is in
accordance with Regulatory Guide 1.129 — that is, service
tests are performed every .18 months.

General Compliance or Alternate Approach Assessment:

None

Specific Evaluation Reference:

None
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WNP-2 AMENDMENT NO. 23
February 1982

Regulatory Guide 1.144, Rev. 1, September 1980

Auditing of Quality Assurance Programs for Nuclear Power Plants

I Design and Construction Phase

Compliance or Alternate Approach Statement:

WNP-'2 complies with the guidance set forth in this regu-
latory guide as described below.

General Compliance or Alternate Approach Assessment:

Contractors and Suppliers comply with the requirements
imposed by procurement documents.

The Supply System, the Architect/Engineer (Burns and Roe),
and the Construction Manager (Bechtel) comply with the
guidance set forth in this regulatory guide except for
the following:

The requirements of ANSI N45.2.'12-1977 as modified and
interpreted below:

a. Reference: Standard Section 3.,5.2 (Scheduling)

Suppliers that are satisfactorily implementing a
Quality Assurance Program based on NRC IE Inspection
(VIB), as evidenced by an NRC letter so stating, need
not be audited by Bechtel.

b. Reference: Regulatory Section C.3.b (External Audits)

The requirement for external audits shall not apply
to procurement actions, such as fo'r standard off-the-
shelf items and bulk commodities. Where required,
quality can adequately be determined by receipt
inspection, source surveillance, or post-installation
check-out or test.

c. Reference: Regulatory Section C.4.a (Supplemental
Audits)

As an equivalent option to regulatory guide position
that would require the mandatory performance of a
supplemental audit when any of the conditions of
Sections 3.5.3.3 through 3.5.3.5 occur, Bechtel may
employ means such as surveillance by inspection per-
sonnel, spot checks or investigation by management,
quality assurance or engineering personnel in lieu of
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February 1982

a supplemental audit for assessing a Quality
Assurance program. Sections 3.5.3.3 through 3.5.3.5
will still be considered as guidance in determiningif a supplemental audit is necessary.

d. Reference: Regulatory Section C.4.a and Standard
Section 3.5.3.6 (Verification)

Delete Standard Section 3.5.3.6. Bechtel's imple-
menation of Standard Section 4.5.2 will provide ade-
quate coverage of the verification process without
resorting to a supplemental audit, audit reports,
etc. Verification will be accomplished during the
performance of follow-up action by the auditing
organization.

e. Reference: Standard Section 4.3.2.4 and 4.5.1
(Investigation)

As an equivalent alternative to the requirement for
the, audited organization to investigate any adverse
audit finding to determine and schedule appropriate
corrective action, Bechtel's auditing organization
may determine the investigatory, action and corrective
action including action to prevent recurrence per-
tinent to adverse audit finding.

f. Reference: Regulatory Section C.7 and Standard
Section 5.2 (Audit Records)

Audit records shall include documents as defined in
the Standard and other documents if necessary to sup-
port audit findings.

Early project procurements specified audit program
requirements in terms of Appendix B to 10CFR50 and ANSI
N45.2. As appropriate, future procurements will require
that audit programs comply with ANSI Standard N45.2.12.

II Operational Phase

Compliance is discussed in the topical report referenced in
17.2.
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WNP-2 AMENDMENT NO. 23
February 1982

ISSUE: RSB-22 ATWS (15.2.1 )

Question:

We require that the applicant agrees to implement plantmodificatio'ns on a scheduled basis in conformance with the
Commission's final resolution of ATWS. In the event that
La Salle starts operation before necessary plant modifica-
tions are implemented, we require some'interim actions be
taken by La Salle in order to further reduce the risk from
ATWS events. The applicant will be required to:

a. Develop emergency procedures to train operators
to recognize an ATWS event, including considera-tion of scram indicators, rod position indica-
tors, flux monitors, vessel level and pressure
indicators, relief valve and isolation valve
indicators, and containment temperature,
pressure, and radiation indicators.

b. Train operators to take action in the event of an
ATWS including consideration of immediately
manual scramming the reactor by using the manual
scram buttoms followed by changing rod scram
switches to the scram position, stripping the
feeder breakers on the reactor protection system
power distribution buses, opening the scram
discharge volume drain valve, prompt actuation of
the standby liquid control system, and prompt
placement of the RHR in the pool cooling mode to
reduce the severity of the containment
conditions.

Response:

The Supply System has committed to implement the modifications
outlined in a petition for rulemaking and supplement filed by
the Utility Group on ATWS on September 16, 1980 and January 5,
1981, respectively. The petition and supplement were noticed
in the Federal Register on November 4, 1980 (45 Federal
Register 73080) and February 3, 1981 (46 Federal Register
10501), respectively.
The modifications will include the following:

a. Recirculation pump trip (RPT) of the approved
Zimmer desiqn.
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February 1982

b. Alternate rod insertion (ARI), which is diverse
and independent from the RPS. This system will
comply with IEEE-279 and will act as a backup to
the electrical portion of the current scram
system.

c. Modification to the scram discharge volume to
provide redundant and diverse scram instrumen-
tation.

Although we believe the modifications addressed above will
improve system reliability so as to essentially preclude
ATWS events, we will implement emergency procedures to train
operators to recognize ATWS events and take action to miti-
gate them.

WNP-2 currently plans to implement the above modifications
and procedures by fuel load.

I.8-34



Q. 005. 1

WNP-2 AMENDMENT NO. 7
November 1979

Page 1 of 2

In order that we might evaluate your compliance with the
Codes and Standards Rule, Section 50.55a of 10CFR Part 50,
identify the edition Section III of the ASME Boiler and Pres-
sure Vessel Code and the applicable code addenda for the
following Quality Group A components within the reactor cool-
ant pressure boundary identified in Table 3.2-1 of the FSAR.
These components are: (1) the reactor pressure vessel;
(2) the main steam and feedwater piping inboard of the outer-
most isolation valves; (3) the piping of other interconnecting
systems inboard of the outermost isolation valves; (4) the
main steam isolation valves; (5) the explosive valves of the
standby liquid control systems; and (6) the system or isola-
tion valves of other interconnecting systems.

Res onse:

Please see the attached Table 5.5-1.
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TABLE S.l-l

Requested Item
Per Question

WNP-2
Installation

Applicable Code
Per 10CFR 50.55(a) *

Purchase
Order Date

Actual Code
Used

1) Reactor Pressure
Vessel

N/A 1971 'code, no addenda ll/71 1971 code, summer '71
addenda (para. NB 3338.2
is Winter '71 addenda)

2) Main Steam & Feed- Shop Fabricated
water Piping

1971 code, Winter '73 10/74
addenda

1971 code, Winter '73
addenda

3) Piping of Inter-
connecting
Systems

Field Fabricated

Main Steam

Shop Fabricated

Field Fabricated

Recirc System Piping**

1971 code, Summer '73
addenda

1971 code, Winter '71
addenda

-Same as (2)

Same as (2)

5/74

9/72

1971 code, Winter '73
addenda

1971 code, Summer '72
addenda

Q
Q
Vl

O
O
I

4) MSIV's

5) SLCS Explosive
Valves

6) Other Valves of
Interconnecting
Systems

N/A

N/A

Velan Valves Z

Anchor Darling Valves

Velan Valves ZZ

Borg-Warner Valves

Recirc and Crosby Valves**

1971 code, Summer '71 4/71
addenda

1971 code, Winter '72 12/73
addenda

1971 code, Summer '73 1/74
addenda

1971 code, Winter '72 7/73
addenda

1971 code, Summer '72 1/73
addenda

1971 code, Summer '73 5/74
addenda

1971 code, Win'ter '71
addenda

1971 code, Winter '72
addenda

1971 code, Winter '73
addenda

1971 code, Winter '73
addenda

1971 code, Winter '72
addenda

1971 code, Winter '73
addenda

* CP issued 3/73** See Table 5.2-5 of the FSAR
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WNP-2 AMENDMENT NO. 21
December 1981

Q. 010.035

The FSAR states that the "Seismic Category I piping and
electrical conduit penetrations that are below grade ... are

not sealed against groundwater pressure." Demonstrate
that the safety functions would not be compromised by water
flowing into the building through these piping and conduit
penetrations as the result of the following events:

a. Another compartment is flooded and water is flowing
out of the building through the piping and conduit
penetrations, resulting in saturated ground con-
ditions.

b. A non-Seismic Category I tank ruptures emptying all
of its contents.

~Res ense:

Please refer to revised 3.4.1.4.2, page 3.4-4 for the infor-
mation requested.

The design and installation of the boots at pipe penetrations
and of the silicon foam at conduit penetrations, described in
3.4.1.4.2, provide waterproof penetrations that are capable of
preventing the compromise of safety functions by events such
as those stated in the question.

Tne response to Question 010.010 has been similarly revised.
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AMENDMENT NO. 27
November 1982

Page 1 of 5

Q. 010.036
(3.5.1)
RSP

Xt is the Staf f 's position that all safety-related equipment
shall be appropriately protected against the effects of inter-
nally generated missiles in accordance with Title 10,, Code of
Federal Regulations Part 50, Appendix A, General Design
Criteria 4. The effects of internally generated missiles such
as valves stems, bonnets, control rod drive mechanisms, and
high pressure accumulators impacting onto safety-related
equipment must be evaluated. Appropriate protection must be
orovided to assure that a missile will not prevent a safe
shutdown of the plant or result in uncontrolled'elease of
radioactivity during normal operation or during the most
severe design basis accident"'with the most limiting single
active failure. Describe the means provided for assuring pro-
tection of safety-related equipment from all internally
generated missiles.
Response:

The means for assuring protection of safety-related equipment
from all internally generated missiles will be discussed in
updated 3.5, as outlined below:

Evaluation of Postulated Missiles

A. Assessment of Postulated Missile Credibility

B ~

Postulated missiles are analyzed to determine if a cred-
ible failure mode resulting in a missile exists.
Failure modes determined to be credible are then asse'ssed
for impact on plant safe shutdown.

Assessment of Potential Credible Missile Damage

The ability of the plant to achieve safe shutdown is
assumed by physical separation and redundancy of safety-
related systems. The adequacy of the physical separation
and redundancy of safety-related systems was evaluated
using the following procedure:

(1) Target Determination

Based on the missile location and orientation, the
target areas are predicted. Trajectories are
selected to encompass the most adverse conditions.
The essential systems within that region are assumed
damaged and not available for a safe shutdown.
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WNP-2 AMENDMENT NO. 26
July 1982

Page 1 of 3

Q. 010.037
3 ~ 5..2)

Regulatory Guide 1.70, Revision 3, Section 3.5.1.2, requires
that the structures, systems, and components protected by
physical barriers shold be identified. The discussion and the
figures in the FSAR do not indicate where, if it all, physical
missile barriers are used.

Identify all structures, systems, and components that are pro-
tected by physical barriers. Provide a description of the
types of physical barriers that are employed at your plant.

Response:

The updated FSAR 3.5, submitted in June 1982, will iden-
tify all structures, systems, and components in the plant
which are protected by missile barriers. Safety-related
systems and equipment outside the primary containment are
located in isolating compartments by division. The walls of
these compartments are designed to contain all postulated
missiles intrenal to the compartment and to protect against
missiles originating outside the compartment.

External walls providing protection from missiles external to
the plant are described in FSAR 3.8.4. FSAR Figure 3.5-36
illustrates these walls. Spray ponds and piping are protected
by earth cover barriers. Exterior openings for HVAC systems
are protected from transmitting 'missiles by labyrinths of
missile shield walls. These openings are listed in FSAR Table
3.6-6. Barrier design procedures will be discussed in FSAR
3.5 as follows:

I. BARRIER DESIGN PROCEDURES

The design objectives emphasize missile containment and struc-
tural integrity without secondary missile generation.

a. Concrete Barriers
Concrete missile barriers are designed in accor-
dance with the modified Petry equation (Reference
3.5-2). In all cases, except for barriers
exposed to turbine missiles, a concrete thickness
of twice the penetration thickness determined for
an infinitely thick slab is provided to prevent
perforation, spalling or scabbing. For
discussion of turbine generator missiles see
3. 5. 1. 3.
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Page 2 of 3

b. Steel Barriers
The Ballistic Research Laboratories Formula
(Reference 3.5-1) is used to determine penetra-
tion depths of missiles into steel barriers.
The overall response of bariers subject to impact
are investigated by the use of general energy
equations given in "Introduction to Structural
Dynamics", J. M. Bigs (Reference 3.5-9). Upon
determination of penetration depth and duration
of impact, an effective dynamic force is com-
puted. The additional calculation of the natural
period of the target structure and the selection
of a ductility ratio facilitates the deter-
mination of the required structural resistance.
In this manner, missile impact is translated to
an equivalent static load in an effort to quan-tify bending moments and shear. The detailed
method used for predicting the overall response
of missile barriers, including the forcing func-
tion method of determining ductility in struc-
tural elements and the basis for the ductility
ratios used in the calculations, is provided in
Appendix C of the report "Protection Against Pipe
Breaks Outside Containment" (Reference 3.5-13)
that was presented to and approved by the NRC.

c. Earth Barriers

When the protective barrier is of earthen origin,
the soil penetration studies are based on alter-
nate techniques. Buried safety-related piping
and electrical systems required for a safe shut-
down are ensured adequate protection from tornado
generated missiles. Analysis of potnetial damageis performed using the "Tornado Design
Considerations, for Nuclear Power Plants" by Bates
and Swanson, 1976 (Reference 3.5-8). The analy-sis procedure neglects soil interlocking under a
suddenly applied load and ignores lateral soil
resistance. A S-,foot embedment depth is calcu-lated to be acceptable to ensure pipe integrity.

d. Applications

Examples of barrier design are as follows:
Steel covers for manholes containing cabling for
safety-related equipment required for safe shut-

I
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July 1 982 s

Page 3 of 3

down are designed to withstand tornado generated
missile impact and associated wind-pres/ure.
These 2 '-9" circular steel plates are designed
using conventional elastic analysis and design
methods for determining stress and strain. The
desiqn adopted uses two 1-1/8-inch plates of ASTM
A 514 steel plate to prevent penetration and
blowout.

The reactor building railroad airlock exterior
doors and the standby service water pumphouse
exterior equipment doors are designed and cer-
tified by the manufacturer to withstand the
effects of tornado generated exterior missiles as
described in 3.5.1.4.

All other doors in Seismic Category I and safety-
related structures are not'esigned to withstand
the ef fects of. the missiles described in 3. 5.1.
These doors are backed up, wherever missile pro-
tection is required, with reinforced concrete
walls forming a labyrinth behind the door.
Similarly, louvers in exterior walls, which are
vulnerable to missile penetration are backed up
by reinforced concrete plenums or walls.

Based upon the selection and description of
missiles cited in 3.5.1, the interaction of
missiles with structural elements is determined
and the results are given in Table 3.5-5. The
tabulations assume the missiles to impact at the
most vulnerable point of a structure or component
(e.g., at the center of a slab).
The reactor protection system motor-generator
sets flywheels located in the critical DC
switchgear rooms at elevation 467'-0" in the
Radwaste Building were analyzed and determined to
be credible missile sources, with the potential
consequences affecting the safe shutdown of the
plant. Barriers were constructed around these
flywheels of steel and aluminum honeycomb
material, which were 4esigned to contain the cre-
dible missiles.
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Q. 010. 038
(3.5.1.2)
Section 3.5.1.1.2 of the FSAR states that missile trajectories
are selected to encompass the most adverse conditions. It is
not clear from the information provided in the FSAR what the
trajectories of the credible primary missiles would be and
what systems might be disabled by the missiles.
Provide the bases for selection of the probable missile tra-
jectories and show the trajectories on the appropriate FSAR
figure. Include a discussion on the system, component, or
structure that could be damaged or disabled by a missile. The
extent of damage from each missile should be discussed.

~Res nse:

The basis of selection of the probable missile trajectoriesutilizes SRP 3.6.1 and 3.6.2 which outlines the procedures fortrajectories of jets. For rotating missiles, a 10'ivergence
angle is assumed in addition to their possible path.

A discussion of the analytical approach is provided in the
response to Question 010.036 and a tabulation of credible
missiles will be provided in the June 1982 submittal of an
updated FSAR 3.5.
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WNP-2 AMENDMENT NO. 21
December 1981

Q. 010. 065
(10.4.5)

Your responses to Question 010.034 regarding the potential
flooding of safety-related equipment due to a circulating
water failure are inadequate. An analysis shall be conducted
in accordance with Standard Review Plan 10.4.5, "Circulating
Water System," which assumes: „

a. An expansion joint break (note: an incident of
this type occurred at an operating BWR).

b. No credit shall be taken for isolation valve clo-
sure unless these valves are designed to safety
grade requirements.

Response:

Please see revised 10.4.5.3.
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Q. 010. 066
tC6)
NUREG-0803 states that pipe breaks in the control rod drive
hydraulic system and the resulting environmental effects
should be verified on a plant specific basis. In order to
conform to the guidelines of NUREG-0803, provide information
to address the following concerns:

Taking no credit for seals and assuming no operator
actions inside of the control room for 20 minutes (30
minutes for the first operator action outside of the
control room plus five minutes for each additional
action), provide the following information for a non-
isolable break in the CRD piping between the containment

;-..penetration and the first isolation valve.

Compartment

Provide the assumptions used in determining the above
information. If a computer was used, provide the com-
puter printout and the following information:

1. With respect to the pipe to be broken:

a. Type of fluid (water or steam);

b. Temperature;

c. Pressure;

Reactor Coolant — Mass .flow rate out of the break as a
function of time ( = f (t))

— Temperature = f (t)
— Temperature = f (t)
— Pressure = f (t)

Humidity = f (t)
— Airborne Radioactivity Level = F, (t)

Source of the fluid;
e. Flow rate (or assumed flow rate);
f. Pipe internal diameter;

g. Wetted perimeter of the break (feet);
h. Total pipe internal volume;

i. Exit flow area, if the break was not in the
pipe, just described above;
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j. Area of flow restriction, if any;

Differential elevation from the source to the
pipe break;

l. Total flow resistance (only if the fluid is
water);

m. Means to stop fluid flow (none, gate valve,
globe valve, etc.); and

n. If 1.m is a valve, then the valve's open
throat area,'ull open flow coefficient,
valve closure time, and delay time until ini-
tiation of valve closure.

2. With respect to the compartments being analyzed:

a. Number of compartment analyzed; and

b. For each compartment:

liellli
iv ~

V ~

vs

initial temperature;
initial pressure;
initial humidity;
free air volume (cubic feet);
number of vents and vent areas (square
feet) for each vent; and
minimum pressure to initiate flow to
the next compartment (psia).

3. All assumptions used, including but not limited
to the:

a. Orifice coefficient for the "end effects" for
the discharge fluid; and

b. Fluid expansion factor.

II. Verify that all electrical and mechanical equipment
needed to mitigate the event is qualified to the environ-
mental conditions determined in Part I. Verify that no
pump cavitation will occur when pumping 212'F water.

III. Provide a discussion of the procedural steps to be taken
to isolate the break in the CRD pipe at the outside sur-
face penetration of containment to terminate the small
pipe I OCA accident. Identify all equipment and materials
required to isolate the break. Provide a commitment to
maintain onsite these items as dedicated equipment and
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materials. Discuss youx procedure to verify periodically
the existence and condition of these dedicated items.

IV. Assuming that the sumps are inoperative for the event in
Part I (since they are not Seismic Category I, Class 1E),
provide maximum water level in the compartment. Verify
that no equipment required to bring the plant to a safe
condition will fail as the result of internal flooding.
Verify that no personnel radiation hazard will exist due
to wadinq throuqh reactor coolant.

V. Verify that all analysis performed in Parts. I and XV
includes time fox the items listed below. The first

- action outside of the control room should be assumed to
be at least 30 minutes after annunciation in the control
room plus five minutes for each personnel action in
accordance with ANS 58.8. Xnstallinq scaffoldinq
requires multiple actions just like donninq protective
garb.
'I. HP survev of the area and documentation;

2. Establishment of protective qarb requirements;

3. Establishment of change areas, clean areas, check-in
and check-out lists, waste disposal and facilities
and transportation of necessary garb to the area for
the workers;

4. Followinq all HP procedures;

5. Review of repair procedures;

Assume that the event occurs with the minimum plant per-
sonnel available on anv shift.

~Res onse:

Followinq the Supply System submittal respondinq to NUREG-0803
concex'ns (Reference 1 and 2), the NRC is requesting, via NRC
Question 010.066 (4.6), that the Supply System evaluate a
sinqle CRD withdr'awal line break at a specified location.
However, according to the NRC's own NVRBG-0803:

From paqe 2-2 . . . This assessment is based on the fact
that the CRD withdraw lines penetratinq the containment
and routed to the HCUs are small in diameter (3/4 in.)
and are conservatively designed and of high quality.
Nevertheless, even if the staff postulated a break in one
of these lines during reactor operation (including
scram):
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(1) The leakage through this break is within the reactor
coolant makeup capabilities (feedwater and reactor
core isolation cooling) since, as required by GDC 14,
"Reactor Coolant Pressure Boundary," the CRD system
contains redundant, CRD seals and a restricted flow
area that limits the reactor coolant leakage to a
very small

value;'2)

The reactor can be shut down and cooled down in an
orderly manner; and

(3) No leakage from the SDV, where flow from all other
CRD withdraw lines is accumulated following scram,will occur through the break because of the existence
of a check valve between the SDV and the withdraw
line manual isolation valves.

and from page 4-27 . . . Breaks upstream from the isola-
tion valves in the 3/4-inch piping were judged to be
minor in size and with no potential short-term effects on
the core cooling capability.

The Supply System agrees that a single CRD withdrawal line
rupture event is minor and fully enveloped by existing analy-
ses. For example, an instrument line rupture, 15.6.2 and
6.3.3, presents a similar type break, but with larger leak flow
and more severe consequences. However, as requested in NRC
Question 010.066 (4.6), evaluation of the single CRD
withdrawal line rupture is presented in the following
paragraphs to provide the NRC reviewers with quantification
of the event to support the already recognized conclusions
stated above.

Question 010.066 contains five parts (I through V) and each
section or part is addressed separately below:

A simplified diagram of the postulated line rupture is
shown in Figure 010.066-1. It is assumed that a complete
severence of a withdrawal line occurs, following a reac-
tor scram, at a location between the reactor containment
and the first isolation valve (in HCU). There is no
back-flow through the break due to a check valve between
the break location and the scram discharge volume (SDV).
Therefore, the only leak out of the break is the reactor
coolant that can leak around the CRD piston seals. This
lea'kage is normally about 2 gpm and can be as high as 6

gpm with badly worn seals. The stipulation in the
Question 010.066 above that no credit for seals be taken
is an unrealistic conservatism. However, GE tests show
that with seals completely missing, at operating pressure,
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the leakage is a maximum of 10 gpm. This value is used
as the initial leak rate.

The scenario can be defined as follows:

Time
' ~

Event Description

Reactor scrams. Complete severence of a
single CRD withdrawal line occurs.

20 mins. Operator initiates cooldown at 100'F/hr due
to leakage exceeding tech spec values.

240 mins. Reactor on RHR with RC temp < 200'F
(3.8 hr.)

The analysis assumptions and results are presented below in
the same order and numbering system used in the question.

1. a. Type of fluid: Water

b. Temperature:

c. Pressure:
See Figure 010.066-2

d. Source of fluid: Reactor vessel

Flow rate: See Figure 010.066-3

f. Pipe internal diameter:

g. Wetted perimeter:

h. Total pipe internal volume:

i. Exit flow area:

j. Area of flow restriction:

Not applicable,
see Item 1.j below.

1.19 x 10-4 ft2
equivalent area for
10 gpm leak 'at 1000
psia.

k. Differential elevation: See Figure 010.066-1

1. Total flow resistance: Total pipe resistance was
neglected for the low
flow rates encountered.
The hydrostatic analysis
accounted for orifice
pressure drop at the CRD,
see Item 3.a below.
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m. Means,to stop fluid flow: Mechanical plugging at
operator's discretion,
see Part III below.

n. Not applicable.

2. With respect to the compartments being analyzed:

a.Q Compartment pressure and temperature were not
b.g analyzed for two reasons. First, as stated in

our original response to NUREG-0803, no equipment
necessary to achieve cold shutdown following a
scram is located at the 522'evel; therefore,
compartment conditions for equipment qualifica-
tion is not a concern. Secondly, the integrated
leak mass at 3.8 hours is only 9370 ibm which,
even if held to the 522'ompartment, would not,
significantly affect pressure or temperature.
After 3.8 hours, any leakage (( 2 gpm) is at a
temoerature of less than 200'F and has negligible
effect.

3. All assumptions used, including but not limited to
the:
a. Orifice coefficient: Moody critical flow was

assumed out to 3.8 hours
for an area equivalent to
no seals and 10 gpm ini-
tial flow. For the
hydrostatic pressure dif-
ference analysis, an ori-
fice equation was used
with a discharge coef-
ficient of 0.7.

b. Fluid expansion factor: Not applicable.

II. As stated in Part I.2 above, no equipment necessary for
safe shutdown following scram is located in this area,
therefore, environmental qualification is not an issue.
The Supply System interprets ". . . no pump cavitation

to refer to the sump pump to which the reactor
leakage drains (see Figure 010.066-1). If the total
leakage, (assuming no flashing) drains to the sump, its
water level would be 0.2". Therefore, pump cavitation is
not an issue as the sump pumps are not required to pre-
vent flooding.
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III. After 3.8 hours the leak is reduced to < 1.7 gpm and
200'F water from the severed withdrawal line. It should
be noted that a leak of 1.7 gpm is possible only by
neglecting all withdrawal line losses and assuming no CRD
piston seals exist. The realistic flow rate would Se
much less. A temporary fix could be effected easily by
plugging or freeze sealing the tube. Since a permanentfix becomes a question of availability and the total sce-
nario given in Part I indicates no safety questions per-
tain to the incident, the Supply System does not feel a
commitment to maintain and verify the existence of the
equipment. necessary to fix a leak of less than 1.7 gpm is
prudent nor necessary.

IV.,- See response to Part IX of this question regarding water
level and equipment necessary to achieve a cold shutdown.
With the leak at < 2 gpm and floor drains available, no
personnel will be required to 'wade'hrough" reactor
coolant. As was true for Part III of this question, it
is a matter of plant availability, not public health and
safety, as to when personnel would enter. Access to the
area can be controlled since no time constraints are
imposed for stopping a leak of this magnitude.

V. Parts XIX, IV, and V of this question carry the con-
-notation that this scenario should be reacted'o on the
old event-based procedure basis. WNP-2 has formulated
its secondary containment response activities in accor-
dance with the BWR Owner Group symptom based procedures
which adequately cover coolant leakage events including
small leaks such as postulated here. As mentioned in
Parts III and XV of this question, it would not be
meaningful to assign times to each action as the mitiga-
tion function can be done according to availability
determination and is not a question of necessity for
public health and safety.
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Response:

The WNP-2 design requirement as described in this response
has been replaced by the equation in Question 022.078 and
described in revised 6.2.5. This letter formulation is more
conservative than the one previously used by the WNP-2
project.
A review of tests conducted to date on aluminum, zinc, and
zinc coatings, indicates that several factors which would tend
to mitigate the evolution of hydrogen following a postulated
loss-of-coolant accident have not been reported or have not
been investigated. A brief explanation, therefore, is
required to substantiate the rationale for the conclusions
drawn in this response.

Question 022.048 asks a question with respect to the corrosion
of aluminum and the subsequent evolution of hydrogen. The
water chemistry of WNP-2 is such that the water is free from
additives and is neutral, i.e., a pH of 6.5-7.5.

With reference to aluminum, Uhlig" states: "Aluminum base
alloys are not appreciably affected by distilled water even at
elevated temperatures (up to 180'C (350 F) at least).
Furthermore, distilled water is not contaminated by contact
with most aluminum base alloys."
Uhlig2 states: "Condensate from steam boilers, if free from
carryover of water from the boiler, is similarly inert to alu-
minum base alloys. Thus, either wrought or cast aluminum
alloys are used successfully for steam radiators as unit
heaters. Where aluminum alloys are used it is desirable to
install suitable traps in the seam lines, since entrapped
boiler water, especially if alkaline water treating compounds
are employed, may be corrosive. "

Uhlig3 states: "Steam causes a definite protective white film
to form on aluminum alloys. This film is highly protective at
temperatures up to 180'o 350'C (350'o 500'F). At tem-
peratures above this range, under some conditions at least,
the steam reacts with aluminum with the formation of aluminum
oxide and hydrogen."

"i

Experimental data from the aforementioned references indicate
that aluminum and aluminum alloys are nonreactive with pure
water and/or steam at temperatures up to and including 500'F.
Aluminum rapidly forms a protective oxide film, in oxygen con-
taining atmospheres, which is insoluble in neutral water or
steam. Since the containment is noninerted, there is free
access to oxygen during operation and has been throughout
construction. The oxygen has reacted with the aluminum to
form the protective tight adherent water insoluble and
nonreacting film, which eliminates the case of hydrogen evolu-
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tion at the temperature and/or environment present during or .

following a postulated loss-of-coolant accident.

Question 022.048 also addresses the corrosion of zinc and zinc
base paints and the evolution of hydrogen following a loss-of-
coolant accident.

Hubbell and Finkeldy4 stated: "Like several other metals
which exhibit marked resistance to corrosion in the atmospher
bright zinc rapidly tranishes when first exposed, forming a
smooth, tightly adherent protective film. The film is ap-
parently a combination of zinc ox/de, zinc carbonate and zinc
hydroxide. It is not readily soluble in ordinary atmospheric
waters nor easily destroyed by other atmospheric agencies.

The film varies in thickness depending upon the exposure con-
ditions, probably reaching a maximum thickness of .003 in. If
removed or worn thin by abrasion, it is renewed in a few days
to its original thickness."

McKay and Worthington5 state in their chapter on Defining
Non-Corrosive Neutral Range of Aqueous Solutions: "Zinc has
useful resistance only in a relatively narrow, neutral range
of solution; this resistance being due in the simplest case to
a protective film of hydrate, abetted in the case of impure
solutions by other precipitatd corrosion products and com-
pounds deposited from solution. The hydrate is soluble on
both the .acid and alkaline sides of this neutral zone.

Work by Roetheli, Cox and Litteral has very effectively drawn
the limits of the neutral, hydrateforming zone in tests in
distilled water with hydrochloric used to throw the solution
acid and/sodium hydroxide alkaline. The solutions were kept
rather strongly agitated." Figure 6.2-21 depicts the results.

McKay and Worthington6 explain that: "The hydrate is seen to
have been most protective betw'een the neutral point of pH=7
and pH-12.5. The fact is brought out that the exact shape and
location of this curve is typical probably only of the par-
ticular set of conditions under which the tests were made.
Factors such as agitation, aeration, salts in the solution,
and temperature, in conjunction with hydrogen-ion con-
centration, affect the characteristics of film formation. The
investigators conclude in a universal sense the condition of
low or negligible corrosion probably lies between pH values of
6 and 8 as a minimum and 11 as a maximum."

Cox7 in a paper titled "Effeet of Temperature on the Corrosion
of Zinc", established the effect of temperature on'he beha-
vior of zinc in distilled water. The specimens were
constantly in motion in the solution, and the solution was
aerated with a stream of unwashed air bubbles. The duration
of the test was 15 days.
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Q. 031.013 (RSP)
(6.3.1.3)
(7.3.1.1)

s

Provide justification for not testing the emergency core
cooling system flow rate and the associated sensing networks
during normal operation. Define the term "sensing network" as
used in 6.3.1;3'f the FSAR. Identify each network which can-
not be tested during normal operations. It is the staff's
position that the WNP-2 design should provide engineered
safety feature circuits which satisfy the guidance contained
in Regulatory Guide 1.22. Accordingly, we require you to pro-
vide a revised design which conforms with the staff's position
on this matter and to provide a description of these sensors
and networks which provides the information requested in 7.3
of the Standard Format. Clarify the discrepancy between
6.3.1.3 and 7.3.1.1.1.2.1.2 with regard to the testability of
the emergency core cooling system.

~Res onse:

'Section 6.3.1.3 was in error. The text of 6.3.1.1.2(m) and
7.3.2.1.2.3.1.10 have been revised to reflect that all active
components of the ECCS are testable during normal operation.

Amendment 10, revising Chapter 7, replaced 7.3.2.1.2.3.1.10
with,7.3.2.1.2.a.10 which references 7.3.2.1.3.a for the
discussion of ECCS testability.
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Q. 031. 014
(6.3.2.2)
(6.3.2.8)
( F6.3-1a)

The location of. sensors K,S N001 A, 8, C, and D, as 'shown in
Figure 6.3-1a, does not appear to meet Seismic Cateqory I
requirements. Revise the design of WNP-2 to assure that the
sensors controllinrt the transfer of suction to the suppression
pool will he seismically and environmentally qualified for
their location and environment.

Respons'e:

Condensate storaqe tank pressure sensors used for. level
switches are designed and qualified to Seismic Cateqory I
requirements and are environmentally qualified. For further
details see responses to Questions 031.128, 211.146, and
211. 197.
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WNP-2

Q. 040.25
(9.5.7)

Describe the measures incorporated in the WNP-2 facility. to
prevent entry of deleterious materials into the engine lubri-
cation oil system due to operator error either during re-
charging of the lubricating oil or during normal operation.

RESPONSE:

The text of 9.5.7.2 has been revised to incorporate the
response to this question.
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Q. 040.026

Provide the results of an analysis demonstrating that the
function of the diesel engine air intake system will not be
degraded to an extent which prevents the diesel from deve-
loping its full rated power or cause shutdown of the diesel as
a consequence of any meteorological or accident condition.
Include in this discussion, the potential for the following
materials being drawn into the diesel air intake: (a) gaseous
(e.g., carbon dioxide) fire extinguishing materials; (b)
recirculation of diesel combustion products; (c) accidental
release of gases transported or stored in the vicinity of the
diesel intakes, and (d) airborne dust. Discuss any potential
restriction of the airflow to the diesel intakes. Discuss the
ef fects of these phenomena.

Response:

a. Each diesel generator is located in a separate
fire area and is protected by a fixed water fire
suppression system*. Heat and smoke generated
from a fire would be controlled by discharging
them to the atmosphere from a penthouse above the
diesel generator building roof. Damper and fan
controls on the diesel generator room HVAC system
insures that smoke would be discharged via this
path. There are no fire dampers in the discharge
path which could potentially block the exhaust.
The inlet dampers are interlocked with the appli-
cable supply fan to close the outside air inletif the supply fan is not operating. The cen-
terline of the discharge opening is approximately
30 feet above the intake opening and there is a
65-foot horizontal separation.

Chapter 2.3 indicates a bimodel wind occurance
following south and northwest flow patterns. A
southerly wind, direction would push smoke gases
away from the air intake opening . As the wind
direction changes to the northwest pattern, the
presence of the reactor and radwaste buildings
considerably alter the flow pattern over the
downwind diesel generator building. The 195-foot

* The consequences of fires in the diesel generator rooms
have been evaluated in accordance with Appendix R of
10CFR50. See the WNP-2 Fire Protection Evaluation sub-
mitted with Amendment No. 19 to the FSAR (October, 1981).
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11. Cathodic protection surveillance

.a) 12 month check to insure protection is
adequate.

b) Test leads maintained to allow periodic
testing.

c) 2 month inspection of cathodic protection
rectifiers.

d) Maintain records of these tests.
WNP-2 intends to meet the requirements previously outlined
with the exception of the following:
WNP-2 has taken exception to cleaning the storage tanks at
10-year intervals. (B.9) Periodic sampling for sediment con-
tent in the fuel should indicate'f sediment at the bottom is
becoming excessive. WNP-2 commits to filtering or replacing
the fuel if it does not meet the specifications. Cleaning of
the tank will be accomplished if it is found necessary to
replace the fuel.
WNP-2 takes exception to item 11, which outlines cathodic pro-
tection surveillance. The standby diesel fuel oil storage
tanks are protected with cathodic protection by anodes which
are located in the near vicinity, but there are no pigtails
connected to the fuel oil system piping, thus no leads to
maintain. Cathodic protection is an independent system at
WNP-2 and surveillance should not be scoped into the diesel
fuel oil system surveillance.
WNP-2 Operations concur with the intent of Regulatory Guide
1. 137, concerning the method of adding fuel to the storage
tanks. WNP-2 must, however, take exception to this recommen-
dation as it now stands. Situations may ocur where both
standby diesel generators are in long term operation.
Although this situation is not expected to occur frequently it
is a possibility. Thus we feel an unqualified commitment to
this issue is too restrictive. WNP-2 will, however, when
refuelinq during normal plant status, comply with this
requirement.

Pigtails attached to the system piping are used to identify
the amount of corrosion which has taken place. No pigtails
are attached to D-G system piping. Cathodic protection rec-
tifiers are maintained as an independent system.
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Q. 40. 48
RSP
(9. 5. 4)

In Figure 9.5-4 of the FSAR, you identify the 1/2 inch
minimum flow line, DO(6)-1, as non-safety class G piping.
This is unacceptable. Accordingly, we require this line to
be designed to Seismic Category I criteria and satisfy
the requirements for safety Class 3. Revise you design
accordingly.

Response:

The 1/2 inch minimum flow line DO(6)-1 is designed to
Seismic Category I, ASME Section III, Class 3 and Quality
Class I. This is as indicated by note 2 on Figure 9.5-4.
The color coding shall be used for general information only.
Any discrepancy between color coding and "Note" on drawing,
the "Note" shall rule.

A
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ASME Section III,.3
page 2 of 4

ANSI B31. 1

1) Requires ASMF, material and
mill test r'eports for

1) Requires only mate-
rial certifications.

piping.
2) Requires seismic design in

addition to the 83 1.1
requirements.

2) Requires design for
pressure, temperature,
and normal operating
loads.

3) Requires liauid penetrant
examination for welds over
4" IPS

3) Requires only=visual
inspection of welds
for design pressure
and temperatures of
the auxiliaries.

4) Requires hydrostatic test 4) Requires initial
to 1.25 x design pressure. service leak test

The diesel generator auxiliaries are separated into three dif-
ferent segments for design and manufacture, as shown on Figure
9 5-4

a) The auxiliaries that were supplied as part of the
diesel engine skid and diesel starting air skid.

b) The fuel oil storage tanks and day tanks (provided by
a tank fabricator).

c) The piping that connects the DSA skid with the engine
skid, the-cooling water reservoir tank to the cooling
water heat exchanger and th'e diesel engine air intake
and exhaust (designed by the Architect/Engineer and
supplied and installed by the mechanical contractor).

A discussion of each segment follows:

Diesel Engine and Diesel Starting Air (DSA) Skid

The diesel generator units and their skid-mounted auxiliary
systems are designed, fabricated, shop installed, inspected,
examined, and tested in accordance with the commitments in
Table 3.2-1, "Equipment Classification."

The engine-mounted piping and components of the fuel oil,
engine cooling water (except heat exchangers — ASME Section
III, Class 3), starting air and lubricating oil systems are
seismically qualified to Category I requirements as part of
the diesel engine skid. These systems, furnished with the
engine, are the standard systems developed by the engine manu-
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facturer in accordance with DEMA standards, and have a long
history of service and reliability. These systems,,piping, and
components, are designed, fabricated, inspected, installed,
examined, and tested in accordance with the guidelines and
requirements of ANSI B31.1 and are specified as Quality ClassI.
It should be also noted that it is not possible to obtain all
auxiliary components to ASME Section III, Class 3 require-
ments. For example, the diesel oil pump, lubricating oil
pump, filters and flex hoses could not be purchased to ASME
Section III, Class 3, since they are unique to engine com-
ponent manufacturers, which do not manufacture to ASME Section
Il:1, Class 3 requirements.

For the engine skid and DSA skid, the technical differences
between ANSI B31.1 and ASME Section III, Class 3 are largely
closed by the specification of,Quality Class I and Seismic
Category I. The technical differences are delineated in the
following, formatted consistent with the above table.
(Technical differences are distinguished from the Section III,
Class 3 administrative requirements in that a technical dif-
ference will result in a difference in construction, whereas
an administrative requirement provides additional paper evi-
dence the work was done in accordance with the Code.)

1) By specifying Quality Class I, the Supply System obtained
mill test reports for the piping and material cer-
tifications for the components. The piping materials meet
the material requirements of ASME Section III, Class 2
materials and the components are to standards recognized
by ASME Section III, Class 3.

2) By specifying the skids to,, be Seismic Category I, the
skids and auxiliaries on them will withstand a seismic
event.

3) The only piping on the diesel engine skids that is over 4
inches is the 6-inch lines between the cooling water heat
exchanger, expansion tank, and engine block. These have
not been liquid penetrant examined.

4) The engine auxiliary systems will be at operating pressure
for a considerable period of time throughout plant startup
testing and thus, will provide a good test of their leak
tightness before the systems are put into operation.
Because of the overspecified design pressure of the com-
ponents and piping, the chance for leakage at other than
mechanical ioints is low. The expansion tank was
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Q. 110.003
(3.6.1)

Describe in 3.6.1.11.2 of the FSAR, how you evaluate the
environmental effects of leakage cracks in high energyfluid systems postulated- in accordance with the criteria
contained in 3.6.2. 1.3 and 3.6.2. 1.4.2.

~Res ense:

Leakage cracks in high energy piping are not postulated
since the environmental and flooding effects of high
energy pipe breaks are considered as described in 3.6. 1. 11,.
and are bounding. The FSAR will be revised to reflect the
results after the current pipe break and missile evalu-
ation has been completed.
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110.004
3.6.1)

Expand Section 3.6.1.11.3.1 of the FSAR to: (1) provide
justification for not assuming the simultaneous malfunction
of equipment in one or more contiguous grids; (2) describe
your procedures.to evaluate the effects of flooding which are
discussed in Section 3.6.2.1.4.2.c of the FSAR.

~Res ense:

Environmental and flooding effects resulting from moderate
energy piping, failures are not assumed to be confined by grid
boundaries. Refer to revised 3.6.1.1'1 and 3.6.1.15 for the
methods of analysis to evaluate the effects of flooding. The
"grid" concept is not used in the current pipe break
evaluation.
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In addition, provide a'escription of the augmented inservice
inspection (ISI) program to be implemented including scheduled
surface examination, ultrasonic testing and verification of
the leak tight integrity of the joint between the thermal
sleeve and the safe end on all nozzles. The essential elements
of an acceptable program are given in the Appendix attached
to this set of questions.

Response:

A description of the WNP-2 feedwater nozzle and sparger is
presented on Figures 121.8-1 and 121.8-2.

The mechanisms which have caused a cracking in operating BWRs
are understood. A summary discussion of problems and the
solutions incorporated in the WNP-2 design is presented in the
following.
A detailed evaluation of the problems of the feedwater nozzle
and sparger is presented in NEDE-21821 "BWR Feedwater Nozzle/
Sparter Final Report" March 1978. The solution of the feed-
water nozzle and sparger cracking problems involves several
elements, including material selection and processing, nozzle
clad elimination, and thermal sleeve and sparger redesign.
The following summarizes the problems and solutions that have
been implemented in the WNP-2 design.

PROBLEM CAUSE FIX

Sparger Arm Cracks Vibration Eliminate clearance between
thermal sleeve and safe end.

RPV Feedwater Nozzle Thermal
Fatigue

Eliminate clad, eliminate
leakage with a welded joint
between the sparger and
safe end.

The, sparger vibration has been attributed to a self-excitation
caused by instability of 1'eakage flow through the annular
clearance between the thermal sleeve and safe end. Tests have
shown that the vibration is eliminated if the clearance is
reduced sufficiently or sealed. The solution which has been
selected for WNP-2 uses a welded joint to assure no.leakage.
This feature is also an essential part of the solution of the
nozzle cracking problem. Freedom from vibration over a range
of conditions has been demonstrated by the tests reported in
NEDE-23604.
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The cracking of the feedwater nozzles is a two-part process.
The crack initiation mechanism as discussed above is the
result of self-initiated thermal cycling. If this were the
only mechanism present, the cracks would initiate, grow to a
depth of approximately 0.25 inch, and arrest,. This degree of
cracking could be 'tolerated, but unfortunately there is
another mechanism which supports crack growth. This mechanism
is the system induced transients, primarily the startup/
shutdown transients. The welded thermal sleeve arrangement
also assists in this area because without leakage, the heat
transfer coefficient, between the feedwater and the nozzle are
reduced to the point where the-thermal stresses in the nozzle
are not high enough to cause a significant crack growth.
Analyses presented in NEDE-21821, Section 4.7, demonstrates
the. benefits of the welded thermal sleeve and of using unclad
nozzles. With these demonstrated benefits, WNP-2 does not
believe it, necessary to install instrumentation for design
verification.

„ WNP-2 has installed an automatic feedwater low flow control
valve, RFW-FCV-10. This valve has the capabilitiy to control
flow down to 362 gpm, or about 1.25% of total flow. This
valve will substantially reduce the temperature differential
between the feedwater and the water in the RPV during low
power operation.

The following paragraphs address RPV feedwater nozzle examin-
ation questions other than Appendix A to Section 121.

h

Feasibilit of Installin 'Mechanized
Ultrasonic Scanners

All feedwater nozzle inner radii, safe-end, and bore regions
are capable of automated ultrasonic examination. Both pre-
service and inservice inspections of the inner radii and safe
end welds will be performed using such equipment. Tooling has
been contracted from the baseline examination agency that will
allow nozzle inner radius scanning by contacting an angle beam
transducer to the vessel plate surface adjacent to the nozzle
to vessel weld. The scanner mechanism is removable and would
be compatible with any of the six (6) feedwater nozzles. The
Supply System is currently evaluating the benefit of perform-
ing an automated examination, of the bore region versus a
manual examination, in terms of radiation exposure (examination/
setup time) and examination coverage. The technique providing
the best balance of those two factors will be chosen. Ade-
quate access exists for either technique.
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nozzle mock-up. The mock-up will be unclad if
negotiations can be reached with a utility owning
such a mock-up. As an alternative, the examiners
will qualify on a clad mock-up owned by the General
Electric Company. Following the qualification
process, the examinations will be conducted under
the direct supervision of the experienced NDE
specialists responsible for ultrasonic technique and
procedure development for the Supply System.

IXI. RECORDING AND REPORTXNG STANDARDS

The Supply System will record. crack indications and
report inspection results in compliance with the require-
ments stated in NUREG-0312.

121.8 JUSTXFXCATXON OF DEVIATION FROM APPENDIX A

I.B.l Ultrasonic Examinations Fre uenc

The Supply System will examine only one RFW nozzle per
refueling outage rather than all nozzles using an ultra-
sonic technique from the outside of the vessel. This is
justified for the following reasons, which reflects a
significant advance in the WNP-2 design and operating
procedures towards the long term solution of the BWR
nozzle cracking problems per NUREG-0312, Section 8.0,
Part. l.

a ~

b.

Xmproved Design: The WNP-2 RFW welded thermal-
sleeve-to-safe-end. joint provides a "zero leakage"
design. This design essentially eliminates the
primary historical initiating source of nozzle
cracking in BWRs.

No Nozzle Cladding: The WNP-2 RFW nozzle surfaces
are not clad. The, likelihood of crack initiation
in unclad nozzles is more than a factor of a 5
less than for clad nozzles. All cracks in BWR
feedwater nozzles have initiated in the clad metal.

c. Proven Examination Technique: The ultrasonic ex-
amination equipment and personnel to be used
in performing both baseline and inservice ultra-
sonic examinations will be qualified on a full
scale mock-up of the nozzle, simulating the
nozzle geometry and anticipated fatigue crack
defects. Since the WNP-2 reactor feedwater
nozzles are unclad as stated in b) above, a more
sensitive examination is possible due to lack
of clad/basemetal interface.
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d. Augmented Examination Frequency: The above
stated program provides RFW nozzle examination
coverage at nearly twice the frequency of the
ASME Section XI requirements, i.e., all RFW
nozzles will be examined within 6 years
(approximately) rather than within 10 years.

e. Feedwater Temperature Controls: As previously
stated, WNP-2 has incorporated a feedwater, low
flow control valve. The advantages gained from
low flow control are identified in Section 4.7 of
NEDE-21821.

f. Projected Crack Growth Rates: As presented in
Section 4.7 of NEDE-21821, the WNP-2 design
should have greater than 35 years of operation,
considering our low flow control, prior to aninitiated crack reaching 1 inch in depth. This
provides for a minimum of 4 examinations per
nozzle before reaching a point requiring repair.
Even if the extremely conservative (factor of 5)
upper bound crack growth curve is applied, each
RFW nozzle would be examined by the Supply System
program prior to a crack becoming 1 inch in
depth. It is clear that ample conservatism
exists in the Supply System examination frequency
of the RFW nozzles.

The above factors, when combined, provide a great
deal of assurance that the factors which have ledhistorically to BWR RFW nozzle cracking have been vir-

!
tually eliminated. Furthermore, any cracking which
might occur from unanticipated sources will be dis-
covered before propogating to a significant depth due
to low flow controls and an augmented examination
schedule with state-of-the-art qualified ultrasonic
examination techniques.

I.B.2&3 Surface Examinations

The Supply System will perform surface (penetrant)
examinations of the accessible internal surfaces of
RFW nozzles during the preservice inspection program.
Inservice surface examinations will be performed only
when indications of service induced cracking are
found using the ultrasonic examination technique.
This is justified as follows:
a. Reduced probability of crack initiation and

growth as stated in the justification under
I.B.1a) through f) above.
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b. Access: In order to obtain access to perform a
penetrant surface examination of the RFW nozzle
surfaces during a refueling outage, the vessel
water level would have to be lowered below the
level of the spargers and hydrolaser decon-
tamination performed. A special shielded work
platform would have to be devised to minimize
radiation exposure. This technique was performed
at Vermont Yankee resultihg in about 15 man rem.

Leak Test.

Thermal-Sleeve-to-Safe-End Joint: The Supply System
will perform inservice inspection to determine the
integrity of the thermal-sleeve-to-safe-end joint only
when indications of service induced cracking are
detected using the ultrasonic examination technique.
The justification for this exception is similar to the
justification for not perfo'rming inservice surface exam-
inations cited above, with the following additional
justification:

a. Test Effectiveness: The maximum pressure which
could practically be placed on the subject weld
joint would be that available from the static
head of a filled sparger, or approximately 6" of
water. The effectiveness of this test to reveal
throughwall cracks in the weld joint is question-
able, since the weld experiences significantly
higher differential pressure and temperature
during operation. Furthermore, this test would
not provide evidence of other than gross
throughwall cracks which, if and when detected
via such a test, will in all likelihood have been
resulting in some degree of leaking for a signi-
ficant period of time. As was previously
demonstrated, any cracks developing as a result
of such leakage will be detected prior to the
crack propagating to a depth which would jeopar-
dize the nozzle integrity. There is, therefore,
no appreciable benefit from performing the
leakage test of the spargers other than to deter-
mine the status of their integrity in the event
service induced cracks are confirmed. Since
there is no appreciable benefit, and the cost in
dollars and man rem exposure for such a test is
quite high, the performance of this test on a
routine basis is not justified.
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Q. 211.023~ ~

(4.6.1)

Provide assurance that,,the essential'ortions of the CRD
system (i.e., the 1-inch supply and return piping located
inside the containment) shown in Figures 3.5-20, 3.5-22, and
3.5-27 of the FSAR, are protected from the effects of high or
moderate energy line breaks. In responding to this item, con-
sider postulated'breaks such as ones in the high pressure core
spray (HPCS) system, the feedwater injection system and the
reactor coolant pressure boundary. Our concern is whether
pipe whip and/or jet impingement forces resulting from these
postulated breaks can impair the capability of the CRD system.
to scram. Additionally, provide an assessment of the damage
which could occur .to the cluster of CRD return and supply
lines, including the effect on the scram, capability, due to a
postulated rupture of a single CRD supply or return line.
~Res ense:

Rupture of CRD supply and return piping inside containment
would not prevent safe shutdown since the control rods would
then be inserted by reactor pressure. The only'ccident
affecting CRD piping inside containment which could prevent
safe shutdown would involve crimping of more than one 3/4 inch
return line in any 3 x 3 array of control rods such that reac-
tor pressure could not insert the control rods. A testing
program has been initiated to evaluate the susceptibility of
the 3/4 inch CRD piping to crimping caused by pipe break acci-
dents inside containment. The complete response to this
question will be provided later after the testing program has

'eencompleted.
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Q. 211. 024
(5. 4. 7)

It is our position for all light-water-reactors that the RHR

system shall be capable of bringing the reactor to a cold
shutdown condition using only safety-grade systems. Confirm
that this requirement is satisf ied for the WNP-2 facility. In
responding to this request, include a consideration of the
capability of the air supply system which is used to operate
the RCIC steam and condensate control valves located at the
RHR heat exchanger, when the RHR system is in the steam con-
densing mode.

~Res ense:

All portions of the RHR system required to function in
bringing the reactor to a cold shutdown condition are safety
grade and redundant except for the shutdown cooling suction
line. If this line were unavailable due to a single failure
of a suction valve, a safety grade alternate shutdown cooling
path can be established through the ADS valves as described in
the notes to Figure 15.2-11, Activity Cl or C2.

The steam condensing mode is used only to maintain hot standby
condition should the vessel be isolated from the main con-
denser. Specifically, it allows for maintenance on the tur-
bine generator set without first requiring a cold shutdown of
the RPV or continued opening of the main steam relief valves
to the suppression pool.

No analysis has been performed which demonstrates that the
steam condensing can be used to bring the reactor to a safe,
cold shutdown. No credit has been taken for the steam con-
densing mode in any safety analysis, accordingly, it is per-
missible to use non-safety air for E12-F051 (RHR-PCV-51) and
E12-F065 (RHR-LCV-65) . On a loss of air these valves fail-
shut, the desired position during accident conditions.
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Acceptance Criteria for RHR Preoperational Test

1 ~ RHR-V-42A, B, C LPCI injection valve maximum
opening time: 27 seconds

2. RHR-V-8
RHR-V-9

Shutdown cooling suction valve
maximum closing time: 40 seconds

3. RHR-V-53A, B

4 ~ RHR FCV 64Ag Bg C

Shutdown cooling return valve
maximum closing time: 40 seconds

Minimum flow valve maximum opening/
closing time: 15 seconds.

5. Motor operated valves open with initial differential
pressure of:
RHR V 42A~ Bi C
RHR-V-16A, B

RHR-V-17A, B
RHR-V-27A, B
RHR-V-24A, B

RHR-V-21

RHR-V-53A, -B
RHR-V-8
RHR-V-9
RHR-V-23

RHR-V-4A, B, C

RHR-V-64A, B, C
RHR-V-123A, B

Loop A injection
Containment Spray

Containment Spray
Suppression "Pool Spray
Suppression Pool Test,
Return
Suppression Pool Test
Return
Shutdown Cooling Return
Shutdown Cooling Suction
Shutdown Cooling Suction
Reactor Vessel Head
Spray
LPCI Suppression Pool
Suction
Minimum Flow
Shutdown Cooling Check
Bypass

750 psi
SOH (shutoff

head)
SOH
SOH

SOH

SOH
SOH
150 psi
150 psi
30H

70 psi
500 psi
1050 psi

6. RHR pump flow at 26 psi pressure differential between
the RPV 0 suppression pool: 7450 gpm minimum.

7 ~ RHR System flow with three (3) pumps at 26 psi pressure
differential between RPV 0 suppression pool: 22,350
gpm minimum.

8. Low pressure coolant injection initiation to rated flow
with normal auxiliary power available: 27 seconds maximum.

9. Low pressure coolant injection to rated flow from time
diesel generator initiation from loss of auxiliary
power: 37 seconds maximum.-,
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10. NPSHA in mode B, 'post-accident containment spray, 7900
gpm and 220'F suppression pool suction with 50% strainer
flow: (Later) ft.

Ill. NPSHA in mode D, shutdown cooling, flow 7450 gpm and
335'F suction temperature: (Later) ft.
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Tempera ture

Pressure

340'F

-2 to 45
PSlg

320'F

-2 to 45
PSlg

Page 2 of 2

250'F 200'F

-2 to 25 -2 to 20
PSlg PSlg

Relative
Humidity

1008 100% 100% 100%

Duration 3 hrs. 6 hrs. 1 day 100 days

In addition, they have been designed to be operable during and
after an SSE.

The gate valves listed above are maintenance valves and are
normally locked open. Althrough they are designed to be
operable, they are not required to operate following an acci-
dent. The only electrical components on these valves are the
limit switches, which are utilized to provide verification
that these valves are open during normal plant operation.
Therefore there is no effect on the operation of the ECCS if
these valves are subject to jet impingement following a postu-
lated LOCA.

The testable check valves are equipped with an air operator to
allow valve stroking during normal plant shutdown and thus
verify operability. This air operator is designed so that it
will not prevent the check valve from opening for forward flow
or closing to prevent reverse flow. The only electrical com-
ponents on these valves are the stem actuated limit switches
which provide position indication of the air operator rod, and
magnetic sensors which provide position indication of the
valve disc. The solenoid valve for the air operators and
control element for the magnetic sensors are located outside
primary containment. Therefore there is no effect on the
operation of the ECCS if these valves are subject to jet
impingement following a postulated LOCA.

The ADS valves are not designed for operability after steam
jet impingement. However, WNP-2 is currently evaluating the
consequences of jet impingement on the ADS valves. If the
analysis shows the the results are unsatisfactory, then the
ADS valves will be protected from jet impingement. The
results of this analysis will be reported by amendment to
Chapter 3.6.
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Q. 211. 093
(15.1.2)
For the transient resulting from a postulated failure of the
water controller during maximum flow demand, you indicate a
feedwater flow of 146 percent in Table 15.1-3 of the FSAR.
However, you indicate in Section 15.1.2.3.2 that the feedwater
flow is 135 percent for the maximum flow setting in simulating
this transient. Clarify this apparent discrepancy.

Res onse:

Section 15.1.2.3.2 states that 135% feedwater runout flow will
result if the operating pressure is at the design pressure of
1060 psig. In the analysis, the operating dome pressure is
1020 psig, hence higher runout flow will result.
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Q. 211. 094
(15.1. 2)

When a sudden increase in feedwater flow occurs, there will be
a corresponding drop in the„feedwater temperature which
contributes to the reactivity increase during the first part
of this transient. For example, the combination of a drop in
the feedwater temperature and a smaller maximum flow rate
could cause a Level 8 trip with the surface heat flux close to
the flux scram setpoint. If you have assumed that the feed-
water temperature into the reactor vessel has remained
constant, reanalyze this transient to include the effect of
the variation in the feedwater temperature on the MCPR.
Provide, your basis for determining the time variation in the
feedwater temperature in the reactor vessel. Demonstrate that
a smaller increase in the feedwater flow. rate than the one you
analyzed, in conjunction with the change in feedwater
temperature, does not result in a lower MCPR.

Res onse:

It is true that there will be a drop in the feedwater tem-
perature with an increase in feedwater flow. However, the
feedwater heater usually has a large time constant (in
minutes, not in seconds) so the feedwater temperature change
is very slow. In addition, there is a long transport delay
time before the cold feedwater reaches the vessel. Therefore,it is expected that the feedwater temperature change during
the first part of the feedwater controller failure (maximum
demand) transient is insignificant, and its effect on the
transient severity is minimal.
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Q. 211. 167
(15.1.3.3.3)

The depressurization rate has a proportional effect on the
voiding action of the core. For the "pressure regulator
failure-open" transient, the assumed depressurization rate
results in a L8 trip. The results are not consistent with
GESSAR 238-732 where a lower depressurization rate results in
a trip from low turbine inlet pressure. Explain this discrep-
ancy and provide justification that the assumed trip provides
the most restrictive margins on MCPR and peak vessel pressure.

~Res ense:
4

If the depressurization rate is not sufficient to cause level
swell to reach L8, then turbine inlet pressure will drop be3:ow
the isolation setpoint and cause isolation and scram. Since
power is being depressed as the pressure decreases (due to
additional voiding in the core),. this transient is less severe
when you assume a slower depressurization rate. Therefore,
the assumed L8 trip provides the most restrictive margins on
MCPR and peak vessel pressure. The results of this transient
in the GESSAR II 238 document (22A7000) assume that water
level swell will reach Level 8 and cause reactor scram which
is consistent with the Supply System analysis.
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Q. 211.168
(15.1.4.2.1.1)
For the "inadvertent opening of a safety/relief. valve"
transient, include the time at which suppression pool tem-
perature alarms and Technical Specification limit are
attained in event Table 15.1-5.

~Res ense:

WNP-2 is currently in the process of analyzing the suppression
pool (SP) temperature response for various transients,
including a stuck open relief valve. The specific transients
to be analyzed along with the methodology, assumptions,: and
initial conditions are outlined in NUREG-0783. Among the ini-
tial conditions assumed in these analyses is that the
suppression pool temperature is at the technical specification
limi't. For WNP-2, this limit is 90 Fahrenheit, 'which is also
the SP high temperature alarm point. Table 15.1-5.has been
revised to indicate that at time zero the plant is operating
at the maximum technical specification, suppression pool tem-
perature, and the high suppression pool temperature alarm is
received in the control room. Upon completion of the SP tem-
perature response analysis, the FSAR will be revised to incor-
porate the final results.
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Q. 212.003

Your discussion of single failure does not adequately address
ECCS passive'ailures during long-term cooling. Accordingly,
provide. a response to the attached Reactor Systems Branch
Technical Position regarding the leak detection requirements
for'assive failures in the FCCS piping.

REACTOR SYSTEMS BRANCH TECHNICAL POSITION
Leak Detection Requirements for ECCS Passive Failures

The passive failures to be considerd are limited to leaks from
valve stem packing and pump seals. The sum of these leak
rates may range from essentially no leakage up to the equiva-
lent of the sudden failure of the seal of the largest ECCS

pump (e.g ., about 50 gpm). It is the staff's position that
detection and'larms be provided to alert the operator of
passive FCCS failures during long-term cooling. The timing of
these alarms'hould be such that the reactor operator has suf-
ficient time to identify and isolate the faulted ECCS line.
Provide the following information regarding the ECCS leak
detection system:

a. An identification and justification of the maxi-
mum leak rate.

b. The maximum allowable time for operator action,
including a justification of the time interval.

C ~ A. d emons tration tha t the leak de tee tion systemwill be sensitive enough to provide an alarm to
the operator, subsequent identification by the
operator "of the faulted line, and, finally, per-,
mit the operator to isolate the faulted line
prior to the leak creating any undesirable con-
sequences such as flooding of redundant equip-
ment. The minimum time to be considered, for this
sequence of events is 30 minutes.

d. A demonstration that the leak detection system
can identify the faulted ECCS train and that the
leak is isolable.

Mditionally, the FCCS lead detection system must meet the
following standards: (1) control room alarm, and (2) IEEE-279,
except single failure requirements.
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~Res anse:

a. 'The FCCS are capable of withstanding passive
failure of valve stem packings and pump seals
following a major pipe break. The maximum
leakage due to a failure of this nature could be
as high as 23 gpm from an HPCS, lPCS, or RHR pump
seal failure. Valve stem leakage would be signi-
ficantly less than this.

b. The maximum allowable time for operator action is
determined as the shorter of the time required to
flood to the level of an ECCH pump motor in

the'econdarycontainment, or the time required to
drain the suppression pool to a level below'that
required for ECCS pump NPSH. The minimum
established NPSH required for any ECCS pump for
worst case (HPCS) is 31.6 feet. This is con-
sidered a conservative number. During HPCS pump
performance testing (see Question 211.061) a
constant suction head of 31.6 feet was available .

over the full flow range of the pump with no evi-
dence of cavitation. With a minimum NPSH
available of 36 feet, calculated in accordance
with Regulatory Guide 1. 1, and a leak, rate of 23
gpm, there is about 5 days of operator time
available before the NPSH becomes a problem. A
Class 1E level instrument will be installed in
each ECCS pump room and it will be mounted just
above floor level. 'fter the operator receives
an alarm in the control room, there is at least
44 hours of operator time available before, the
water level reaches the bottom of an ECCS pump,
assuminq a 23 gpm leak rate into the smallest
ECCS pump room (RHR C).

g I
including any packing failure on any ECCS pump
suction valve. The packing is isolated =by
closing the valves which are double-seat, wedge
knife gates. With a Class 1F. level instrument in
each ECCS pump room, the faulted ECCS train can
be determined. The leak detection system will
have Class 1E indication in the control room

c. The sensitivity of the leak detection system is
not vital to the identification and subsequent
isolation of the faulted line prior to any unde-
sirable consequences with at least 44 hours
available.

d. An FCCS valve stem packin leak 'can be isolated
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which meets IREE 279-1971, except single failure
requirements. Xn addition, a high level annun-
ciator will also be provided.
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Q. 361.016

Estimate the ground motion (including high frequencies)
assuming a maqnitude ML = 4.0 (largest swarm event in the
Columbia Plateau) occurred at a distance of 3 to 5 kilometers
from the site. Compare the response spectra from this event
to the SSE response spectra. Also, state your position on how
large and close a potential swarm earthquake could come to
the site.
Response:

Until recently there has been a lack of recorded strong ground
motions from small magnitude earthquakes at very close dis-
tances (3 to 5 km). Consequently, estimation of near field
motions for small magnitude events by scaling recorded ground
motions at greater distances has not been well documented.
The large number of small magnitude strong motion recordings
obtained during the recent aftershock sequences of the
Imperial Valley, 1979, and Mammoth Lakes, 1980, earthquakes
should aid in documenting estimation methods for near field
motions. The Supply System is currently gathering and ana-
lyzinq the newly available data in order to develop an esti-
mate for the ground motions from a magnitude ML 4.0 earthquake
occurring at a distance. of 3 to 5 km.

A preliminary estimate can be made for a distance of 10 km
using recordings obtained during the Oroville, 1975 aftershock
sequence.

Table 361.016-1 lists the 12 available accelerograms for
magnitude ML 4.0 to 4.1 Oroville aftershocks in the distance
range 8 to 13 km on soil sites. Two of the recordings were
obtained at the Johnson's Ranch station, which has been shown
to exhibit a significant "ringing" at a frequency of 6 Hz due
to a 10-meter thick layer of aluvium overlying bedrock.
Figure 361.016-1 shows the median, mean and 84th percentile
response spectra computed using the twelve recorded motions.
Also shown is the 0.25 g SSE design spectra (Regulatory Guide
1.60 spectra anchored to 0.25 g). (The WNP-2 plant has been
analyzed and found to be adequate for the Regulatory Guide
1.60 spectra anchored to 0.25 g.) The statistical spectra are
generally well below the design spectra, approaching the SSE
only at high frequencies.

As can be seen in Figure 361.016-1, there is a large peak in
the statistical spectra at a period of 0.17 seconds (frequency
6 Hz). The source of the peak is the recordings obtained at
Johnson's Ranch. Figure 361.016-2 shows the effect of
removinq the four accelerograms obtained at Johnson's Ranch
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from the data set. The large peak at 6 Hz is removed and the
overall level of spectral acceleration is reduced.

The median and 84th percentile peqk accelerations for the two
data sets are tabulated below.

Data Set
Peak Accelerations (g)

median 84th percentile

12 records (with Johnson's Ranch)
8 records (without Johnson's Ranch)

0. 10
0.07

0. 18
0. 12

The severity of the ground motions from small magnitude earth-
quakes can be evaluated by comparing their frequency and
energy content and significant duration with the frequency and
energy content and significant duration of motions recorded
during the 1971 MI, 6.4 San Fernando earthquake.

Figure 361.016-3 shows a,plot of peak acceleration vs. total
energy content (measured by the square of the acceleration
inteqrated over the duration of shaking) for the ML 4.0 — 4.1
Oroville recordings at 8-13 km and soil site recordings from
the MI, 6.4 San Fernando earthquake at distances of 24-27 km.
For comparable levels of peak acceleration, the energy content
of the Oroville recordings is an order of magnitude lower than
the San Fernando recordings. This is due in large part to
the short duration of shaking. The significant duration
(defined as the time required to transmit 90% of the energy
content of the accelerogram) ranges from 1 to 3 seconds for
the Oroville recordings as compared to from 15 to 25 seconds
for the San Fernando recordings.

The frequency content of the recordings can be examined by
passing the acceleroqrams through a band pass filter having
corners at 1 Hz and 9 Hz. The effect of filtering on peak
acceleration and energy content is tabulated below.

Recordings

ML 4 ' — 4. 1 Oroville

Mj. 6.4 San Fernando

35% 45%

30%

Average Percent Reduction In:
Peak Total Energy

Acceleration Content

These results indicate that nearly half of the energy content
of the small magnitude recordings is at frequencies greater
than 9 Hz.
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The maximum magnitude associated with shallow seismicity that
can be expected to occur within the Columbia River Basalts in
close proximity to the site is approximately MC 3.0 (Appendix
2.5J).
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TABLE 361.16-1

Oroville Accelerograms ML 4.0 to 4.1, R = 8 to 13 kilometers
StiffSoil Sites
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,0. 361 . 017

Estimate the ground motion (both peaks and response spectra)
«o< an MZ, 6.1 (July 16, 1936) earthquake occurring close to
the WNP-2 site. Compute the median, mean and mean plus one
standard deviation from this data set and compare them with
the SSE response spectra. Also provide the staff with a com-
oarison of the site conditions of the chosen strong motion
recordings and the WNP-2 site.
Response:

The July 16, 1936 Milton-Freewater earthquake (Ms 5-3/4,
"r„ 6.1) is considered to be associated with, a northeast
trending fault that is parallel to, and likely an element of,
the Hite fault system of eastern Washington. The area of
maximum intensity for the event was in the vicinity of
Miton-Freewater, while the instrumental epicenter was located
on the basis of 25 reqional and teleseismic readings, about 30
km to the northeast near Waitsburg (Reference 27). The
aftershocks were first felt near Waitsburg 'and Walla Walla,
but after several days reports were primarily from the
Milton-Freewater area (WPPSS,- 1974): The pattern of
aftershocks suggests a northeast-southwest aftershock zone
that initiated near Waitsburg and extended to the southwest.
The available focal mechanism data are consistent with the
faultina on a northeast-southwest striking plane, but the
sense of movement is not well constrained. The focal depth
appears to have been shallow (about 5 km)-, which indicates,
that although surface fault rupture was'ot observed in this
particular event, the causative fault should be evident at the
surface. These features of the 1936 earthquake are compatible
with the data on the Hite fault system, which consists of
steeply dipping en echelon group of faults 'that strike north-
northeast. The system is part of and lies along the flank of
the Blue Mountains. Mapping indicates that the fault system
extends westward and occurs in the basement beneath the Walla
Walla basin.

The source area of the 1936 earthquake appears to be distinct
from the seismic environment of the interior of the Columbia
P1ateau. The level of earthquake activity along th Blue
Mountains is hiqher than that to the west-northwest (Reference
28). Also, the direction of. maximum compressive stress
appears to be generally north-south in the Plateau, but is
qenerally east-west near the 1936 earthquake area.

Shallow earthquakes having magnitudes of about 6 or larger
only occur on geologic structures and they should not be con-
sidered to be random events. The only fault within 25 km of

361. 017-1



WNP-2 AMENDMENT NO ~ 23
February 1982

Page 2 of 29

the site that is large enough to generate an earthquake of the
size of the Milton-Freewater earthquake is the Rattlesnake
Mountain fault at a distance of 20 km. No other structures
within 25 km distance are judged to be capable of generating a
magnitude ML 6.1 event. Consequently, a hypothesis that such
an event can occur randomly in the vicinity of the site is
considered not valid. At the request of the NRC, the
following methodology was used to estimate site ground motions
assuming that the 1936 Milton-Freewater earthquake was a ran-
dom event and that a similar event could occur close to the
site.
The site dependent response spectrum for a magnitude MZ, 6.1
earthquake occurring near the site was evaluated by averaging
the response spectra computed from accelerograms recorded
clurinq earthquakes of magnitude MZ, 6.1 + 0.3 within -an
approximate distance range of 0 to 25 km. As presented sub-
sequently in this response, the results of this analysis indi-
cate that the SSE design spectra envelope the statistical site
specific response spectra, except in the narrow period range
of 0.13 to 0.22 seconds, where it is slightly exceeded for
only some of the cases analyzed.

Data Selection

Table 361.017-1 lists the currently available accelerograms
recorded during earthquakes of magnitude Mg 6.1 + 0.3 within a
distance range of 0 to 27 km. The distance criteria used was .

the closest distance to fault rupture where known; otherwise,
hypocentral distance was used.

A qroup of records was selected from those listed in Table
361.017-1 on the basis of similar site conditions to the WNP-2
plant site.. The plant site is underlain by approximately 500
feet of granular alluvial soils underlain by Columbia River
basalts. The top 100 feet of soil consists of medium dense to
very dense sands and sand gravel mixtures. The soils between
a depth of 100 feet to 200 feet consists of very dense
cemented sand and gravel mixtures. Below 200 feet, the soils
consist of very dense or hard interbedded sand, silt, clay,
and gravel of. the lower unit of the Ringold formation. These
soils extend down to the basalt. Figure 361.017-1 shows the
shear wave velocities measured to a depth of 400 feet at the
WNP-2 and WNP-1/4 sites. The soil profile is characterized by
a large increase in shear wave velocity at a depth of about
100 feet and large decreases in shear wave velocity below a
depth of about 250 feet.
Figures 361.017-2 through 361.017-4 shows a comparison of the
shear wave velocity profiles at the WNP-2 and WNP-1/4 sites

361.017-2



WNP-2 AMENDMENT NO. 23
February 1982

page 3 of 29

with reported ranges of shear wave velocities for granular
alluvium in California (References 3, 11, and 21) . As can be
seen, with the exception of the high velocity layer between 100
and 250 feet in depth, the WNP-2 and WNP-1/4 sites can be
characterized as a deep alluvial site. The presence of the
high velocity layer is expected to give the site some of the
characteristics of a shallow stiff site, and the low velocity
Layers between a depth of 200 to 500 feet give the site some
of the characteristics of a deep soil site.
Thus, the WNP-2 and WNP-1/4 sites can be considered to possess
characteristics of both shallow and deep soil sites.
Therefore, recordings obtained on either shallow or deep soil
deposits were selected for analysis. Table 361.017-2 lists
the selected accelerograms. The data set consists of 70 accel-
erograms recorded during 12 earthquakes: 30 accelerograms
from the 1971 San Fernando earthquake, ML 6.4; two from the
1972 Managua, Nicargua earthquake, ML 6.0; 14 from the 1976 =

Friuli, Italy earthquake sequence, ML 5.9 to 6.1; 12 from the
1979 Coyote Lake earthquake, ML 5.7; 2 from the 1980 Livermore
earthquake, ML 5.9; and 10 from the 1980 Mammoth Lakes
sequence, ML 5 ' to
The accelerograms in the data set were recorded at 26 dif-
terent recording stations. The site conditions at each of the
recording stations are described in Appendix A. Figure
361.017-5 shows a composite of all of the site shear wave
velocity profiles compared with the velocity profiles measured
at the plant sites.
Record Processinq

The sources of the accelerograms listed in Table 361.017-2 are
the California Institute of Technology (CIT), the United
States Geological Survey (USGS), the California Division of
Mines and Geology (CDMG), and the Comitato Nazionale per
l'Enorgia Nucleare, Italy (CNEN). All of the records except
those from CNEN were obtained in corrected form. The Friuli
data set was obtained in uncorrected form from CNEN. The
Friuli accelerograms were then corrected using the processing
techniques employed by the other agencies. The general proce-
dure is described by Trifunic (Reference 22) and Trifunic and
Lee (Reference 23). The choice of long period filter values
was based on the recommendations of Basili and Brady (1978).
Based on recent experience with near source recordings, an
interpolation time step of 0.01 seconds was used. It should
be noted that the records obtained from CDMG for the Mammoth
Lakes sequence are in preliminary form.
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Data Analysis

The statistical analysis of the data set was performed on the
loq of spectral acceleration. Studies (Reference 5, 9,

and'4)

have shown that the variability in recorded ground motions
are best modeled by a lognormal distribution. The median,
mean and 84th percentile spectral accelerations are computed
usinq the expressions

Sa med = e(1nSa)

Sa mean = e(1nSa + S(lnSa)2/2)

Sa 84' e(1nSa + S(1nSa))

where 1nSa is the mean of the natural loq of the data set and
S(1nSa) is the, standard error of the log of the data set.
1n developing the statistical spectra at longer periods, notall records were used as many of the accelerograms were pro-
cessed with a long period motion filter corner frequency of
qreater than 0.1 Hz. The number of spectra averaged to
various periods is tabulated below.

Period Ranqe

0.04 — 1.4 sec.

1.4 — 2.0 sec.

2.0 — 3.0 sec.

3.0 — 4.0 sec.

4.0 — 5.0 sec.

Number of Spectra

70

66

60

48

32

Results and Discussion

Fiqure 361. 107-6 shows the distribution of the data set with
respect to maqnitude and distance to rupture surface. The
mean maqnitude is M~ 6.15 and the mean distance is 17.8 km.
However, for several of the earthquakes, the location and size
of the rupture surface is not known. For these earthquakes,
hypocentral distance is plotted on Figure 361.017-6. Using
the relationship published by Wyss (Reference 29), a magnitude
6.1 earthquake can be expected to have a rupture area of 89
km2. Thus, the shortest distance to the rupture surface may
be several kilometers less than the hypocentral distance.
Figure 361.017-7 shows the distributions of the data set with
maqnitude and distance when epicentral distance is used for
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the unknown distance to rupture. The mean distance for this
plot is 16 km. The actual mean closest distance to rupture
should be somewhere between > 6.0 i.end 17.8 km.

Figures 361.017-8 through 361.017-10 show an overplot of the
70 response spectra for 2%, 5%, and 7% spectral damping,
respectively. The peak accelerations range from 0.08 g to
0.44 g. The large scatter in the peak accelerations and
response spectra is due partly to the inherent variability in
earthquake ground motion, and partly to the range in magni-
tudes and distances for the individual recordings.

Table 361.017-3 lists the median, mean and 84th percentile
peak accelerations for the data set. The lognormal median,
mean and 84th percentile spectra computed from the data set
are compared with the SSE design response spectra (Regulatory
Guide 1.60 spectra anchored to 0.25 g) in Figures 361.017-11
through 361.017-13 for 2%, 5%, and 7% damping, respectively.
(The WNP-2 plant has been analyzed and found to be adequatefor the Regulatory Guide 1.60 spectra anchored to 0.25 g.)
The SSE design spectrum is well above the statistical spectra
except in the period range 0.13 to 0.22 seconds where it is
slightly exceeded.

The affect of removal of the extremes of the data is
illustrated in Figure 361.017-14. Shown are lognormal median
and 84th percentile spectra for the data set; and for the data
set with the highest and lowest value removed, the 2 highest
and 2 lowest removed, the 3 highest and 3 lowest removed, and
the 4 highest and 4 lowest removed. The removal of the
highest and lowest points result in a significant drop in the
84th percentile spectrum and a slight decrease in the median
spectrum.

Removal of additional extreme data points result in small
.reductions in the 84th percentile spectra and virtually no
change in the median value.
Examination of the data set indicates that for most of the
frequency range, the highest spectral accelerations are from
the recording obtained during the 5.7 aftershock in the
Mammoth Lakes sequence. The recording'was obtained at a hypo-
central distance of 3.6 km. Since the acceleration from this
recording represented the extreme acceleration throughout the
period range, the effect of the removal of this record from
the data set was evaluated and is shown in Figures 361.017-15
through 361.017-17. The SSE design spectrum completely
envelopes the statistical response spectra in this case.
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In the above analyses, each individual response spectrum was
given equal weight in the calculations of the statistical
spectra. The analysis's attempting to model the random
occurrence of an earthquake near the site. Given that an
earthquake has occurred randomly within a 25 km radius of thesite, the probability of the earthquake occurrinq within adistance band is equal to the ratio of area within thedistance band to the total area. These probabilities are com-
pared below with the percentage of the data set which lies in
each distance band.

Distance Range

Probability of
Random Event

In Distance Band

Portion of
Data Set In

Distance Band

0- 5km

5 — 10 km

10- 15km

15 — 20 km

20 - 25 km

0.040

0. 120

0.200

0.280

0.360

0.086

0. 114

0.086

0.286

.0.428
This sugqests that there are too many records in the data setat the extremes of the distance range and not enough in themiddle. A weighted statistical average was performed, with
the records in each distance band assigned a weight such thattheir contributions to the total is equal to the probabilityof a random event occurring in their distance band. Figures
361.017-18 through 361.017-20 shows the weighted statistical
spectra for 2%, 5%, and 7% damping, respectively. As can be
seen, the SSE design spectra envelope the statistical spectra
except for a slight exceedance in the narrow period range of
0.15 to 0.18 seconds.
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TABLE 361.17-1

Accelerograms from Magnitude ML5.7 to 6.4 Earthquake in the

Distance Range 0 to 27 kilometers
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8056 H6YIJ

D087
DOb"/

DO!LB SOOLI
DO">8 NYOE

~ 150
. 130

~ Xl'i
. 289

~ 115
e 158

o XIC/
~ 217

.X52
~ 161

~ 139
. 147

. x.'>4
o 168

. 08'1
~ 102

. 125

~ 142
e117

. 137
. 188



TABLE 361.17-1 (Continued)

LAl'E TIHE HA(INI'fUDE
YHD HHS HB HL HSDH'I'H

(KH)

USI(G S11E ltlbfhN((E TOA F'EAK
REuaIDIFAI STATI()N sinf u.nba HYruc ErIC RIA IIWE REu)RD u)Hr

NO (KH) (KH) (KH) (tl)

SAN FERNANDO>
CA

71 2 V 6 042 6.2 6.4 6,6 8.4 LAA 340/ II Sl)."IH 1VV
ST

GLENWLE! 633 F 122
BROADIJAY~ i%HI(:(PAL~

DBB 40.6 8V.7 24.1

CBD 33.7 32<7 1be'/

Eot)3
8083

S7OE.
b/OIJ

.168-
~ 182

. 22/

LAA 808 5 OLIVE
ST

Iri DBC 43./ 42.8 26.O .141
~ 152

LAA 2011 2OHAI. AVE 1VO EBB 43.8 48.0 25.8 FOV:!
FOV2

o 0'/1
. Otf8

LAA 120 N Rt)BF:RISI)H I h2 ECD 88.8 3'/s3 Z8.2 FOV'.i
FOV5

.100
. OV1

Lns 646 8 UI IVE
ST

Lhr IJCLA hEA(."fOR
L8)B

OLD SEISH I.AB CIT

166 EBC 43eh 42 ~ 6 26.5

140 EBB 3Vah 38eh 24s8

266 CAA 37. 1 36. 1 1V. 1

HILLIKANI.IBRARY>
CIT rnsnDENA cn

cII rhbhIA:-Nn
(8)

LAA 611 II SIX'Ifl
ST

F'ALHDAI.E FIRE bl ATION

264 Fhl) 40 .." 3V. 6 22. 4

EnB 32.5 31o3 14.3

163 EBB

262 AAI) 33. 8 32 ~ 2 25 o 4

Lnr lbrio VEIfII)RA
BLVD

VOO H Fh1.EH(A(l
AVE ALHAHBRA

43."i H I M4Rbl )A='VF.h1.Y
HILLS

4!>0 hOXBIARY BLVERLY
I(ILLS

466 DBD 3O.5

482 EBLt 48. 8 48, 0 25. 5

4! i2> EBlf 38 ~ 0 37 ~ 0 23 a 4

4511 DBB 3<r.O

rASADF'NAL cIT ATHFNAEIJH hri CAD ho.8 3V.V 23.2

FOVB
I'OV8

F105
I'105

0114
0114

ShOE
830IJ

H115 H11E
H115 H7VIJ

H121 b"ro(J
H121 SOOIJ

I128
I128

1181
f131

No(AE
SVOLI

N%E
H40IJ

G107 NOOE
0107 NVOE

Ci1 08 HOOF
0108 NVOE

0110 RFW
0110 SOSIJ

G111>.

0112

.252

~ OV5
. 08V

~ OV6
.204 i

~ 108
(.114
I

.206 '
18V;

.21!i i
. 160

I
~ 106 ~

,08S

. 118
. 150

. 2'8'.1

. 152

.121
s 117

. 062
. OVV

. 20:!
. 1/0

'0 P
t)'

0) F1 Pj
C tf
Ft 5

0
u) R
(0 0

(D h) ~



TABLE 361.17-1 (Continued)

lATE 'I IHE HAGHI'llIDE
Y H D HH 8 HB HL HS DEPITI

(KH)

UtAI!-: SllE IU!ilntt(3 f(t PEAK
t!ELUIIDI)IUSlnrIUH Srnr aASS HYPUL EPIL I)PIT)ICE RE(mD LA)HP A(xu

HU (KH) (KH) (KH) (8)

71 2 9 6 042 6.2 6.4 6.6 S ~ 4 1800 CEtflUHY PnhK
ELA

425 EBD 3'/. 7 38 o 8 25. 3 I18h H84E .103
I134 886E .OVO

15910 VEH'ILNA BLVD 461
L *

30. 5 29.3 15.0 1137
113/

S81E
SL)VM

.148

.135

LAKE HUGHES ARhY>Y
>I

LAKE HUG)(ES AMthY
fh

LAKE HUGI(EG nhhhY
49i MAIIH SPItltJGS

LAKE HUG)!L'8 hi@(AY
412) ELIZhBETH LAKE

15107 VAHULY,"H 8'I'
A

bib S HU!hHAN)Y AVE
Ln

27.8 '>4
~ 2

127 Ahh 27.6 26.8 2>3mb

128 ABA 24. 5 23. 0 20. 3

458 EBLL 25. b 24.1 13.1

481 EBB 40.7 39a8 24 el

125 hhB 30.4 2V ~ 2 2b.8 J141
J141

J142
J142

J148
J148

¹)E
S6VE

RiVE
821LJ

¹IE
HhVIJ

Jinn H21E
J14h H69M

J145 SOOM
J145 SVOM

.I148 HOOE
J148 SVOLI

. 152>

. 115

~ 200
.159

. 147
o 131

. 3'/4
~ 288

~ 118
o 111

.116
~ 117

L.n= 3838 Lee(Eh'!) H
BLVD

1880 L'Etrl(NY PhhK
EAST L A

2!>00 LJILSHIHE BLVD
L A

LA GHIFPllH PhhK
GIKVAVArUIIY

1625 GLYHPIL: BLVD
L A

4867 SUHDET BLVD
l. A

Lh? 3345 LJILSHIhE
BLVD

220 EBA 81.7 30.6 15o8

hhO GBD 39.'/ 38.8 28e3

449 EBB 41.4 40.6 25.1

34;9 33.8 I/.n

42 I '/ 41.8 28.8

196 GBD 40. 8 3'/ ~ 9 24 ~ I

shtnn AHl.rn hEGEh~l!e. Ion
AIKADIA

Ahh 44.0 48.2 27.0

226 EBB 37.0 36+0 20+3 P214
8214

~~/M
801E

t"217 BOOM
P21/ HVOE

PMi>1

t 821

L166
L166

H188 H84E
H18S tr86LJ

H1V2 ¹VE
H192 H61M

01 Vl) GO(>M
ULVS SVOM

01 vv tr/GE
L)199 H62LI

. 181
o 154

. 117
o 129

. 104
e 10/

. 188
~ 180

~ 144
. >89

~ 162
~ 16/

.12> I
~ 09/

I
.172 I

~ 228 :

(0 88
t

DIP4" R0
(() g

h) 6) Q
-h) ~

14724 VEtrIN(h th VD
L A

DBD 30.5 15. 5 llÃ83 S 1'NJ
0/'(3 H/QJ

~ >63
. 20/



TABLE 361.17-1 (Continued)

DATE TINE
EARlMXIAKE Y H D H H S

HAGHl'IUDt.
HB HL Hs DEVI)I

(KH)
I?ELtx?Dlfxf srhrIUH

txx>s
«8 Ibr

NO

Sl lf'lslhH(:f".TUz I'.AK
LLASS flYI'(C H'll: RUPIIJRE. REL(3RD LOHP A(Xl.L

(KH) (KH) (KH) (8)

VOIHT HU(JU T8 0 0 0 0 0 6.0 .b .2 HAVht. hE!Aitkl tt EVN
LAB I>(X?1 flUI'2?tJhE «(2I.

OhOVlLLt. O'A '/b 8 1 122013 b.V 5.7 '5.6 8.0 (Xit>VIILt: M:1SHNkihf1.1
HAIN SHIRK srhrIOH

SAN VERHAHDO 71 2 9 6 042 6.2 6.4 6.6 8.4 1760 (X!L)IID ST L
L'A A

V100 WILSHlrd; BLVD
BEVERLY HILLS

l.ht 800 LI FIRST
~ 8T

LA) 2'22 FISIJEROA
ST

6464 SUf(Ml BLVD
L A

6430 SUNNY BLVD
L A

Lh: 1900 AVE OF
I)IE 8 I'ARS

LA 234 Vl(IIX!hOA
sr
LA" b83 8

FREHOfrl'VE

6200 IJILSfllRE BLVD
L A

11/7 BEVERLY DR
L A

Lhz 3411 LIILSHlhE
BLVD

Lht 3550 WILQIlliE
BLVD

HAHht>IJA NlOARAU '/21223 02«/ 0 5.6 6.1 6.2 5.0 ES+AI hEI: IHERY HANAGIIA
UA (HAIN SfXKK) HIL'>ll?(k!A

116 DAB 35 5 84 5 19.6

416 EBD 8V. 2 38 «3 24 ~ 6

172 DBB 42. 6 41 . 8 25. 5

145 DBD 42 6 41./ 25«5

28b EAB 86. 4 8".i«5

184 EBD 3V.V 3V.O 25.3

148 EBB 42.7 41.8 2b.5

160 EBB 4 >.8 41.9 25.V

DBD 89.'/ 38.8 24.8

413 EBD 40.1 3V,5 2b«8

'>02 EBB 40« / 39. 9 24. 6

211 tBD 40,8 3V.V 24.1

3."i01 ABII 7 5 '/.0 5.0

:>72 I>DD 25. 0 18.0

1081 hhh 14. V 12. 6

'>32 EAB 36.5 35«!1 20.8

(r>39
tr/a9

0241
0241

hi241
R244

h.>hb

h">18
R248

hv21'/
R249

hv281
R251

h.?!>3
R253

r»';i >

b"255

8261
5261

b2b.i
b"265

S266
b"266

H(01
I>H01

I"A
OSSA

smrr
EAST

Stxr!
EAST

H8/E
853E

N30tJ
860M

frb«««E

H31LI

stxrr
WEST

S(X IT
EAST

LIB(O
Il?AN

H';i'tJ
fr8/E

~ 1/2
~ 180

. 126
. 1'/1

.OVb
~ 143

. 156
«132

.11'/
~ 110

. 081
. 093

, 189

~ 2«ib
.232

. 129
«131

. 102
« ill
.111
. 132

~ 167
«135

.330

.'890

.180

.080

. 108
~ 108

8 f( Rtl
P

0
f!t

(O R
Ii) Q) Q
LO M'

I RIULI SE(X)EHL«E 76 911 1685 0 5.V 6 0 VIX@V>RIh-O'OhH ~

I rhLY
ABB 15.'/ 14.5 V188

F188
H(x'r
EAST

.133 ,

.285



TABLE 361.17-1 (Continued)

DATE TIHE
EARAX)UAKE Y H D H H S

HAGHI1U1+.
HB HL HS DE'Pnt

(KH)
BECA)BDI)IU 8'fATIUH

lNli(3 SI1F L>18'fANIE TU
STAf CLASS HYr&t: EI>IC BUI Il)BE BE(X)BD

NJ (KH) (KH) (KH)

FEAK
A(XLL

(8)

IBIULI SEUIX=HUE 76 Vll 1635 0 b. 0 S(X(l-'I.ht>t) 8 ~ ITALY- UHDEBGN)UHD

BUIA> Il'ALY

S. hiXXX)~ ITALY

FBA 8.'ti 6. 0

ABA 15.7 14.5

ABU lb.2 14.0

I 14'> HUR'I
F142 EAST

F 143 HURT
F143 L'AST

F189 NTRT
F139 EASr

. 062

, '>84
ellh

.092

.OYl

I.T(IULI GEOL%1(CE 76 915 31519'. 1 9 ~ 0 S. NXXX)~ ITAL Y

BUIA, ITALY

FUht>ARIA-C()RH. ~

ITALY

~ I. ONIABIA-(X)RH~ ~

I fhLY

S. RtX:IX)~ ITAL Y

IBILLI SEULIEHCE 76 915 92118 6.0 12.0 TART%)rfO, I'IALY

ABA 12.7 9. 0

ABC 10 ~ 8 6. 0

ABB 13.5 10.0

ABB 22. 5 1'Y.0

ABB 2>3.3 2O.O

ABA 22.5 19'. 0

F lb:3
F153

I'1'.W
F156

HUhT
EAST

NX(1
EAST

Fl'M HUhf
EAST

F1 /2 HURT
F172 EAST

F168 HURT
F168 EAST

F16V HURT
F169 EAST

. 069

. 119

.110
~ 102

. 263
e 218

~ 139
~ 110

~ 3'.33
,336

F 145
.228

&Uih> ITALY ADC 22.5 IV.O F177
F177

Ne'r
EAST

~ 085
~ 101

t:UYOTE LN(E> 7V 8 6 10
5'A

5.8 5.7 5.6 9'.6 tX)YU1E CREf K (LE17) 1445 ABA 9.8 1.8 3.2 CLOI H/OE
CLO1 HNXI

~ >80
~ 160

GILhOY ARRAY STA
01

Gll.h1)Y hhRAY Kfh
42

Gll NLY hhn'AY STA
t3

GILhAJY hhhAY STA
th

Sit&BY ARRhY 4 6
SAH YSIDN)

MH ANH )LhtfllGTA-
101/156 (lVG(f>ASS

14OY ABI) 1'/ 0 14 0 7 5

1410 ABD 16. 7 18. 6 6. 0

1411 ARD lb.'2 ~ 2 45

1418 h)A 14.1 10.8 3.1

in92
(C

DA() 2Y. 4 '>7. 8 1'/. 2

ino8 ABA 18.4 15.7 9.3 CL02
U 02

S4OE
HSOE

. 130

. 100

Cl 08
CL03

HnoLI
S(iotl

.'>60

. 200

CLO4 H4OLI
CLO4 Stion

. 2>/0

CI.(Xi
('A.O5

SOOI-
SVOE

. 26(>
~ 240

(IL0'/ 8678
I+07 gP'g)

.11/
. 082

OLob snot= .3no
CA.06 H:iOE . 420

< R
0

I
(I) R
0) Q
h) ~



TABLE 361.17-1 (Continued)

DAIE T IHL"
EARIM)BAKE Y H D H H 8

HABNIIUDE
HB HL HS DEI>ITI

(KH)
REQXIDIPXI STATION

IXI(38 Sl'IE Dl I "IAILE (O- F'ENC
8fhT Q ASS HYPOC EI>IC RIX>IIX(E Rt:(XXID (X)HP ACELI.

NO (KH) (KH) (KH) (8)

QIYOTE LAKE 79 8 6 10 522 5.3 5.7 5.6 9.6 SAN .XNN BAIFIISThi 149'> DAC
CA 101/156 OVERI>IM'6 (C

27.8 17.'> CLOS Sh'7E . 120
CL08 8238 . 110

SAN ~ khtfllSTA
(C126)

137/ ABB 2V ~ 4 27.8 15.6 (1.10 PZ/E
Q 10 N33E

I OVO
F 110

LIVERHORE SE(XX; 80 124 ll 0 9
FICE s SHOQ( A

, / SAN RAH(X(t EASlHAN 1418 ABB
KODAK BLOB (C

SAN RAHON FIRE STATlON 1888 ABB
(CL34)

17e7 16.7 1'/.6

18.2 17.2 21 '

LAO1
LA01

LAO2
LA02

, 148
. 063

NflIIXXI 1808 ACD 20. 8 19.5 280\> LAO8«NOOE
LA03 NVOLI

.010
~ 040

(»
Ch
I

O

I
I

HAHHBTH LAKES 80 525 93345
SHtXX A

6 ~ 1

IlhLNff IX9EKa FIDELI'I'T
SAVINOS (C864)

FLEf>IIAI(I IIILLi CITIXENO
SAVIFXIS (C348)

DELTA FIX%'INB F'LANT
(I:WR)

DEL VALLE DAH

LIVEhNÃE Vh

HIXIF'ITAL�>

BUILDIHB 62

8.9 CONVIt:T CREEK

DBA 25.2 24.2 33. 1 LAO4 ~~ .Ocr ;

LA04 SVOE
— .031

DBD 26. 4 2'.3.7 3 .O LA05 F/OE . 0'4
LA05 NOOE, ~ 028

17.5 16.5 Vo9

2.'i. 2 12>91265 ABB 2'.i. V

LA22 LONG
LA22 TRAN

LA23 S66II
LA23 b24E

R>2E
Ff88E

1324 ACD Vo 15 N.ol
N 01

>240
~ 140

. 120

. 180

~ 464 I
. 428

1226 EBB 24.8 24.1 12.'/ LA'>4
LA24

HAHHOTH LAKES HIBII
SQ.IOGL OYH

LONB VALLFY DAH

LIX((I VALLEY ltAH

HAN(tflH LAKEB 80 525 V4927 '. 0 18. 8 CONVIL"f CREEK
&IOQ( 8

(C
14VO BAD 14.0 10.8

Ahh 15.6 1 >.8

1444 AAA 15e6 12e8

1324 ACD 16. 8 8. 6

N 08
N.08

N 04
N 04

o 275
.432 i

NV(>E> . 069
~

WOE..110
I

N 11
N 11

. 200

.170

HL02 8'/4U .327
HL02 Hlhll .262

t)'
8 F(gr I g4" 8-
0 r

(I) g
b) 6) Q

HAHNIT)I I.AKLI3 HI(XI
Stol)L OYH

LIX(ti VAI LEY DAH

(C
14VO BAD 14.2 3.5

1444 hhh '.4 20.1

N.l:>
HL12

HI 18
HL13

S74U
NlhlJ

.870

.070
~ 190



TABLE 361.17-1 (Continued)

EARIMUAKE

HAtQ%W LAKES
QKQC 8

NAHII)TH LAKES
%6QC C

80 525 94927 .

~ 'I

124451

DATE TINE
YHD HHS

HAGNITUBE
HB HL NS DEPTH

(KH)
REQ)RDINB STATIOH

6.0

6.1 16eh CONVICT CREEK

13.8 LONG VALLEY DAH 1444 AAA

1324 ACD

24 oh 20;1-

17.0 6.1

HLih NVOE
HLih HOOE

IL21 SOOE
HL21 HVOE

,010
~ 040

, 193
o 239

BSGB Sl'IE DISTAN(K TOI PEAK
STAT CLASS HYPOC EPIC N&llSE REQ)RD ~ ACET.L

NO (KH) (KH) (KN) (8)

LONG VALLEY DAH 1444 AAA 19'.9 11.9 IL22 NVOE ~ 190
IL22 HOOE o 494

HAHHBTH LAKES
AFTH(SHOQ(

HAHHBTH LAKE8
8HOQ( D

80 525 IT86 0 5.7

LONG VALLEY DAH

2e3 CONVICT QIEEK

lb.2 CONVII'T QKEK

LONG VAI.LEY DAH

LONG VALLEY DAH

CDHG TEHP STAT AT
PARADIBE LODGE

ihhh AAA 19.9 11 ~ 9

1324 ACD 3.6 2.8

1324 ACD 18,6 12. 0

1444 AAA 20oO 14.0

1444 AAA 20 a 0 lb.0

19 AAA 24. 5 20. 0

IL23 NVOE
IL23 HOOE

IL41 HXJf
IL41 EAST

IL31 SOOE
IL31 HVOE

IL32 NVOE
IL32 HOOE

IL33 N90E
NOOE

IL3h 830E
IL34 N60E

. 062

.110

.440
1370

.331
o267

e 412
. 994

. 172
~ 243

.119
F090

NIGER OF DATA POINIS ~ 2Z2

b'
(t) 8 g

DI
P

0
th

00 Q
„h) ~



TABLE 361.17-2

Accelerograms Recorded at-.Selected Recording Stations from Magnitude
ML 5.7 to 6.4 Earthquake in the Distance Range 0 to 27 kilometers

DATE TINE HASHITOIL
Y H 8 H H 8 HB HL HS DEPTH RECNIDIIIO SfhI ION

(KH)

WAN SI'IE BI(el ANCE TOr I'FAK
STAI'L~W "HYIW)C FJ>IC R()I>ll)I?E I?L>CA)RD IX)HI> A('Ll.L

HO (KH) (KH) (KH) (8)
SAH FERNANDO>
CA

71 2 V 6 042 6.2 6.4 6.6 8.4 B>hh ORION BLVD 2hl DB)l 23.'/ 2(!.1 '/
~ 4 CO48

C()48
. 2'.TB
. 140

CAS)hl(:r OLD RIIK)E
I?Oum, Cf)MR SI TE

Lhr FI(X LYMOOD STORM>E
LOT

Lhr 1640 HAREH(>T)

I'8'.i AB)) 3'/ ~ V 36 e V 21 e 2

181 .DCC 43.5 42.7 26.5

LlO'.38 'SOOLI
9058 NVOE

1K)62 IT88M
D062 852M

110 ABB Pe>.7 28.5 24 ~ V D(Kib H:>IF
.8056 )I&VM

. X35
. 28Y

. 187

.217

.18V

.147

Lhr 840'/ ll SIXTH
ST

.LAr 808 8 OLIVE
ST

F'ALHDALE FlhE STA'IIOH

1'/b DBC 48.7 42.8 26.0 FOBV
FOBY

FOIE ~ Ihi
58/M lr>

262 AAD 33.3 32.2 25.4 ,6114
0114

S&OE
830M

.118
e 150

1 YV DBB 40 ~ 6 3V e 7 24 ~ 1 E088 SOOLI I68
L'08'8 HVOE . 182

450 hOXNNY BEVLhLY
HILLS

4R>,DBD 3V. 0 38. I 24. 4 11:31
I131

O'.'>OE .. 202
H40M . 170

H/NA((UA klCARAB 721223 02V 0 b.6 6.1 6.2
Uh (Hhlk SFIOCK)

I'RIULl SEOlKHCE 76 '/ll 1635 0 5.Y

LAKE HUOHES ARRAY
t1

162'3 OLYtQ~IC BLVD
L A

14'/24 VE)nURh ll VD
l. A

I'/60 URCIIID ST L
A

Lhr 800 M Flhe'f
ST

Lhr 2Z! FIOITEROA
~ Sf

6:>00 MILSHIRE BLVD
L A

5.0 Ebl>O REF IHERY HARN)(lh
HIChlh)uh

b. 0 FOI?OARIh-COh%. e

ITALY

AAB 30.4 2Y.2 25.8

46V DBB 427 418 25e8

Z~ DBD 30.5 2Y. 8 lb.5

1'/'> DBB 42. 6 41 e 8 25eb

14!i DBB 42.6 41 ' 25e5

448 DBD ~ 3V.7 38eB 24.8

7. li /.0 5.0

ABB 15.7 14.5

446 DAB 35. 5 34. 5 I'/.6

J141 N21E
J141 S6YE

01 VV K?SE
. OLVY k&2M

. Ieb2
~ lib
.144
.25V

O'F83 S12LI .263
(Ã/33 H/BM e 207

Orb
(ri;36-

e

0241
(r/41

EAST
SOUT

K37E
N53M

.172
~ 130

~ OV&
e143

8244 HK(M "
~ 156

R244 83/Ll e 132

8'>feei
b"255

HOLE
H8~%

. 12V
. 131

Hk(K3 SNTI' 380
H))0b EhbT 8V0

F188 HOh'f . 13'3
FI 38 EAST .285

8
I D)

g
N R0
(O g

h) Q) Q
(O h) ~



TAS LE 361.17-2 (Continuedj

DATE TIHE HAON IT UDt:
t'ARlHOUAKE Y H 8 M H 8 HB N. HS DEI"IH

(KH)
RE(X)RDINI STAfION

UQ»SS Sl'lE, IJ) trlhNx TOr
Sl'hr CLASS HYPOC EI»IC RLÃ»rURE

NJ (KH> (KH) (KH)

PEAK
ALXLL

(6>

FRIULI SEQLKNX 76 911 1635 0 5.9

I 'RlULl SEULKN(X 76 915 31519 6. 1

6. 0 Bulh» I'I'ALY

9.0 Buih» ITALY

AB(: 15. 2 14. 0

ABC 10. 8 6. 0

F143
F143

F156
F156

MORT
EAST

. 234

.114

.110
e 102

)T(IULI SEQlA34X 76 915 92118 6.0

F(JR()ARIA-Q)hN. ~

I I'ALY

12.0 TARIXKfO» 11ALY

ABB 13.5 10.0

ABB 22.'5 19. 0

F152
F1".I2

F172
Fi/2

NJRT
EAST

. 263
»218

~ 189
~ 110

Q)YU1'E LAKE» 79 8 6 10 522 5.8 5.7 5.6
CA

FURL VNIA-LORN. ~

I I'ALY

Buin, ITALY

9 ~ 6 OILhOY ARRAY blh
42

61Lhd)Y ARRAY Slh

hBB 23.8 20 '

ABC 22. 5 19. 0

iho9 ABD 17.0 Ih.o

1410 AB)) 16. / 13. 6

7.5

6.0

F168
F168

Nohr
FAST.

CLoh
Q 04

F177 Noh
I'177

EAST,

CL03
Q 03

.:48
~ 336

F 085
. 101

. 260

. 200

. 2'/0
~ 260

LlVt.hHURE SEQLK 80 124 11 0
9'X

N S)XXX A
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TABLE 361 . 01 7-3

STATISTICAL MAGNITUDE, DISTANCE, AND PEAK ACCELERATIONS
(FOR ANALYSIS DATA SETS)

Data. Set Number
of.

Records

Mean
Magnitud

(ML)
Rupture-

Hypocentral
Rupture-

Epicentral

Mean Distance (km)

Median mean
84th

percentile

Peak Acceleration (g)

Complete set 70 6.12 17.6 16.1 0. 174 0. 191 0.270

Complete set
with highest
and lowest
value removed

68 6.13 17.8 16.2 0.174 0. 189 0.264

Complete set
with Mammoth
Lakes ML 5.7
record removed

68 6.14 18.0 16.4 0. 170 0. 185 0.258

Complete set
weighted by
area

70 6.11 17.1 15.3 0. 170 0.186 0.261
S X
0 H

0 6 Rc U
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THREE-LETTER CLASSIFICATION CODE FOR
TABLES 361.017-1 AND 361.017-2

FIRST LETTER: Structure, Type and Instrument Location

Designation Description

Free-field instrument or one-story structure;
the instrument is located at the lowest level
of the structure and within + several feet of
the ground surface.

Two to four-story structure of light
construction; the instrument is located at the
lowest level of the structure and within +
several feet of the ground surface.

Two to four-story structure of light
construction; the instrument is located below
the ground surface at the lowest level of the
structure.

D Structure of heavy construction; the instrument
is located at the lowest level of the structure
and within + several feet of the ground
surface.

Structure of heavy construction; the instrument
is located below the ground surface at the
lowest level of the structure.

Structure housing instrument is buried below
the ground surface.

Structure of light or heavy construction; the
instrument is located at the ground surface or
below, but is not at the lowest level of the
structure.
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SECOND LETTER: Deep Local Geology

Designation Description

Hard Rock; competent, typically with Vs >4000
fps; generally includes metamorphic and intru-
sive igneous rocks.

Soft Rock; less competent, typically with 2000
4000 fps; generally includes sedimentary

and extrusive igneous rocks.

Old Alluvium; unconsolidated sediments of
Miocene age or older; typically may have some
"soft rock" characteristics, i.e., Vs > 2000
fps.

D Recent Alluvium; unconsolidated sediments of
Pliocene age or younger.

Designation Description

THREE LETTER: Near-Surface Geology
. 0

Rock; the instrument is founded on rock
material or a very thin (less than 10 to 15
feet) of soil over rock; typically is on a
ridge or hillside.

B Shallow Soil; the instrument is founded in or
on soil up to 150 to 200 feet thick over rock
material; typically is in a narrow canyon, near
the edge of a valley or on a hillside.
Deep Narrow Soil; the instrument is founded in
or on soil at least 200 to 300 feet thick over
rock material in a narrow canyon or valley not
more than several kilometers wide.

D Deep Broad Soil; the instrument is founded in
or on soil at least 200 to 300 feet thick over
rock material in a broad canyon or valley.

361.017-22
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APPENDXX A

The site descriptions and shear wave velocity profiles pre-
sented in this appendix are compiled from two primary sources
of data, the Shannon & Wilson reports (References 16 through
21) and the work by Duke and Leeds (Reference 6), Duke et al
(Reference 7), and Fguchi et al (Reference 8). Where speci-
fic information was not available about the site geology, the
site conditions were estimated from geologic maps and the
shear wave velocities were estimated from published data for
similar soils.
A-1 8244 Orion Avenue (Holiday Inn)

The former recording station at 8244 Orion Avenue is
designated USGS Station No. 241. The instrument is located on
the ground floor of a seven-story building. The site is
underlain by an estimated 1000 feet of recent aluvium and
pleistocene sediments overlying Miocene sedimentary rocks
(Reference 7). The shear wave velocity profile published by
Duke et al (Reference 7) for the site is shown in Figure
361.017-A1.

A-2 Old Ridge Route, Castaic

The Old Ridge Route Recording Station at Castaic is designated
USGS Station No. 110. The instrument is housed in a sheet-
metal prefabricated instrument shelter on the crest of a small
ridqe. The instrument is underlain by weathered sedimentary
rock, grading into fresh rock at depth. The measured shear
wave profile is shown in Figure 361.017-A2 (References 7 and
18). The measured shear wave velocities indicate the subsur-
face material becomes rock-like at a depth of 100 feet.
A-3 Hollywood Storage PE Lot

The recording station at the Hollywood Storage Building 5
Parking Lot is designated USGS Station No. 135. The instru-
ment was located in a metal shed 112 feet west of the
Hollywood Storage Building. Data from a boring drilled at the
site (Reference 19) indicates that the accelerograph is
underlain by 146 feet of alluvium overlying silts and clays of
the Repetto Formation. Figure 361.017-A3 shows the downhole
shear wave measurements obtained in the boring. Also shown
are shear wave velocities measured by Duke et al (Reference
7) using surface refraction techniques.
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A-4 1640 Marenqo Street

The former recording station at 1640 Marengo Street is
designated USGS Station No. 181. The instrument is located on
the ground floor of a seven-story building. The recording
station is within 2000 feet of the USGS Station No. 190 at
2011 Zonal Avenue, which is in an area underlain by a thin
alluvial cover overlying Miocene shale and sandstones
(Reference 17). The USGS (Reference 24) reports that the sta-
tion No. 181 is underlain by at least 50 feet of alluviumm.
The shear wave velocity profile shown in Figure 361.017-A4 is
estimated from published data for recent alluvium (Reference
3) and Miocene sedimentary rock (Reference 21).

A-5 3407 West Sixth Street

The recordinq station at 3407 West Sixth Street (Mutual
Builrlinq) in Los Angeles is designated USGS Station No. 199.
The instrument is located on the ground floor of the eight-
story office and parkinq structure. The soil profiles
published by Jennings & Strand (Reference 13) indicate the
site is underlain by approximately 20 feet of alluvial depo-
sits consisting of Pleistocene clay, silt, sand, and gravel.
The shear wave velocity profile measured by Shannon & Wilson,
Xnc. (Reference 17) is shown in Figure 361.017-A5.

A-6 808 South Olive Street

The former recordinq station at 808 South Olive Street, Los
Anqeles, is designated USGS Station No. 175. The instrument
is located on the ground level of a 8-level garage. The site
is located approximately 3000 feet south of the Figueroa
Street site investigated by Shannon & Wilson, Inc. (Reference
20). The area is characterized by recent alluvium overlyinq
Plicene and Miocene sedimentary rocks. Figure 361.017-A6
shows the estimated shear wave velocity profile for the site.
The shear wave velocities assigned to the alluvium are average
values reported for similar materials (Reference 3). The
shear wave velocities in the Miocene sedimentary rocks are
assumed to be similar to those measured by Shannon & Wilson,
Inc. (Reference 20) at the Figueroa Street site.
A-7 Palmdale Fire Station

The recording station at the Palmdale Fire Station is
designated USGS Station No. 262. The instrument is located on
the ground floor of a sinqle story building. The site is
underlain by an unknown depth of granular alluvium over grani-tic basement rocks. The shear wave velocity profile shown in
Fiqure 361.017-A7 was estimated from the relationship
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published by Campbell and Duke (Reference 3) for recent
alluvium.
A-8 450 North Roxbury, Beverly Hills
The former recording station at 450 North Roxbury is
Resiznated USGS Station No. 455. The instrument was

located'n

the ground floor of a 10-story building. The site is
underlain by at least 60 feet of recent alluvium (Reference
24). Figure 361.017-A8 shows the shear wave velocities
measured at the site by Eguchi et al (Reference 8).
A-9 Lake Hughes Array No. 1

The recording station at the Los Angeles County Fire Station
No. 78 is designated USGS Station No. 125. The instrument is
located in a one-story fire truck garage. The site is
underlain by more than 55 feet of alluvial deposits which
overlie granitic bedrock at an unknown depth (Reference 4).
The alluvial soils between the surface and 55 feet in depth
consist of loose to medium dense sands with gravel and
cobbles. The shear wave velocity profile reported by Duke
et al (Reference 7) is shown in Figure 361.017-A9.

A-10 1625 West Olympic Boulevard, Los Angeles
I

The former recording station at 1625 West Olympic Boulevard
is designated USGS Station No. 469. The instrument is located
on the ground floor of a 10-story building. The site is
approximately 5000 feet southwest of the Figueroa Street site
investigated by Shannon & Wilson (1979c) in an area charac-
terized by shallow alluvium overlying Miocene sedimentary
rocks. The shear wave velocity profile measured by Duke and
Leeds (Reference 6) is shown in Figure 361.017-A10.

A.-11 14724 Ventura Boulevard, Los Angeles

The recording station at 14724 Ventura Boulevard, Los Angeles,
is designated USGS Station No. 253. The recording instrument
is located on the ground floor of a 14-story, reinforced
concrete shear wall office tower. The soil profiles published
by Jennings & Strand (Reference 13) indicate that the site is
underlain by unconsolidated recent alluvium. This material is
approximately 60 feet thick, consisting of clay, silt, sand,
and gravel. Rocks of the upper Miocene Modelo Formation and
the middle Miocene Topanga Formation underlie the alluvium
(Reference 7). The shear wave velocity profile measured by
Shannon & Wilson, Inc. (Reference 17) is shown on Figure
361.017-A11.
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A-12 1760 North Orchid Street, Los Angeles

The former recording station at 1760 North Orchid Street is
designated USGS Station No. 446. The instrument is located on
the ground floor of a 23-story building. The site is= approxi-
mately 500 feet north of the Hollywood Storage Building near
the base of the Santa Monica Mountain. The site is underlain
by at least 60 feet of alluvium (Reference 24) overlying
Miocene sedimentary rocks. The shear wave velocity profile
shown in Figure 361.017-A 12 is based on the velocities
measured in the alluvial soils at the Hollywood Storage
Building (Reference 19) and velocities measured in Miocene
sedimentary rocks (Reference 21).

A-13 800 West First Street

The recording station at 800 West First Street, Los Angeles,
is designated USGS Station No. 172. The instrument is located
on the ground floor of a 32-story apartment house. The
buildinq is situated on a topographic high and is underlain by
fractured, weathered shale. The shale is 120 feet below the
surface, as determined by foundation engineering borings. The
shear wave velocity profile shown in Figure 361.017-A13 was
measured at the nearby station at 222 Figueroa Street
(Reference 20).

A-14 222 Figueroa Street, Los Angeles

The recording station at 222 Figueroa Street, Los Angeles, is
designated USGS Station No. 145. The instrument is located on
the ground floor of a 17-story concrete structure. The site
is underlain by 5 to 22 feet of filloverlying a sequence of
alluvial sand, silt, and clay. The alluvium extends to be-
tween 26 and 33 feet below the surface, where it overlies the
shale of the upper Miocene Puente Formation. Figure
361.017-A14 shows the shear wave velocity measured by Shannon

Wilson, Inc. (Reference 20).

A-15 6200 Wilshire Boulevard

The recording station at 6200 Wilshire Boulevard, Wilshire
Medical Building, is designated USGS Station No. 443. The
instrument is located on the ground floor of the 16-story
building. The site is underlain by a sequence of Pleistocene
older alluvium and terrace deposits. The upper most 130 feet
consists of about 49 feet of firm clay, silt, and dense sand
overlying 55 feet of asphaltic sand. The lowermost 26 feet
consists of firm sandy silt and dense silty sand. The shear
wave velocity profile reported by Shannon & Wilson, Inc.
(Reference 16) is shown in Figure 361.017-A15.
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A-16 Esso Refinery, Managua, Nicaragua

The recording station at the Esso Refinery is designated USGS
Station No. 3501. The instrument is located in a tin shelter
next to the main office building. Soil borings indicate that

-the site is underlain by approximately 150 feet of alluvial
deposits of sands, clays, and gravels. Below the alluvial
deposits fractured basalt and basalt fragments were encoun-
tered. The basalt fraqments are underlain by a thick sequence
of interbedded volcanic and alluvial" deposits. The measured
shear wave velocity profile reported by Faccioli et al
(Reference 10) is shown in Fiqure 361.017-A16.

A-17 Forgaria-Cornino Italy
The site of the temporary recording station at Forgaria-
Cornino is underlain by approximately 50 feet of alluvial
deposits. The alluvial material is underlain by a sloping
bedrock consisting of marly sandstone and sandstone (Muzzi and
Vallini,,1977). Figure 361.017-A17 shows the shear wave velo-
city profile for the site estimated from measured velocities
in similar materials (Muzzi and Pugilese, 1977, and Reference
25) .

A-18 Buia, Italy
The temporary station at Buia, Italy, is underlain by a deep
alluvial deposit of sand, clay, and gravel (Reference 2). The
shear wave velocities in the alluvial soils, shown in Figure
361.017-A18, are assumed to be similar to those reported for
Tarcento by Neston Geophysical (Reference 25).

A-19 Tarcento, Italy
The temporary recordinq station at Tarcento, Italy, was
located on approximately 60 feet of alluvial soils overlying
marl and sandstone (Reference 2). The shear wave profile
shown in Figure 361.017-A19 is estimated from velocities
measured in similar materials (Reference 25).

A-20 Gilroy Array Station No. 2

The recording station at the Mission Trails Motel is
designated USGS Station No. 1409. The instrument is located
on the ground floor of a single story building. The site is
underlain by in excess of 500 feet of recent alluvium con-
sisting of medium dense to dense sands (Reference 15). The
shear wave profile shown in Figure 361.017-A20 is estimated
from the data presented by Fumal (Reference 11) for similar
materials.
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A-21 Gilroy Array Station No. 3

The recording station at the Gilroy Sewage Plant is designated
USGS Station No. 1410. The instrument is located on the
ground floor of a single story building. The site is
underlain by approximately 1000 feet of recent alluvium
(Reference 15). The soils are expected to be very similar to
Gilroy Array Station No. 2. The estimated she'ar wave velocity
profile is shown in Figure 361.017-A20.

A-22 Gilroy Array Station No. 4

The recording station at San Ysidro School is designated USGS
Station No. 1411. The instrument is located on the ground
floor of a single story building. The site is underlain by in
excess of 500 feet of recent alluvium (Reference 15). Thesoils are expected to be very similar to Array Stations 2 and
3. The estimated velocity profile is shown in Figure
361. 017-A20.

A-23 San Juan Bautista 101/156 Overpass

The recording station at the Highway 101/156 overpass is
desiqnated USGS Station No. 1492. Instruments are located at
the ground level on two support columns of a freeway overpass.
The site is underlain by an unknown depth of upper Pleistocene
terrace gravels (Reference 1). The- shear wave velocity pro-file shown in Figure 361.017-21 is estimated from the data
published by Fumel (Reference 11) for gravelly soil.
A-24 24 Polk Street, San Juan Bautista
The recording station at 24 Polk Street is designated USGS
Station No. 1377. The instrument is located on the groundfloor of a single story building. The site is underlain by an
unknown depth of upper Pleistocene terrace gravels (Reference
1). The shear wave velocity profile, shown in Figure
361.017-A21, is estimated from the data published by Fumel
(Reference 11) for gravelly soils.
A-25 Del Valle Dam

The recording station at Del Valle Dam is designated USGS
Station No. 1265. The instrument is located in an instrument
shelter at the downstream toe of an earth dam in a narrow
canyon. The site is underlain by shallow alluvium of unknown
depth overlying cretaceous sandstones and shales (Reference
12). The velocity profile shown in Figure 361.017-A22 is
estimated from measured velocities in similar materials
(Reference 11) .
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A-26 Convet Creek, Mammoth

The recording station at the Fish and Game Experimental
Station near Mammoth Lakes is designated USGS Station No.
1324. The instrument is located on the ground floor of a
single story building. The site is underlain by in excess of
100 feet of alluvium (Reference 24). The alluvium is expected
to be very coarse grained deposits of sand and gravel. The
velocity profile shown in Figure 361.017-23 was estimated from
the compression wave velocities measured by Duke and Leeds
(Reference 6) for similar soils at Bishop, California.
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WNP-2 AMENDMENT NO. 20
November 1981

Q. 421. 013

Describe the provisions for notifying the NRC for review
and acceptance of changes (1) in the accepted QA program
description as presented or referenced in the SAR or'SAR
prior to implementation, and,(2) in organizational elements
within 30 days after announcement. (Note: editorial
changes or personnel reassignments of a non-substantive
nature do not require NRC notification.)

Res onse:

The Supply System as a matter of policy has submitted
substantive changes to the QA Program and organizational
elements within the limitations as noted in the question.

421. 01'3-1



WNP-2 AMENDMENT NO. 20
November 1981

Q. 421.014

On page 14 modify, the second paragraph to,provide an additional
commitment. to "comply with 10,CFR 50.55'nd the regulatory
position of the regulatory guides specified in Appendix C.3
of the FSAR." In addition, modify Appendix C.3 to address
the following regulatory guides or describe acceptable alter-
natives: 1.28-Rev. 2; 1.29-Rev. 3;, 1.30; 1.39-Rev. 2; 1.74;
1. 116; 1.123-Rev. 1; 1. 144-Rev. 1; and 1,146.

~Res ense:

The Supply System has referenced 10 CFR Part 5g, as well as
other pertinent parts of Title 10, in the second paragraphof 17.1.1. This reference includes acknowledgement that
regulatory requirements, codes and standards are applicable
to the design and construction of tQe plant.
The Supply System has addressed Regulatory Guides 1.30, 1.74,
and 1.116 in Appendix C.3. Regulatory Guides 1.144, Revision
1 and 1.146 are currently being evaluated. We will add state-
ments of conformance on these two guides to Appendix C.3 on or
before September 1, 1981, and will incorporate into the next
amendment to the FSAR.

The remaining regulatory guide revisions listed in the question
have been evaluated by the Supply System. In these instances,
regulatory guide conformance statements on the revision levels
specified in Appendix C.3 are considered to provide for
adequate quality per our project commitments.
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November 1981

Q. 421. 015

Identify existing or proposed QA procedures to reflect that
each criterion of 10CFR50, Appendix B will be met by
documented procedures.

~Res onse:

The Design and Construction QA Program, in QAR 2-1, provides
a matrix of procedures vs. criteria. This matrix has been
added to 17.1.1.2.

421. 015-1



WNP-2 AMENDMENT NO. 30
June 1983

Q. 421.016

Provide a description of how management (above or outside the
QA organization) regularly assesses the scope, status,
adequacy and compliance of the QA program to 10CFR50,
Appendix B. These measures should includes

a. Frequenct contact with program status through
reports, meetings, and/or

audits'.

Performance of an annual assessment preplanned
and documented. Corrective action is identified
and tracked.

Responsei

General staff meetings are held weekly by the
WNP-2 Program Director. The Project QA Manager
attends and quality-related topics are an agenda
item. In addition, the project prepares a WNP-2
Program Director's Monthly Program Review Report
which addresses quality-related topics. This
Managing Director, in turn, is briefed from the
report, as required, on the status of the
project.
A formal preplanned and documented management
assessment of the QA Program at WNP-2 is
conducted annually. This assessment is
described in the Corporate Design and
Construction QA Program, QAR-18, and includes
identification and tracking of corrective action.

421 '16-1
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12. Safety-related instrument and control systems
are identified in Chapter 7, Table 7.1-1, and
are under QA Program control. A footnote to
this effect has been added to Table 3.2-1.

1

13 ~ All of the items in Section 13 a) through 1) are
safety-related and controlled by the QA Program
with the following clarifications ~

a) Diesel generator packages, including auxi-
liaries, are safety-related to the extent as
defined in Table 3.2-1, Item 38

')

Valve operators are considered with the
valves where they are installed and are
addressed in Table 3.2-1 under the system
the valve is installed

in')

Conduit and cable trays and their supports
for Class IE cables and those whose failure
may damage other safety-related items are
safety-related and controlled by the QA
Program.

d) Instrumentation, control, power cables,
transfers, inverters, etc., are considered
with the system for which they are install-
ed. If the system is a safety-related sys-
tem it is controlled by the QA Program.

e) Fire-rated penetration seals for cable sys-
tems will be under the control of the Supply
System Operational QA Program.

14. All of the items in Section 14 a) through d) are
safety-related and controlled by the QA Program
with the foll.owing clarifications ~

a) Conduit and cable trays and their supports
for Class IE cables and those whose failure
may damage other safety-related items are
safety-related and controlled by the QA
Program.

b) Battery racks are considered with the
batteries.

421.043-9
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c) Protective relays and control panels are
considered with the equipment panel they
service. (Item 13d above is applicable.)

15. The normal operation fixed area and airborne
monitoring systems are discussed in 12.3.4.
These systems are not safety-related and, there-
fore, are not controlled by the QA Program.

The post-accident high range radiation monitor-
ing system for the drywell and containment is
safety-related and the components are controlled
by the QA Program.

Portable radiation monitoring is not a "struc-
ture, system, or component" requiring entry in
Table 3.2-1. Control of these monitors as well
as calibration of all radiation monitors is pro-
vided for by the appropriate WNP-2 Administra-
tive Procedures. These procedures are subject
to the pertinent requirements of the Supply Sys-
tem Operational QA Program.

16. The normal operation and post-accident process
and effluent radioactivity monitoring systems
are discussed in 7.5 and 11.5.

The only radioactivity monitoring components
that are controlled .by the QA Program are the
radiation monitors for the main steam line, re-
actor building ventilation monitor, and the con-
tainment atmosphere radiation monitor. These
monitors are covered in Items 9 and 48 of Table
3.2-'1.

Portable radioactivity monitoring is not a
'structure,system, or component" requiring en-

try in Table 3.2-1. Control of these monitors
as well as calibration'f all radioactivity mon-
itors is provided by the appropriate WNP-2 Ad-
ministrative Procedures. These procedures are
subject to pertinent requirements of the Supply
System Operational QA Program.

r
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2. Tables 14. 2-2, 14. 2-3 and 14. 2-4 have been
modified to more clearly define the WNP-2
Startup Test Program.

Tables 14.2-2 and 14.2-4 have been modified
to reflect commitments made in our response
to 423.30.11b.

Amendment 13, February 1981, modified the shut-
down from outside the main control room startup
test description to indicate that the shutdown
cooling mode of RHR would be utilized from the
remote shutdown panel in this demonstration. The
Supply System position on generating a reactor
scram and MSIV isolation to initiate the plant
shutdown is also advanced in the Amendment 13
change to Test 428. In summary, that position
states that the capability exists to manually
scram and isolate from outside the control room.
However, the plant emergency operating procedure
for control room evacuation directs the opera-
tions staff to manually scram and isolate. The
Supply System'ntends to perform these plant
capability demonstrations under the quidance of
established emergency operating procedures to the
extent practical. To require initiation of a
reactor scram and isolation from outside the
control room does not provide any additional
assurance of plant safety. Unless specifically
directed to do otherwise, we intend to perform
the remote shutdown demonstration as outlined in
14.2.12.3.28.

The Supply System reiterates its position with
regard to the referenced Regulatory Guide 1. 68. 2
exception. The capability easily exists to
e ffeet a reactor scram and MSIV isolation from
outside the control room. However, our normal
operating and emergency operating procedures must
be used to conduct the Startup Test Program.
These requirements on STP 528 are contrary to our
plant procedures; therefore, we cannot support
performing the test in the manner prescribed.

For purposes of this test, reactor scram and MSIV
isolation will be accomplished from the control
room.
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A caution will be added to the WNP-2 emergency
procedures to direct an operator to open the RPS
MG set output breakers in the event that reactor
scram and NSXV isolation cannot be accomplished
during control room evacuation.

m. From a minimum critical power ratioi MCPRi stand-
point, recirculation pump trips are inconsequen-
tial in that no reduction in safety margin or
approach to an operating limit is experienced.
The recirculation pump trips are mainly included
in the Startup Test Program to provide reactor
internals vibration forcing function transients.
Performance of a two-pump trip at TC-6 is imprac-
tical because it would cause a reactor scram.
Table 14.2-4 reflects the Supply System's inten-
tions for recirculation system testing. Section
14.2.7.2 has been modified to reflect this posi-
tion. Xn addition, the recirculation system test
description (14.2.12.3.30.3),has been changed to
eliminate the discrepancy noted.

The design dynamic response of the plant to a
simultaneous trip of both recirculation pumps at
100% power produces,a reactor scram. Our test
program does not produce transients solely to
confirm that a reactor scram occurs when it
should. All data pertinent to a two-pump trip
from high power transient is obtained in conjunc-
tion with other tests; therefore, it is not
necessary to include this specific test in the
program.

P

The WNP-2 position is that the turbine trip at-
100% power transient envelopes the
simultaneous> recirculation pump trip transient.
The following engineering analysis is provided to
demonstrate that the two-pump trip is enveloped
and not required.

The design dynamic response of the plant to a
simultaneous trip of both recirculation pumps at
100% power produces a reactor scram. Our test
program does not initiate transients solely to
confirm that a reactor scram occurs when it
should. All data pertinent to a two-pump trip
from high power transient is obtained'n conjunc-
tion with other tests (e.g., STX 527 performed 9
100% power). A two recirculation pump trip tran-
sient is performed in the test program from Test
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Regulatory Guide 1.108 is not applicable to WNP-2
but WNP-2 will comply with the intent of this
requlatorv quide. Diesel Generator testing is
desiqned to meet the requirements of IEEE-387,
1977 and the intent of Regulatory Guide 1.108,
Rev. 0.

Diesel Generators are tested to demonstrate full
load and overload capabilities, redundancy and
non-interdependence, load rejection capabilities,
synchronizing and load shifting, load acceptance
durinq normal and accident conditions, capabili-
ties and operation of support systems (i.e., lube
oil, fuel oil and 'starting air), starting time,
voltaqe and frequencv stability and functional
capabilities will be verified under hot and cold
conditions.
These tests are described in the Standby AC Power
System Preoperational Test (14.2.12.1.37), the
Loss of Power and Safety Testinq Preoperational
Test (14.2.12.1.37) and the Loss ot Turbine
Generator and Offsite Power Test (14.2.12.3.31) .

WNP-2 will comply with Regulatory Guide 1.108,
Rev. 1, 1977. Test abstract (14.2.12.1.37) indi-
catinq compliance to Requlatory Guide 1.108, Rev.
1, 1977 will be provided (indicating the 69/N
start test).
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