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

February 5, 1982
G02-82-146
SS-L-02-CDT-82-029

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. 21

The Washington Public Power Supply System herewith submits sixty (60)
copies of Amendment 21 to its Final Safety Analysis Report.

Pursuant to 10CFR2.101, we will, wi thin 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
Deputy Director, Safety and Security

CDT/jca

cc: R Auluck - NRC
WS Chin - BPA
R Feil — NRC Site





STATE OF WASHINGTON)

) ss
COUNTY OF BENTON )

Subject: F Ad /PiÃdyfd oZ./

I G. D. BOUCHEY, being duly sworn, subscribe to and say that I am the
Deputy Director, Safety and Security, 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.

DATED , 1982

G. D. BOUCHEY, Deput Director
Safety 8 Security

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.

GIYEN under nIy hand and seal this ~+day of 1982.

Notary Public in and for the
State of Washington
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O.
WNP-2 AMENDMENT NO. 21

December 1981

INSTRUCTIONS FOR INSERTING AMENDMENT NO. 21

The following instructional information and checklist is fur-
nished to help you insert Amendment No. 21 into the Washington
Public Power Supply System Project No. 2 FSAR.

Discard the old sheets and insert the new sheets as listed
below (front page/back page). Keep these instructions and
list of effective pages in front of Volume 1 to serve as a
record of changes.

DISCARD
OLD PAGE

VOLUME 1

1-iii/1-iv
1.2-29/1.2-30
1. 2-33/1. 2-34
1.2-43/1.2-44
1. 3-15/1. 3-16
1. 3-33/1. 3-34
2-xiii/2-xiv
Figure 2.1-6

VOLUME 6

2.5H-zii/-
Figure 2.5H-8b

Figure 2.5H-10b

Figure 2.5H-12b

Figure 2.5H-14b

Figure 2'.5H-16b
Figure 2.5H-16c
Figure 2.5H-16d

INSERT .

NEW PAGE

1-iii/1-iv
1. 2-29/1. 2-29a; -/1. 2-30
1. 2-.33/1. 2-33a; -/1. 2-34
1. 2-43/1. 2-43a; -/1. 2-44
1. 3-15/1. 3-16
1.'-33/1. 3-34
2-xiii/2-xiv
Figure 2. 1-6

2.5H-iii/-
Figure 2.5H-8b
Figure 2.5H-8c
Figure 2.5H-10b
Figure 2.5H-10c
Figure 2.5H-12b
Figure 2.5H-12c
Figure 2.5H-14b
Figure 2.5H-14c
Figure 2.5H-16b
Figure 2.5H-'16c
Figure 2.5H-16d
Figure 2.5H-17
Figure 2.5H-18



WNP-2 AMENDMENT NO. 21
December 1981

DISCARD
OLD PAGE

Volume 7

3-xxxvii/3-xxxviii
3. 1-77/3. 1-78
3.2-15/3.2-16
3.2-17/3.2-18
3.2-19/3.2-20
3.2-29/3.2-30
3.2-31/3.2-32
3.4-3/3.4-4
Volume 9

3.7-47/3.7-48
3.8-45/3.8-46
3.8-95/3.8-96
3.8-113/3.8-114
3.8-191/3.8-198

Volume 10

3.9-35/3.9-36
3.9-55/3.9-56

Volume 11

4-vii/4-viii
4-ix/4-x
4.6-9/4.6-10
4. 6-11/4. 6-12
4.6-31/4.6-32
Figure 4.6-6b
Figure 4.6-6c
5.2-9/5.2-10
5.2-39/5.2-40
5.2-41/5.2-42
5.2-45/5.2-46
Figure 5.2 4
Figure 5.2-5
Figure 5. 2-6
5. 4-23/5. 4-2 4
5.4-25/5.4-26

INSERT
NEW PAGE

3-xxxvii/3-xxxviii
3.1-77/3.1-78; 3.1-78a/-
3.2-15/3.2-16
3.2-17/3.2-18
3.2-19/3.2-20
3.2-29/3.2-30
3.2-31/3.2-32
3.4-3/3.4-4

3 '-47/3.7-48
3.8-45/3.8-46
3.8-.95/3.8-96
3.8-113/3.8-114
3,8-191/3.8-192

3.9»35/3.9-36; 3.9-36a/-
3,9-55/3.9-56

4-vii/4-viii
4-ix/4-x
4.6-9/4.6-10
4.6~11/4.6-12
4.6-31/4 '-32
Figure 4.6-6b
Figure 4.6-6c
5.2-9/5.2-10; 5.2-10a/-
5.2-39/5.2-39a; -/5.2-40
5.2-41/5.2-42
5.2-45/5.2-46
Figure 5.2~4
Figure 5.2-5
Figure 5.2-6
5.4-23/5.4-24
5.4-25/5.4-26



WNP-2 AMENDMENT NO. 21
December 1981

DISCARD
OLD PAGE

5.4-27/5.4-28
5.4-35/5.4-36

VOLUME 12

6-v/6-va
6.2-29/6.2-30
6.2-30a/-
6.2-33/6.2-33a
6.2-57/6.2-58
6.2-75/6.2-76
6.2-87/6.2-88
6.2-117/6.2-118
Figure 6.2-17b
6.4-7/6.4-7a

VOLUME 13

7-iii/7-iv
7-v/7-vi
7-ix/7-.x
7 . 1-9/7 . 1-1 0
7.2-9/7.2-10
7.2-13/7.2-14
7.3-5/7.3-6
7.3-21/7.3-22
7.3-23/7.3-24
7.3-79/-
VOLUME 14

7.5-7/7.5-8
7.5-9/7.5-10
7.6-1/7.6-2
7.6-9/7.6-10
7.6-13/7.6-14
7.6-15/7.6-16
7.6-39/7.6-40
7.6-41/7.6-42

Figure 7.6-3
7.7-1/7.7-2

INSERT
NEW PAGE

5.4-27/5.4-28
5.4-35/5.4-36

6-v/6-va
6.2-29/6.2-30
6.2-30a/-
6.2-33/6.2-33a
6.2-57/6.2-58; 6.2-58a/-
6.2-75/6.2-76
6.2-87/6.2-88
6.2-117/6.2-118
Figure 6.2-17b
6.4-7/6.4-7a

7-iii/7-iv
7-v/7-vi
7-ix/7-x
7.1-9/7.1-10
7.2-9/7.2-10; 7.2-10a/-
7.2-13/7.2-14
7.3-5/7.3-6
7.3-21/7.3-22
7.3-23/7.3-23a; -/7.3-24
7.3-79/-

7.5-7/7.5-8
7.5-9/7.5-10
7.6-1/7.6-2
7.6-9/7.6-9a; -/7.6-10
7.6-13/7.6-14
7.6-15/7.6-15a; -'/7.6-16
7.6-39/7.6-40
7.6-41/7.6-42
7.6-49/-
Figure 7.6-3
7.7-1/7.7-2



WNP-2 AMENDMENT NO. 21
December 1981

DISCARD
OLD PAGE

7.7-43/7.7-44
7.7-45/7.7-46

7.7-47/7.7-48
7.7-49/7.7-50

VOLUME 15

8.3-77/8.3-78

VOLUME 16

9-i/9-ii
9.1-23/9.1-24
9 . 1-25/9 . 1-2 6

9. 1-27/9. 1-28
9.1-65/9.1-66
9.2-27/9.2-27a
9.2-29/9.2-30
9.2-31/9.2-32
9.2-33/9.2-34
9.2-39/9.2-40
9.2-41/9.2-42
9.3-3/9.3-4
9.3-33/9.3-34
9.4-53/9.4-54
9.4-55/9.4-56
9.4-79/9.4-80
9.5-43/9.5-44

VOLUME 17

10-iii/10-iv
10.4-17/10.4-17a
10.4-17b/10.4-17c
-/10.4-18
11. 5-13/11. 5-14

INSERT
NEW PAGE

7 7-43/7.7-44
7.7-45/7.7-45a;
-/7.7-46; 7.7-46a/-
7.7-47/7.7-48
7.7-49/7.7-50

8.3-77/8.3-78

9-'i/9.-ii
9.1-23/9.1-23a; -/9.1-24
9.1-25/9.1-26;
9.1-. 26a/9.1-26b; 9.1-26c/-
9.1-27/9.1-28
9.1-65/9.1-66
9.2-27/9.2-27a
9.2-29/9.2-30
9.2-31/9.2-31a„. -/9.2-32
9.2-33/9.2-, 34
9.2-39/9.2-40; 9.2-40a/-
9.2-41/9.2-41a; -/9.2-42
9.3-3/9.3-4
9.3-33/9.3-34
9.4-53/9.4-53a; -/9.4-54
9.4-55/9.4-56
9.4-79/9.4-80
9.5-43/9.5-43a; -/9.5-44

10-iii/10-iv
10.4-17/10.4-17a
10.4-17b/10.4-17c
10.4-17cI/10.4-18
11. 5-13/1 1. 5-14



WNP-2 AMENDMENT NO. 21
December 1981

DISCARD
OLD PAGE

VOLUME 18

15.0-22/- (Figure 15.0-2)
1 5. 1-1/1 5. 1-2
15.1-27/15.'1-28

VOLUNE 19

15.2-19/15.2-20
15.2-39/15.2-40
15.2-65/15.2-66
15.2-67/15.2-68
15.2-71/15.2-71a
17.1-1/17.1-2
17.1-2a/-

VOLUME 20

C.2-43/C.2-44
C.2-45/C.2-46
C.3-41/C.3-42
C.3-57/C;3-58
H . 1 . 2-3/H. 1 . 2-4

VOLUME 21

LIST OF NRC QUESTIONS

0 1 0 . 9-1/0 1 0. 1 0-1
010. 021-1/010. 22-1
010. 27-1/010. 28-1
010. 33-1/010. 34-1

INSERT
NEN PAGE

15. 0-22/- (Fi gure,1 5. 0-2)
1 5. 1-1/1 5. 1-2
15.1-27/15.'I-28

15.2-19/15.2-20
15.2-39/15.2-40
15.2-65/15.2-66
15.2-67/15.2-68
15.2-71/15.2-71a
17.1-1/17.1-2
17.1-2a/-

C.2-43/C.2-44
C.2-45/C.2-46
C.3-41/C.3-41a; -/C.3-42
C.3-57/C.3-58
H.1.2-3/H.1.2-4;
H.1.2-4a/-

QUESTION/SECTION CROSS REFERENCE

010. 9-1/010. 010-1
010. 021-1/010. 022-1
010. 27-1/010. 028-1
010. 33-1/010. 034-1
010. 035-1/010. 036-1
010. 037-1/010. 038-1
0 10. 039-1/0 1 0. 040-1;
010.040-2/-
0 10. 041-1/0 1 0. 041-2;
010. 041-3/010 ~ 041-4;
010. 041-5/010. 041-6;
010. 041-7/010. 041-8
-/010.042-1



(
WNP-2 AMENDMENT NO. 21

December 1981

DISCARD
OLD PAGE

Figure 022. 062-1
022.063-3/-

INSERT
NEW PAGE

010 '42-2/-
-/010.044-1
010. 045-1/010. 046-1
0 1 0. 0 47-1/0 1 0. 0 48-1
010. 049-1/010. 049-2;
010.049-3/010.049-4;
010.049-5/-
Figure 010. 049-1
Figure 010.049-2
-/010.050-1
010. 051-1/010. 052-1
010. 053-1/-
-/010.056-1;
010.056-2/-
010. 057-1/010. 058-1
010; 059-1/010. 060-1
010. 061-1/010. 062-1
010. 063-1/010. 064-1
010. 065-1/-

Figure 022. P62-1
022. 063-3/022. 064-1
022. 065-1/022. 066-1
022. 067-1/022. 068-1
022. 069-1/022. 070-1
022. 071-1/022. 072-1
022. 073-1/022. 074-1
022. 075-1/022. 076-1
022.077-1/022.078-1
022. 079-1/022. 080-1
022. 081-1/022. 082-1
022.083-1/022.084-1
022.085-1/022.086-1
022.087-1/022.088-1
022.089-1/022.090-1
022.091-1/022.092-1
022.093-1/022.093-2;
022.093-3/022.094-1;
022.094-2/-
022.095-1/022.096-1
022.097-1/022.098-1
022.099-1/022.099-2



WNP-2 AMENDMENT NO. 21
December 1981

DISCARD
OLD PAGE

031. 070-2/031. 070-3
031. 070-4/031. 070-5
031. 1 13-1/-

Remove 40 Series Questions
and place at beginning of
Volume 22

VOLUME 22

040. 055-1/040. 056-1

INSERT
NEW PAGE

-/022. 1 00-1;
022.100-2/-
022. 101-1/022.101-2
-/022. 102-1
022.103-1/022.104-1
022.105-1/022.106-1

031.070-2/031.070-3
031.070-4/031.070-5
031. 113-1/031. 114-1;
031. 114-2/-
031. 115-1/031. 116-1
031. 119-1/031.120-1
031. 1 21-1/031. 1 22-1
031. 1 23-1/031. 1 24-1;
031.124-2/-
031. 1 25-1/031. 1 26-1;
031. 1 26-2/-
031.127-1/-
031.129-1/031.130-1
031. 131-1/031 ~ 131-2
-/031.132-1
031. 133-1/031. 134-1

Insert 40 Series Questions from
Volume 21

040. 055-1/040. 056-1
040. 081-1/040. 081-2
-/040. 082-1;
040.082-2/040.082-3
040.085-1/040.086-1;
040.086-2/-
040.087-1/-
0 40. 0 89-1/-



WNP-2 AMENDMENT NO. 21
December 1981

DISCARD
OLD PAGE

110.033-1/110.034-1

211.005-1/211.006-1;
211.006-2/211.006-3;
211.006-4/211.006-5;
Figure 211.006-1
Figure 211.006-2
211.009-1/211.010-1
211.010-2/-
-/211.018-1
-/211.032-1
211.087-1/211.087-2

INSERT
NEW PAGE

110.033-1/110.034-1

211.005-1/211.006-1

211. 009-1/211. 010-1
211.010-2/-
-/211.018-1
-/211.032-1
211.087-1/211.087-2;
211.087-3/211.087-4;
211.087-5/-
Figure 211.087-1

Remove 211.101-1 through
211.210-1 and place at
beginning of Volume 23

VOLUME 23

Insert 211.101-1 thru 211.210-.1

211.113-1/-

211.115-1/-

-/211.124-1

211. 107-1/211. 108-1
211. 109-1/211. 110-1
211. 111-1/211. 112-1
211. 113-1/211. 113-2
-/211.114-1
211.115-1/211.116-1;
211.116-2/211.116-3
211.117-1/211.118-1
211.119-1/211.120-1;
211.120-2/-
211.121-1/211.122-1
211.123-1/211.124-1
211.125-1/211.126-1
-/211.128-1;
211.128-2/-
-/211.130-1



WNP-2 AMENDMENT NO. 21
December 1981

DISCARD
OLD PAGE

INSERT
NEW PAGE

211.137-1/-

211.149-1/-
211.151-1/-
211.163-1/-

211. 13 1-1/211. 132-1;
211.132-2/-
211.133-1/211.134-1
211.135-1/-
211.137-1/211.138-1
211.143-1/211.143-2
-/211.144-1;
211.144-2/-
211.149-1/211.150-1
211.151-1/211.152-1
211.163-1/211.164-1;
211.164-2/-



WNP-2 AMENDMENT NO. 21
December 1981

DISCARD
OLD PAGE

INSERT
NEW PAGE

211. 167-1/-

211. 179-1/-
211. 181-1/-
-/211. 186-1

211. 207-1/211. 207-2

VOLUME 23

21 1. 1 67-1/21 1

21 1 . 1 71-1/21 1

21 1. 1 71-3/21 1

211. 173-1/211
211. 179-1/211
211. 181-1/211
211. 185-1/211
211. 189-1/211
-/211. 196-1
-/211. 198-1;
211. 198-2/-
211. 199-1/211
211. 201-1/211
211.202-2/-
211. 203-1/211
-/211. 206-1;
211.206-2/211
211.206-4/211
211. 206-6/211
211.206-8/211
21 1. 206-1 0/21
21 1. 207-1/21 1

-/211.208-1
21 1. 21 1-1/21 1

211. 213-1/-
Figure 211.21

.168-1
~ 1 71-2 I
. 171-4
. 174-1
. 180-1
. 1 82-1
. 186-1
.189-2

.199-2

.202-1;

.204-1

.206-3;

.206-5;

.206-7;

.206-9;
1.206-11
.207-2

. 212-1

3-1

(Tab for 271 Series will be
supplied in Amendment No. 23)

271. 001-1/271. 001-2;
271. 001-3/271. 002-1;
271.002-2 through 271.002-269
271. 003-1/271. 003-2;
271. 003-3/-
-/271.006-1



WNP-2 AMENDMENT NO. 21
December 1 981

DISCARD
OLD PAGE

3 21. 003-1/321. 004-1

INSERT
NEW PAGE

Tab for 281 Series
281. 001-1/281. 001-2
-/281.002-1
281.003-1/281.004-1
281.005-1/281.006-1
281.007-1/281.008-1
281.009-1/281.009-2
-/281. 010-1
281. 011-1/281. 012~1
281. 013-1/281. 014-1

321. 003-1/321. 004-1

-/360.006-1
360.006-2/-
360.007-1/360.007-2;
360.007-3/360.008-1;
360.008-2/360.008-3;
360.008-4/-
360.009-1/360.009-2;
360.009-3/360.009-4;
360.009-5/360.009-6;
360.009-7/360.010-1;
360.010-2/360.010-3
360.011-1/360.011-2
-/360.012-1; "

360.012-2/-
360.013-1/360.013-2;
360.013-3/-

Tab for 361 Series
361. 001-1/361. 002-1;
361.002-2/-
361. 003-1/361. 004-1;
3 61 . 0 04-2/3 61 . 0 04-3;
361. 004-4/361. 004-5;
361.004-6/361.004-7;
361.004-8/361.004-9;
361. 004-1 0/3'61. 004-1 1;
3 61. 004-1 2/3'61. 004-13;
361. 004-14/361. 004-15;
361. 004-16/361. 004-17;



DISCARD
OLD PAGE

WNP-2

0
AMENDMENT NO. 21
December 1981

INSERT
NEW PAGE

e I

Remove 421 Series
through 441 Series Questions
and, place at beginning of
Volume 24 (provided)

VOLUME 24 (new)

361.004-18/361.004-19;
361.004-20/361.004-21;
361.004-22/361.004-23;
361.004-24/361.004-25;
361.004-26/361.004-27;
3 61. 004-28/-
361. 005-1/361. 005-2;
361. 005-3/361. 005-4;
361. 005-5/361. 005-6;
-/361.006-1
Figure 361.006-1
361.007-1/361.007-2
-/361. 008-1;
361.008-2/-
361.009-1/361.009-2;
361. 009-3/361. 010-1;
361. 010-2/361. 010-3
Figure 361.010-1
361. 011-1/361. 011-2
-/361. 012-1
361. 013-1/361. 013-2
-/361. 014-1

-/362. 010-1;
362.010-2/362.010-3;
362.010-4/362.010-5

, -/362.012-1;
362.012-2/-
362. 013-1/362. 014-1;
362.014-2/362.014-3
Figure 362.014-1

421. 007-1/421. 008-1
421. 041-1/421. 042-1

Insert 421 thru 441 Series Questions

421. 007-1/421. 008-1
421. 041-1/421. 041-2
-/421.042-1

432. 017-1/432. 017-2
-/432.018-1
432.019-1/432.020-1
432.021-1/432.022-1
432.023-1/432.024-1
432.025-1/-
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WNP-2 AMENDMENT NO. 21

December 1981

DISCARD
OLD PAGE

INSERT
NEW PAGE

WNP-2 Res onse to
Re ulator Issues
Resultin from TMI-2

B. 2-5/B. 2-6

B.2-55/B.2-56
B.2-57/B.2-58

B.2-67/B.2-68

B.2-5/B.2-5a;
B.2-5b/B.2-5c;
B.2-5d/B.2-5e
-/B.2-6
B.2-55/B.2-56
B.2-57/B.2-57a;
B.2-57b/B.2-57c
-/B.2-58
B.2-67/B.2-68

EP-ix -x
EP. 1-5/-
EP. 2-3/EP. 2-
EP.4-29/EP.4-30
EP.5-5/EP.5-6
EP.5-9/EP.5-10
EP. 5-11/EP. 5-12
EP. 6-9/EP. 6-1 0
EP. 10-5/EP. 1 0-6
EP. 11-5/EP. 1 1-6
EP. 12-17/-
EP. 13-3/EP. 13-4
EP. 16-1/EP. 16-2
EP. 16-3/EP. 1 6-4
EP. A-1/EP. A-2
EP. C-1/EP. C-2

EP-ix/EP-x
EP. 1-5/-
EP. 2-3/EP. 2-4
EP. 4-29/EP. 4-30
EP. 5-5/EP. 5-6
EP. 5-9/EP. 5-1 0
EP.5-11/EP.5-12

.6-9/EP.6-1'0
EP. -5/EP.10-6
EP. 11- = P. 11-6
EP. 12-17/-
EP. 1 3-3/EP. 1

EP. 1 6-1/EP. 1 6-2
EP.16-3/EP.16-4
EP.A-1/EP.A-2
EP.C-1/EP.C-2
Letter to be added at end of

FIRE PROTECTION EVALUATION

Add to end of F.3:
Exhibit A.1.1 (M519)
Exhibit A.1 ~ 2 (M521)
Exhibit A. 1. 3 (M524)
Exhibit A.1.5 (M548)



WNP-2 AMENDMENT NO. 21
December 1981

DISCARD
OLD PAGE

INSERT
NEW PAGE

Exhibit
Exhibit
Exhibit
Exhibit
Exhibit
Exhibit
Exhibit
Exhibit
Exhibit
Exhibit
Tab for

A.1.6 (M546)
A.1.7 — (M551)
A.1.8 (M529)
A.1.9 (M543)
A.1. 10 (M521)
A.1. 13 (M524)
A. 1. 14 (M548)
A.1.15 (M545)
A.1.16 (M551)
A. 1. 17 (M529)
Section F.4



AMENDMENT NO.
November 1981

LI 0 EFFECTIVE PAGES

Pages not stated below a e original issue:

HAPTER 1

TEXT PAGES

Chapter Index

1-Vl1
1-viii ynd 1-viiia
1 -3.X
1. 1-2
1.2-20 and 1.2-21
1. 2-39
1. 2-41 and 1, 2-42
1 ~ 3'7
1.3-28
1 '-30
1.4-1 ynd 1,4 1a
1.4-2 and 1.4-2a
1.4-3
1.4-4 and 1.4-5
1:5-3
1, 5-4
1. 5~5
1.5-7 through 1,5-11
1. 6-2
1. 6-8
1. 6-9
1. 6-11
1. 7-1 through 1. 7-1
1.7-20 through ].7 4
1. 8-1 and 1. 8-2
1. 8-3 and 1. 8-4
1. 8-5
1. 8-6 thxough 1. 8-8

FIGURES

1.2-1a an4 1.2.-1b
1 ~ 2 2
1. 2-3 through 1. 2-14
1. 2-15

AMENDMENT
t

" ~ J'ZOg 2<o
17
14
14
10
17

4
20
12

1

20
20
14
14
14
'l2
13
14
13
13
13

5

1

11
16
10
13
10
13

7
8
7

-16



WNP-2 AMENDMENT NO. 20
November 1981

FIGURES

1. 2-16
1.2-17a through 1.2-17o

TEXT PAGES

2-111
2-1v
2-x 1v
2-xv and 2-xva
2-xvi and 2-xvii
2-x 1x
2-xxi and 2-xxii
2-xxiv and 2-xxiva
2-xxv
2-xxv1
2. 1-1 and 2. 1-1 a
2.1-2 and 2.1-2a
2.1-4 through 2.1-10
2. 1-11 and 2. 1-11a
2.1-12 through 2.1-21
2 ~ 2 1

2. 2-2 and 2. 2-2a
2.2-3 through 2.2-12
2. 2-13 through 2. 2-15
2.3-18 and 2.3-19
2 ~ 3 2 1

2 ~ 3 23
2 ~ 3 3 3
2.3-36
2 ~ 3 3 7
2.3-46
2.3-47 through 2.3-48a
2.4-1
2.4-2
2.4-4 through 2.4-11
2.4-12
2.4-13 through 2.4-20
2.4-24 through 2.4-29
2.4-30 and 2.4-30a
2.4-31 through 2.4-34
2.4-35
2.4-36
2.4-39 through 2.4-42

CHAPTER 1 (Cont'd)

CHAPTER 2

AMENDMENT

11
16

12
5

20
12
12
13
20
13
13

1

12
12
20
20
20
12
12
12

7
5
5
5
5
5
5
2
7

13
5

13
5

13
1,3
1'3

13
4
4

13



WNPp2 QMEQDMENT NO. 20
Novqrqber 1981

TEXT PAGES

CHAPTER. 2 (gqnt'P}

AMENDMENT

2.4-44 through 2.4-53
2. 5-1 thro ug h 2. 5-21 Q

2.5-220 through 2.$ -395
2.5J-f through 2,5J-71
2. 5K-1 throug h 2. 5K-78
2,5K-AA79 through 2.5K-QA95
2. 5L-1 through 2 ~ 5L-33
2.5L-A34 through 2.5L~A45
2.5N-1 through 2.5N-49
2.5-0-1 through 2.5-0-.$ 9

FXGURES

2 ~ 1 3
2. 1-4
2.1-5 through 2. ) 18
2 ~ 2 3
2. 2-4 and 2,. 2-P
2.4-3
2.4-9
2.4-10
2.4-11 and 2.,4 12
2.4-13
2.4-20 thorough 2.)-P)
2.4-26
2.5-1 through 2.5-60
2. 5H-8b
2. 5H-10b
2. 5H-12b
2. 5H-1 4b
2. 5H-16b through 2. 5H-161
2. 5J-.O throug h 2. 5 J-44
2.5K-1 through 2.5K-59
2.5K-A1 through ?.5K-A9
2.5L-1 through 2,5L-26
2.SL-A1 through P,.5L-510
2.5N-1 through 2.5N-11
2. 5-0-1 throug h 2. 5-0-g4

13
20
2Q
20
20
20
20
20
20
2,0

12
7'0

12
7

5
13

5
13
13
10
20

3
3
3
3

20
20
20
20
20
20
20

TEXT PAGES

3-1 1
3-Vlli

GHAPVER 3

12
8



WNP-2 AMENDMENT NO. 20
November 1981

TEXT PAGES

CHAPTER 3 (Cont'd)

AMENDMENT

3-1x
3-x and 3-xa
3-x11
3-xiia
3-xv, 3-xva and 3-xvb
3-Xvlll
3-x1x
3-xx and 3-xxi
3-xx11
3-xx11a
3-xx1v
3-xxvi and 3-xxvia
3-xx1x
3-xxx and 3-xxxa
3-xxxv1 1 1
3-xLi
3-xLviii
3-L and 3-La
3-Lviii
3-Lxi and 3-Lxii
3-Lxiii
3-Lxiiia
3-Lxiv and 3-Lxiva
3-Lxv and 3-Lxva
3-Lxvi
3-Lxxiii through 3-Lxxiiic
3-Lxxv
3-Lxxix
3-Lxxixa
3 ~ 1 2 1

3. 1-25
3. 1-48
3. 1-49
3. 1-69
3. 1-74
3. 1-82
3 ~ 2 1 3
3. 2-16
3 ~ 2 1 7
3. 2-18
3. 2-19
3.2-20
3.2-21
3 ~ 2 2 2
3 ~ 2 2 3

5
14

9
9
9

14
9
8
8
1

12
8
8
9
4
9
9
9

12
12
14

4
9
9
2
9
8
8

13
12
12
12
12
13
12
12
16
16
16
20
16
16
16
16
16



gNP-" 2 A'QEPDNEN'g NO. 30
Noyqplbqq 198]

TEXT PAGES

3. 2-25
3 ~ 2 2 7
3.2-30
3 ~ 2 3 1

3 ~ 2 3 2
3 ~ 2 3 3
3.2-34
3 '-4 through 3.3-4b
3.3-5
3 ~ 3 7
3.4-1
3.4-2 through $ ,4-2b
3.4-4
3.4-5 and

3.4~5'.4-7

3.5-5
3.5-10
3.5-11
3.5-11a
3.5-12
3.5-13
3. 5-14
3.5-16
3.S-19
3.5-22
3.5-22a and 3.S-22b
3.5-23
3.5-24
3.5-26
3.5-27
3.5-28 and 3.5-29
3.5-30
3.5-32
3.5-33
3.5-34
3. 6-6 through 3,6-,6m
3. 6-8
3.6-9
3.6-15
3.6-22 through 3.6-.22g
3.6-25

CHAPTER 3 (pont'd)

AMENDMENT

5
16

7
20
16
?0
16

8
2
5

13

1

5

8
8

lg
9

12
9

]4
14

4
8

14
13

9
16

5

9
2
1

9



WNP-„2 AMENDMENT NO. 20
November 1981

TEXT PAGES

3.6-27
3.6-28
3.6-29
3.6-30
3.6-31
3.6-33
3.6-42
3.6-48
3.6-57
3.6-59
3.6-60
3.6-64
3.6-65
3.6-69
3.6-72
3.6-73
3.6-74
3.6-75
3.6-75
3.6-76
3.6-88
3.7-4
3.7-5
3 ~ 7 1 2
3 ~ 7 1 3
3.7-14
3.7-15

and 3.6-28a

and „3.6-30a

and 3.6-33a

and 3.7-57a
and 3.6-59a
through 3.6-63
and. 3.6-64a
through 3.6-67
through 3. 6-71
and 3.6-72a

and 3. 7-13a

3.7-15a
3.7-16
3 ~ 7 1 7
3. 7-18
3.7-20
307-23
3.7-26
3 ~ 7 2 7
3.7-28
3.7-29
3.7-30
3 ~ 7 3 1

3 ~ 7 3 2
3 ~ 7 3 3

and 3. 7-31a

through 3. 6-100

CHAPTER, 3 (Cont'd)

AMENDMENT

9
9
9
9
9
9
9
9
9

14
9
9
9
9
9
9
1

12
9
9
9

12
8
8
8
8
'8

9
8
8
7
1

1

7
8
8
8
8
8
8
8



WNP-2 AMQNPQENT NQ. 2g
November 1981

TEXT PAGES

3.7-34
3.7-36 and 3.7-36a
3.7-38 through 3.7-38e
3.7-382
3.7-39
3 '-44
3.7-45
3.8-3
3.8-3a and 3.8-3b
3.8-6 through 3.8-6c
3.8-9
3.8-13
3. 8-13a
3.8-14
3.8-17
3.8-21
3.8-26
3. 8-27
3.8-42 and 3.8-42a
3.8-43
3.8-44 through 3.8~44b
3.8-45
3.8-46 and 3.8 46a
3.8-48
3.8-54
3.8-60 and 3.8-61
3.8-62,
3.8-65
3.8-65a and 3.8-65b
3.8-66
3.8-71
3.8-72
3.8-74
3.8-76
3.8-85
3.8-86
3.8-87
3.8-88
3.8-88a
3.8-89 and 3.8-89a
3.8-90 and 3,8-90a

CHAPTER 3 (Coptld)

AMENDMENT

8
8

.8
1

8
8
8

12
1

8
8
3
3
3
8

17
14
14

8
3
3
'2

8
2

13
1

13
12

1

10
13
13

" '2
1P
13

8
8

13

8



WNP.—.2,,. AMENDMENT NO. 20
November 1981

TEXT PAGES ...,

3.8-91 and 3.8-91a
3.8-92
3.8-93
3.8-94 through 3.8-96
3.8-99
3.8-100
3.8-103 and 3.8-103a
3.8-104
3.8-111
3.8-112 through 3.8-115
3.8-119a
3. 8-119b
3. 8-126
3. 8-127
3.8-129 and 3.8-129a
3.8-130 and 3.8-130a
3. 8-135
3.8.-137 and 3.8-137a
3.8-137b
3.8-141
3.8-144 and 3.8-144a
3.8-146 and 3.8-146a
3.8-147
3.8-161
3.8-175
3.8-176
3.8-190
3.8-191
3.8-194
3.8-199
3.8-201
3.8-202
3.8-203
3.8-204
3.8-205
3.9-4
3.9-12
3.9-17
3.9-22
3.9-23
3. 9-26 through 3. 9-29

,. CHAPTER- 3 (Cont '
)

AMENDMENT

8
5
2
5

12
1

9
9
5
4
7
5
9
9
9
9
9

12
1

10
8

12
9

12
14
14

2
12
13

8
9
9
9
9
8
9

14
9
9
9
9



WNP-2 AMENDMENT NO. 20
November 1)81

TEXT PAGES

CHAPTER 3 (Cont'd)

AMENDMENT

3.9-36
3.9-38
3.9-48
3.9-49
3.9-51
3.9-54
3.9-59
3.9-66
3.9-67
3.9-69,
3.9-70
3.9-71
3.9-92
3.9-93
3.9-155
3.9-161
3.9-163
3.9-174
3.9-177
3.9-179
3.9-180
3.9-181
3.9-182
3.9-184
3.9-186
3.9-187
3. 10-2
3. 10-3
3. 11-4
3. 12-21
3 ~ 1 2 3 1

3.12-34
3.12-36
3. 12-43
3. 12-47

through 3.9-53
and 3.9-54a

and 3.9-162
and 3.9-163a

through 3.12-21b

and 3.12-35

through 3.12-45

FIGURES

3 ~ 2 1

3 ~ 2 2
3 ~ 2 3

3.9-69a and 3.9-69b

9
9
9
9
9
9
8
9
9
9
9

16
16

9
4
4
4

16
16
16
16
16'6

16
16

9
13
11

9
1

1

9
1

1

16
'11

16



WNP-2, AMENDMENT NQ. 20
November 19/1

FIGURES

... -.CHAPTER 3 (Cont '
)

AMENDMENT

3.2-4
3.2-6 through 3.2-8
3.2-11
3.2-16
3 0 2-1.7
3.2-20
3.2-25
3.5-9
3.5-41
3.5-50
3.S-51 and 3.5-52
3.6-6c and 3.6-6h
3.6-9a
3.6-11
3-6-12b
3.6-13b
3.6-14a
3.6-15b
3.6-16b
3.6-17b
3.6-18a
3.6-19a
3.6-20b
3.6-21b
3.6-22b
3.6-23a
3.6-24b
3.6-25b
3.6-26b
3.6-27b
3.6-28b
3.6-29b
3.6-30b
3.6-31a
3.6-32b
3.6-33a
3.6-34b
3.6-35
3.6-36a

and 3.6-12c
and 3.6-13c
through 3.6-14c
and 3.6-15c
through 3. 6-16e
through 3.6-17e
through 3.6-18g
through 3.6-19c

and 3.6-23b

and 3.6-29c
throug h 3. 6-30d
through 3. 6-31c

through 3.6-33e
and 3.6-34c

through 3.6-36c
3.6-38 and 3.6-39
3.6-40a and 3.6-40b

11
11
11
11
11

7
16

3
~4

~ 7

2
2
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
5
2
2
2



NNP-2 AMENDMENT NO. 20
November 1981

FIGURES

3.6-116 through 3.6-146
3.7-27 and 3.7-28
3.8-2
3.8-6 through 3.8-8
3.8-10
3. 8-13 through 3. 8-15
3. 8-18
3.8-33
3.8-42
3.8-48
3.8-50 through 3.8-53
3.8-54 and 3.8-55
3.8-56
3.8-57 and 3.8-58
3.8-59
3.8-60
3.8-61
3.8-62a and 3.8-62b
3.8-63
3. 10c-1

TEXT PAGES

4-iv
4-iva
4-v
4-va
4-xii and 4-xiii
4. 1-1
4. 1-4
4. 1-9
4. 2-1
4. 2-2
4. 4-1 through 4. 4-5
4. 4-6
4.4-7 through 4.4-13
4. 4-14
4.4-15
4.4-16 and 4.4-17

CHAPTER 3 (Cont'd)

CHAPTER 4

AMENDMgNT.

9
8
2
2
2
1

2
2
5
8
1

2
'

3
5
5
5

13
13

2

12
1

1.
12

1

12
13

1

3

1''2

1

12
1

10



WNP-2 AMENDMENT NO. 20
November 1981

TEXT PAGES

CHAPTER 4 (Cont'd)

AMENDMENT

4. 4-18
4.4-19
4.4-20
4.4-22
4.4-23
4.4-26
4.4-27
4.4-32
4.4-33
4.4-34
4.5-2
4.6-2
4.6-3
4.6-15
4.6'-21
4.6-25

FIGURES

and 4. 4-21

through 4.4-25

through 4.4-31

through 4. 4-45

and 4.6-26

~ 1

12
1

7..

1

12
1

13
7
1

2
12
13
20
12
12

4.4-1 through 4.4-4
4.4-5
4.4-6
4.6-5a and 4;6-5b
4.6-6a through 4.6-6e

TEXT PAGES

5-v
5-vi
5-vii and 5-viii
5-x
5-xiii
5-xv and 5-xva
5-xv11
5-xviii
5-xix
5.2-7
5.2-8
5.2-11
5.2-12
5.2-13
5.2-26

CHAPTER 5

'1

4
1

16
16

7
12

5
12
12
12
12
12
12
11
11

8
4

14
14



WNP-2 AMENDMENT NO. 20
November 1981

TEXT PAGES

and 5.2-29a
through 5.2-35

5.2-29
5.2-30
5.2-36
5.2-37
5.2-39
5.2-40
5.2-41
5.2-45
5.2-47
5.2-48
5.2-49
5.2-52
5.2-59
5.2-60
5.3-3
5.3-17
5.3-23
5.4-2
5.4-3
5.4-5
5.4-12
5.4-14
5.4-22
5.4-23
5.4-24
5.4-25
5.4-27
5.4-28
5.4-37,
5.4-38
5.4-39
5.4-40
5.4-41
5.4-43
5.4-47
5.4-48
5.4-49
5.4-50
5.4-54
5.4-57
5.4-59
5.4-60

and 5. 2-42
and 5.2-46

and 5.2-52a

and 5.4-22a

and 5.4-48a
and 5.4-49a
and 5.4-50a

through 5. 4-59

throug h 5. 2-76
through 5. 3-13

and 5. 3-18
throug h 5. 3-25

CHAPTER' (Cont'd)

AMENDMENT

7
7
8

13
13

8
13
13

7
10
20

5
14

7
5

13
5

13
8
4

12
13

8
20

8
20

8
8

20
8

17
.13
11

8
13
13

'13
12
12

4
14
20



WNP-. 2 AMENDMENT NO. 20
November 1981

FIGURES

5. 1-1
5. 1-2
5.1-3a through 5.1-3c
5. 2-4
5. 2-5
5. 2-6
5.3-4
5.3-5
5.4-2a through 5.4-2c
5.4-3a
5.4-4a and 5.4-4b
5.4-5
5.4-9a and 5.4-9b
5.4-10
5.4-13a and 5.4-13b
5.4-14a through 5.4-14c
5. 4-15a, b, c
5. 4-,16
5.4-17a and 5.4-17b
5.4-17c
5.4-18
5.4-19a and 5.4-.19b

TEXT.PAGES

6-iii
6-v and 6-va
6-vi
6-via
6-vi i and 6-viia
6-xi and 6-xii6-xiii
6-x1v
6-xv
6-xvi
6-xvii and 6-xviia
6-xviii
6-xix
6-xx
6-xxa
6-xxb
6-xxvii

CHAPTER 5 (Cont'd)

CHAPTER 6

AMENDMENT

3
3

16
11
11
20

5
5

16
4
8
4

16
16
16

.1 6
5

16
16
13
16

8

3
11

5
10
17

9
14
14
14
12
11
17
11
12
12
11
12



WNP-2 AMENDMENT NO. 20
November 1981

TEXT PAGES

and 6. 1-5a
and 6.1-11

6. 1-5
6. 1-10
6. 2-2
6.2-3
6.2-6
6.2-7
6.2-18
6.2-27
6.2-30
6.2-31
6.2-33
6.2-33a
6.2-33b
6.2-33c
6.2-35
6.2-36
6.2-38
6.2-45
6.2-47
6.2-48
6.2-49
6.2-50
6.2-51
6.2-52
6.2-54
6.2-55
6.2-56
6.2-58
6.2-59
6.2-61
6.2-62
6.2-68
6.2-69
6.2-71
6.2-72
6.2-73
6.2-73a
6.2-74
6.2-75
6.2-76
6.2-77

and 6.2-30a
and 6.2-32

and 6.2-61a
through 6.2-67

and 6.2-72a

and 6.2-74a

and 6.2-78

through 6.2-50e
and 6.2-51a

CHAPTER '6 (Cont'd)

AMENDMENT

2
2

12
13

3
20
12

3
3

16
5

13
8

13
12

1

12
3
4

11
4

11
.'11

13
13

5
10
12

5
10

5
12

5
11
11
13
11
11

8
5
2



WNP-2, AMENDMENT NO. 20
Nqvember 1981

TEXT PAGES

CHAPTER 6 (Cont'd)

AMENDMENT

6.2-79
6.2-80
6.2-85
6.2-88
6.2-88a
6.2-90
6.2-92
6.2-94
6.2-96
6.2-107
6.2-1'08
6.2-109
6.2-119
6.2-121
6.2-122
6.2 124
6.2-125
6.2-126
6.2-127
6.2-128
6.2-129
6.2-130
6.2-133
6.2-135
6.2-136
6.2-138
6.2-139
6, 2-140
6. 2-143
6. 2-147
6, 2-153
6.2-161
6.3-10
6.3-11
6.3-13
6.3-16
6.3-19
6.3-21
6,3-21a
6.3-22
6.3-27

through 6. 2-116
and 6. 2-120

and 6.2-.123

and 6.2;125a

through 6.2-132
and 6.2-134
and 6.2-135a
and 6.2-137

through 6.2-142
through 6. 2-146
through 6. 2-152
through 6.2-160
through 6.2-170

nd 6.3-27a

5
13

4
12
11
12

8
8

17
11
12
16
12

5
12
17
12
12

3
5

12
5

12
12

3
5

12
3

12
3
8

11
14

4
13

4
20
11

5
13

8



WNP-2 AMENDMENT NO. 20
November 1981

CHAPTER 6 (Cont'd)

TEXT PAGES

6.3-28
6.3-34
6.3-35
6.3-36
6.3-37
6.3-38
6.3-39
6.3-43
6.3-45
6.3-49
6.4-1
6.4-2
6.4-3 and 6.4-4
6.4-5
6.4-6
6.4-6a
6.4-7
6.4-7a
6.4-7b
6.4-8
6.4-9 through 6.4-9b
6.4-9c and 6.4-9d
6.4-9e and 6.4-9f
6.4-10
6.4-10a
6.4-11
6.4-12
6.5-1 and 6.5-1a
6.5-3
6.5-6 through 6.5-8
6.5-9 and 6.5-9a
6.5-12
6.5-13
6.5-18 and 6.5-19
6.5-20
6.5-21 and 6.5-22
6.5-25
6.6-1 through 6.6-15
6.7-2
6.7-3
6.7-4

AMENDMENT
'1

13
20
13
11

9
11
11
11
11

9
9
5

17
17
17

9
'13

9
17

9
11

9
13

9
17

9
11
11

5
13

3
13

5
2
5
5
7
5

14
14



WNP-2„ AMENDMENT NO. 20
November 1981

TEXT PAGES

6.7-5
6.7-11
6.7-14 through 6.7-20

FIGURES

6.2-17a through 6.2-17c
6. 2-21
6.2-23
6.2-26
6.2-30
6. 2-31a through 6. 2-31 j
6. 2-31k
6.2-311 and 6.2-31m
6.2-31n
6.2-31o through 6.2-31t
6. 2-3 1u
6.2-32 through 6.2-35
6.2-36 through 6.2-41
6.3-1
6.3-2a and 6.3-2b
6.3-4
6.3-5
6.3-6
6.4-1
6.4-2

CHAPTER 6 (Cont'd)

AMENDMENT

8
5

14

3
5
5
5
5
3

17
3

13
3

13
3
8

16
16
14
16
16

9
7

TEXT PAGES

7-i throug h 7-xv
7.1-1 through 7.1-3
7. 1-4 and 7. 1-5
7.1-6 through 7.1-12
7 ~ 1 1 3
7.1-14 through 7.1-17
7.2-1 through 7.2-14
7. 2-15
7.2-16

CHAPTER 7

10
10
12
10
12
10
10
12
10



WNP-2'MENDMENT NO. 20
November 1981

TEXT PAGES

7 ~ 2 1 7
7.2-18 through 7.2-21
7.2-22 and 7.2-23
7.2-24 through 7.2-32
7.3-1 through 7.3-4
7.3-5
7.3-6 through 7.3-12
7 ~ 3 1 3
7.3-14 through 7.3-18
7.3-19 and 7.3-20
7.3-21 through 7.3-24
7.3-25 and 7.3-25a
7.3-26 through 7.3-28
7.3-29
7.3-30
7.3-31 through 7.3-76
7 ~ 3 7 7
7.3-78
7.3-79
7.4-1
7.4-2
7.4-3 through 7.4-5
7.4-6 and 7.4-6a
7.4-7
7.4-8
7.4-9 and 7.4-9a
7.4-10
7.4-11 and 7.4-11a
7.4-12
7.4-13
7.4-14 and 7.4-14a
7.4-15 and 7.4-16
7.4-17 and 7.4-18
7.4-19 and 7.4-20
7.4-21 through 7.4-23
7.5-1
7.5-2
7.5-3
7.5-4
7.5-5 through 7.5-10
7.6-1 through 7.6-10
7.6-11

t

CHAPTER 7'(Cont'd)

AMENDMENT
'2

,,10
12
10
10
20
20
12
10
12
10
12
10
12
13
10
14
10
10
10
12
10
13
10
12
12
10
12
10
12
12
12
10
12'0

10
10
17
17.

10
10
12



WNP-2 'MENDMENTNO. 20
November 1981

TEXT PAGES

7.6-12 through 7.6-17
7.6-18 and 7.6-19
7.6-20
7.6-21
7.6-22 and 7.6-23
7.6-24
7.6-25
7.6-26 through 7.6-48
7.7-1 through 7.7-16
7 ~ 7 1 7
7.7-18 through 7.7-28
7.7-29
7.7-30 through 7.7-52

FIGURES

7.2-1a through 7.2-1d
7.?-2 through 7.2-7
7.2-8a through 7.2-8c
7.2-9
7.2-10a and 7.2-10b
7 % 3 1

7.3-2 and 7.3-3
7.3-4a through 7.3-4c
7.3-5 and 7.3-6
7 ~ 3 7
7.3-8a through 7.3-8c
7.3-9a through 7.3-9c
7.3-10a through 7.3-10f
7 ~ 3 1 1

7.3-12a and 7.3-12b
7.3-13a and 7.3-13b
7.3-14a through 7.3-14e
7.3-15a through 7-3-15g
7.3-16a through 7.3-16c
7.3-17a through 7.3-17s
7. 3-18a throug h 7. 3-18k
7.3-19a through 7.3-19j
7. 3-20a through 7. 3-20j
7.3-21a through 7.3-21d
7.4-1a and 7.4-1b
7.4-2a through 7.4-2e
7.4-3
7.4-4
7.6-1a and 7.6-1b

CHAPTER '7 (Cont'd)

AMENDMENT

10
12
10
12
10
12
13
10
10
12
10
12
10

16
10
16
10
10
'l6
10
16
10
16
16
16
16
16
16
16
16
10
16
10
10
10
10
10
16
16
16
16
16



RNP-'2 AMENDMENT NO. 20
November 1981

FIGURES

7.6-2 and 7.6-3
7.6-4a and 7.6-4b
7. 6'-5
7.6-6a through 7.6-6g
7.6-7 through 7.6-11
7 ~ 7 1

7.7-2a and 7.7-2b
7.7-3a through 7.7-3i
7.7-4a and 7.7-4b
7.7-5a and 7.7-5b
7.7-6 through 7.7-15

TEXT PAGES

8-v and 8-va
8-viii
8-ix
8-xii8-xiii
8.2-11
8.3-4 and 8.3-4a
8.3-8
8.3-13 and 8.3-13a
8.3-14
8.3-17
8.3-23
8.3-27
8.3-29 and 8.3-29a
8.3-30
8.3-34
8.3-35
8.3-37
8.3-41
8.3-47
8.3-49
8.3-51
8.3-52 and 8.3-52a
8.3-53
8.3-55

CHAPTER "7 (Cont'd)

CHAPTER 8

AMENDMENT

10
16
10
16
10
10
16
16
10
10
10

20
12
12
12

2
3

20
8

20
2

13
2

13
9
9

12
17
12
13
13

, 9
1

20
1

14



WNP-2
li

AMENDMENT NO. 20
November 1981

TEXT PAGES

8.3-65 and 8.3-65a
8.3-66
8.3-70
8.3-72
8.3-78
8.3-79 and 8.3-80
8.3-96
8.3-99
8.3-100
8.3-101
8.3-102
8.3-103,
8.3-106
8.3-107

FIGURES

8. 1-9a
8. 1-9b
8.9-9c
8. 1-9d
8. 1-10
8. 3-1a through 8. 3-1 f
8.3-2
8.3-15
8.3-19
8.3-24a through 8.3-24c
8.3-29

TEXT PAGES

9-i
9-v
9-viii and 9-viiia9-xiii
9-xiv and 9-xiva
9-xvi apd 9-xvii
9-xviii and 9-xviiia
9-xix

CHAPTER. 8 (Cont'd)

CHAPTER 9

8
8

.2
2
1

1

2
1

14
14
14

1

14
1

11
16
11

7
16
16
16

2
16
16

1

5
12

8
11
12

7
12

7

NT



QNP-2'MENDMENT NO. 20
November 1981

CHAPTER,9 (Cont'd)

TEXT PAGES

9-xx
9-xxi
9-xxia
9-xxii
9-xxii'.

1-3
9. 1-7

and 9.1-4
through 9,1-9a

9. 1-12
9. 1-14
9. 1-16
9. 1-22
9. 1-24
9. 1-27
9. 1-29
9. 1-39
9. 1-42
9.1-54
9.1-62
9.1-63
9. 1-65
9.2-3
9.2-5
9.2-6
9.2-7
9.2-9
9.2-12
9.2-13
9. 2-1 5
9. 2-16
9. 2-18
9.2-19
9.2-23
9.2-26
9.2-27
9.2-30
9.2-31
9.2-36
9.2-40
9.2-44
9.2-46
9.2-49

through 9.1-56

and

9.1-63'nd

9.2~13a

and 9.2-17

through.9.2-22

and 9.2-27a

throug h 9. 2-39
through P.2-42

through 9. 2-48
and 9.2-SO

AMENDMENT

12
12

8
12
11
13

5
12

1

5
13

5
5
1

1

13
1

13
13

5
16
16
16

2
13
13
13
13

5
7
5

14
8
8

13
13

5
11

3
5

11



WNP-2 AMENDMENT NO. 20
November 1981

TEXT PAGES

9. 3-.2
9.3-4
9.3-4a
9.3-5
9.3-20
9.3-23
9.3-33
9.4-4 and 9.4-4a
9.4-5 and 9.4-5a
9.4-6
9.4-7 and 9.4-7a
9.4-8 and 9.4-8a
9.4-9
9.4-10
9. 4-1.1
9.4-12 and 9.4-12a
9.4-17
9.4-21
9.4-30
9.4-59 through

9.4-61'.4-75athrough 9.4-75c
9.4-79
9.4-85
9.4-86
9.4-91 and 9.4-92
9.4-99
9.4-102 and 9.4-103
9.5-3
9.5-9 and 9.5-9a
9.5-10
9.5-19
9.5-27
9.5-31 and 9.5-31a
9.5-33 through 9.5-40
9.5-41
9.5-42
9.5-43 through 9.5-52
9.5-53
9.5-54 through 9.5-60
9.5-61
9.5-62 through 9.5-70

CHAPTER 9 (Cont'd)

AMENDMENT

11
11

8
11

5
5

13
9
9
9
9
9
9
9

20
9
2
2
4

11
2
2
9
2
2
2
2

13
9

13
9

13
5

11
8
8
7

13
7
8 '



QMPgPMENT NO. 20
November 1981

TEXT PAGES

9.5-71 and 9.5-71a
9.5-72 through 9.5-77

FIGURES

9. 1-4
9. 1-17
9. 2-1 and 9. 2-2
9.2-3 through 9.2-5
9.2-6
9.2-7a through P.2-7d
9.2-8
9.2-9 and 9.2-10
9.3-1 and 9.3-2
9.3-5
9.3-6
9.3-7
9.3-8 through 9.3-.10
9.3-11
9.3-12
9.3-13
9.3-14
9.4-1 through 9,4-,3
9 '-4
9.4-5
9.4-6
9.4-7
9.4-8
9.4-9 through 9.4-12
9.5-1
9.5-3
9.5-4

TEXT PAGES

10-i
10-iii
1 0-vi
10. 1-1

QHAPTFR. 9 (Cont'd)

CHAPT R 10

AMENDMENT

11
5

16
11
16

5
5

11
11
16
16
11
11
16

7
16

4
11'

11
7

11
16
11
16
11
16

12
5

13
12



WNP-2 'MENDMENTNO. 20
November 1981

TEXT PAGES

10.2-2
10.2-4
10.2-5
10.2-6
10.2-6a
10.2-7
1.0.2-,7a
10.2-8 and 10.2-8a
10.2-9
10.2-10
10.2-11
10.3-2
10.3-6
10.4-2
10.4-3
10.4-3a
10.4-4
10.4-4a
10.4-5
10,4-6
10.4-12
10.4-14
10.4-17 through 10.4-17c
10.4-24
10.4-25
10.4-28
10.2-10
10.3-1
10.3-7
10.3»8
10.4-1
10.4-2
10.4-3 through 10.4-7
10.4-1
10.4-3

,CHAPTER 10 (Cont'd)

AMENDMENT

7
13

13
7

13
7

13
13

9
13
14

7
13

7
7

13
2
5
7

13
5

13
8

7
11
11
14
11

7
11
16
16



1/i1NP-2 AMQNPMENT NO. 20
November 1981

TEXT PAGES

11-vi
1 1-viii
11-xi
11-xii aqd 11-.xiia
11. 2-1
11. 3-2
11. 3-6
1 1. 3-14
11. 3-19
1 1 ~ 3 3 3
11,4-2
11. 4-.3
11. 4-4 and ] 1. 4-4a
11. 4-5 through 11 ~ g-7
11. 4-9
11. 4-10 and 11. 4-10a
11. 4-11 t,hroug h. 11, 4-.13
11.4-14 and 11.4-)4a
11.4-15
1 1. 4-.1 6 and 1 1, 4~1 6y
11,4-17
11. 5-g
11. 5-16
11. 5-18 and 11. 5-18a
11. 5-24
11.5-25
11.5-26

FIGURES

11.2-2 and 11.2 3
11.2-4a
11.2-4b
11. 2-4c
1103-1
11. 4-1
11. 5-10

CHAPTER'1

AMENDMENT

20
12
20
20

5
5

13
13

7
7

20
20
20
20
20
20
20
20
20
20
20

2
5
4
3
3
2

11

16
11
16
16
16

4



QNP-.,? AMENDMENT NO. 20
November 1981

TEXT PAGES

-via
1 2-ix
2. 1-1a

2. 1-9a

12.1-13

12.3-11a

12.3»13'2.

3-21a

2. 4-2
2.4-4
2.4-5a

12-ii
12-xv
12-vi and 12
1 2-vii
12-viii and
12.1-1 and 1

12. 1-2
12.1-3
12. 1-5
12.1-9 and 1

1 2, 1-10
12.1-12 and
12. 2-5
12. 2 11
12. 2-16a
12. 2-29
12. 2-35
12,3-5
12.3-10
12.3-11 hand
12,3-13 and
12.3-15
1203-17
12.3-20
12.3-21 and
12.3-22
12.3-22@
12.3-22b
1 2 ~ 3 2 3
12.3-24
12.3-25
12.3-26
12.3-30
1203-31
12.4-1 and 1

12.4-3 and 1

12.4-5 and 1

12.4-6
12.4-7

CHAPTER. 12

AMENDMENT

5
5

12
5.

12
20
11
11
20
20
11
11

- 'l2
4
5

,5
4
4

20
20
11

20
14
14
14
11
11
11

1

12
4

14
5

12
5
5

12



WNP-2 AMENDMENT NO. 20
November 1981

TEXT PAGES

12.4-8 through 12.4-25
12. 5-1
12. 5-2
1 2. 5-5
12.5-6
12.5-7
12.5-8
12.5-9
12.5-10
12.5-12 and 12.5-12a
12.5-14 and 12.5-15
12.5-16
12.5-17 and 12.5-.18
12.5-20
12.5-22 and 12.5-23

RIGURES

12.3-1 through 12.3-6
12.3-7 through 12.3-10
12.3-12 through 12.3-19
12.3-26 through 12.3-39

CHAPTER .12 (Cont'd)

AMENDMENT

5
13

4
11
13
13
11
13
11
11

4
11

4
4
4

20
12
12
16

TEXT PAGES

13-.iii
13-iv and 13-iva
13.2-1 and 13.2-2
13.2-4 through 13.2-11a
13.2-13 and 13.2-14
1 3 ~ 3 1

CHAPTER 13

7
7
7
7
7

16

TEXT PAGES

14-i
14-ii
14-iii and 14-. iv
14-v

CHAPTER 14

20
12

7
12



WNP-2 AMENDMENT NO. 20
November 1981

TEXT PAGES

14-vi
14-vii
14-viii
14-ix
14-xi
14-xiii
14-xiv
14-xv
14-xvi and 14-xvj.i
14-xix and 14-xx
14.2-5 through 14.2-7
14.2-8 and 14.2-8a
14.2-9
14.2-10 through 14,2-12
14.2-13 through 14.2-15
14.2-16
14.2-17
14.2-18 through 14.2-.20
14.2-22 and 14.2-23
14.2-25 through 14.2-27
14.2-28 through 14.2-30
1 4. 2-31
14.2-32
14.2-33
14.2-34 and 14.2-35
14.2-37
14.2-38
14.2-39
14.2-40
14.2-41
14.2-42
14.2-43 and 14.g-430
14.2-43b
14.2-44 through 14.2-53
14.2-54
14.2-54a
14.2-55
14.2-56
14.2-57
14.2-58 through 14.2-61
14.2-62
14.2-63
14.2-64 and 14.2-64a

CHAPTER 14 (Cont'd)

AMENDMENT

7
12

7
20

12
12
13

7
7
7

'20
7

12
7.

20
20

7
12

7''2
,20

7
20

7
7
7

20
20

7
12
12

7
12
12
20
20
12
13
12
13
13
12



WNP-2 AMENDMENT NO. 20
November 1981

TEXT PAGES

CHAPTER 14'Cont'd)

AMENDMENT

14.2-65 and 14.2-65a
14.2-66
14.2-67
14.2-68
14.2-69
14.2-70
14.2-70a
14. 2-71
14. 2-72
14. 2-73
14. 2-74
1 4. 2-75
14.2-76 through 14.2-78
14.2-80
14.2-81
14.2-82
14.2-83
14.2-84
14.2-85 and 14.2-85a
14.2-86
14.2-87
14.2-88
14.2-89
14.2-90
14.2-91 through 14.2-93
14.2-94
14.2-95
14.2-96
14.2-98
14.2-99
14.2-101 through 14.2-104
14.2-105
14.2-107
14.2-109 and 14.2-109a
1 4. 2-110
14. 2-112
14. 2-112a
14. 2-113
14. 2-114
14. 2. 115
14.2-116

12
12
12
20
12
12
20

7
12
12
20
20
12
12
12
20
12
12
20
12
12
20
20
12
20
12
20

7
12
20
20
12
12
20

7
12

7
7

20
13
12



WNP-,2 AMENDMENT NO. 20
November 1981

TEXT PAGES

CHAPTER 14 (Cont'd)

AMENDMENT.

14.2-1
14.2-1
14.2-1
14.2-1
14.2-1
14.2-1
14.2-1
1 4. 2-1
1 4. 2-1
14.2-1
14.2-1
14.2-1
14. 2-1
14.2-1
14.2-1
14.2-1
14.2-1
14.2-1
14.2-1
14.2-1
14. 2-.1
14. 2-1
14.2-1
14.2-1
14.2-1
14.2-1
14.2-1
14.2-1
14.2-1
14.2-1
14.2-1
14,2-1
14.2-1
14.2-1
14.2-1

16a
17
18
19
20
21
22
23
24

and 14.2-1 19a

and 14.2-124a
25
26
28
29
30
32
32a
33
34
35
36
38

and 14.2-134a

and 14.2-137

38a
39
40
41
42
43
46
47
48
49
51
55
59
60

and 14.2-142a
through 14.2-145

through 14. 2-154
through 14.2-158
and 14.2-159a

20
7

12
20
12

7
12
13
20
13
12
20

7
12
20
13

7
20
12
13
20
13
20
13

7
12
12

7
12
20
20

7
20
20
20

FIGURES

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

7
20
20

7
20



WNP-2 AMENDMENT NO. 20
November 1981

TEXT PAGES

CHAPTER 15

AMENDMENT

15-xxi
15-xxii and 15-xxiia
15-xxxvii
15.0-14
15.0-15
15.0-20
15. 1-16
15. 1-31
15.2-48 through 15.2-50
15.2-52 through 15.2-57
15.2-65
15.2-67
15.2-68
15.2-69
15.2-71 and 15.2-71a
15.2-72 through 15.2-76
15.2-80a through 15.2-80d
15.4-8
15.4-19
15.4-49
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c. Limit the release of radioactive, materials by
closing the primary containment barrier in case
of a major leak from the nuclear system inside
the primary containment.

1.2.2.5.12 Main Steam Line Flow Restrictors

A venturi-type flow restrictor is installed in each steam line.
These devices limit the loss of coolant from the reactor ves-
sel before the main steam line isolation valves are closed in
case of a main steam line break outside the primary containment.

1.2.2.5.13 Main Steam Line Radiation Monitoring System

The main steam line radiation monitoring system consists of
four gamma radiation monitors located externally to the main
steam lines just outside the containment. The monitors are
designed to detect a gross release of fission products from
the fuel. On detection of high radiation, the trip signals
generated by the monitors are used to initiate a 'reactor scram
and to close the main steam line isolation valves.

1.2.2.5.14 Standby Service Water and HPCS Service Water
Systems

The standby service water system consists of two 100 percent
redundant systems. Each system consists of a spray pond and
pump and piping supplying the associated residual heat removal
system heat exchanger, standby diesel generator, essential
HVAC coolers, RHR and LPCS pump coolers, sample coolers, and
post-LOCA hydrogen recombiners.

Cooling water is supplied during a postulated loss of coolant
accident to the RHR heat exchangers to remove heat when the
containment cooling mode of the RHR system is placed in oper-
ation. During normal operation, standby service water is also
supplied to the RHR heat exchangers f'r the shutdown function
of the RHR system.

The HPCS service water system shares spray pond A with the
standby service water system. The pump supplies cooling
water to the HPCS diesel generator and the essential HVAC
coolers for the HPCS diesel generator and HPCS pump areas.

Cooling water is supplied to all diesel generator cooling sys-
tems whenever the diesel generators are started.
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1'.2.2.5.15 Reactor Building — Secondary Containment

The reactor building completely surrounds the primary contain-
ment. The building provides secondary containment when the
primary containment is closed and in service, and serves as a
primary containment during periods when the primary containment
is open, such as during refueling. The reactor building also
houses refueling and reactor servicing equipment, new and spent
fuel storage facilities, and other reactor safety and auxiliary
systems.

The design of the reactor building includes provisions for
seismic load resistance and low infiltration and exfiltration
rates. The building consists of poured-in-place, reinforced-
concrete exterior walls up to the refueling floor. Above this
level, the building structure is steel frame with insulated
metal siding with sealed joints. Access to the building is
through interlocked double, doors.

1.2.2.5.16 Reactor Building Ventilation Exhaust Radiation
Monitoring System

The reactor building ventilation exhaust radiation monitoring
system consists of a number of radiation monitors arranged to
monitor the activity level of the ventilation exhaust from
the reactor building and primary containment. Upon detection
of high radiation, the reactor building is automatically iso-
lated and the standby gas treatment system is started.
1.2.2.5.17 Standby Gas Treatment System

The standby gas treatment system consists of two identical
filter trains. Each filter train consists of a filter unit,
two fans, ductwork and associated valves.

Either filter train may be considered as an installed spare
with the other train capable of passing the required amount
of air. Either train alone is capable of exchanging the
total reactor building volume once in a 24-hour period.

Each filter unit contains electric heaters, a prefilter, high-
efficiency particulate filters (water and fire resistant), an
iodine filter (high ignition temperature), and instrumentation
to measure temperature and flow.

The system maintains a slightly negative internal building
pressure and can process all gaseous effluent prior to its
discharge from the reactor building.
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LOCA. This is accomplished by directing the leakage through
the closed main steam line isolation valves to a bleed line
into an area served by the SGTS. The flow is effected by a
blower which directs the leakage into the reactor building
and eventually through the standby gas tieatment system.
Thus, leakages through the MSIV will be processed by the
SGTS prior to release to the atmosphere.

1.2.2.6 Power Conversion System

1.2.2.6.1 Turbine-Generator

The turbine is an 1800-rpm, tandem-compound (one double-flow
high pressure turbine and three double flow low pressure
turbines), reheat unit with an electrohydraulic governor for
normal operation. The turbine-generator is provided with an
emergency trip system for turbine overspeed. The rating of
the turbine-generator is 1,154,745 kW at 2.5 in. Hg abs.

The generator is a direct-driven, three-phase, 60-Hertz,
25,000-volt, 1800-rpm, hydrogen inner-cooled, synchronous
generator rated at 1,230 MVA at 0.975 power factor, 0.58
short circuit ratio at a maximum hydrogen pressure of 75 psig.

1.2.2.6.2 Main Steam System

The main'steam system consists of four 26-inch diameter lines
(which expand to 30-inch diameter lines inside the turbine
building) extending from the outermost main steam line isola-
tion valves to the main turbine stop valves. The use of four
main steam lines permits testing of the turbine stop valves
and main steam line isolation valves during station operation
with only a minimum of load reduction. The design pressure
and temperature of the main steam system from the outermost
MSIV to the turbine stop valve is 1250 psig at 575 F. Other
features include drains and parts of the turbine bypass
system.

1.2.2.6.3 Main Condenser

The main condenser is a triple-pressure, single-pass, deaerat-
ing-type condenser with a divided water box. The condenser
includes provisions for accepting up to 25% of the main steam
flow at design conditions from the turbine bypass system and
serves as a heat sink for several other flows, such as ex-
haust steam from the feed pump turbines, cascading heater
drains, feedwater heater shell operating vents, and conden-
sate pump suction vents.
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1.2.2.6.4 Main Condenser Evacuation System

The main condenser evacuation system is designed to remove
noncondensable gases from the condenser, including air in-
leakage and dissociation products originating in the reactor,
and to continuously exhaust them to the gaseous radwaste sys-
tem during operation. The system consists of two 100%-capacity,
twin-element first stage and single-element second stage
steam-jet air ejector (SJAE) units complete with intercon-
densers for normal plant operation and a mechanical vacuum
pump for use during startup. Discharge from the vacuum pumps
during startup is routed to the elevated release point.

1.2..2.6.5 Turbine Gland Seal System

The turbine gland seal system is designed to provide a means
of preventing air leakage into or radioactive steam leakage
out of the turbine. The system consists of two 100$ steam
evaporators, steam seal pressure regulators, steam seal
header, gland seal steam condenser and blowers, and the
associated piping, valves, and instrumentation.

1.2.2.6.6 Steam Bypass System and Pressure Control System

A turbine bypass system is provided which passes steam
directly to the main condenser under the control of the
pressure regulator. Steam is bypassed to the'ondenser
whenever the reactor steaming rate exceeds the load per-
mitted to pass to the turbine generator. The capacity of
the turbine bypass system is 25% of the turbine design steam
flow. The pressure regulation system provides main turbine
control valve and bypass valve posit'ion demands so as to
maintain a nearly constant reactor pressure during normal
plant operation. It also provides demands to the recircu-
lation system to adjust power level by changing reactor re-
circulation flow rate.

1.2.2.6.7 Circulating Water System

The circulating water system provides the condenser with a
continuous supply of cooling water. It is a closed system
utilizing forced draft, cooling towers. Makeup water to the
system is provided from makeup pumps located in an intake
structure on the Columbia River. The makeup water replaces
the water lost by evaporation, drift, and blowdown.
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1.2. 2.9. 6 Gaseous Radwaste System Control

Gaseous radwastes are discharged through 'a reactor building
elevated release point. Radiation levels of the release are
continuously monitored and recorded. Isolation 'of the
main condenser off-gas is automatically initiated prior
to release should the activity of the off-gas exceed dis-
charge limits.
1.2.2.10 Shielding

The shielding in the plant is designed to minimize exposure of
plant personnel to radiation. The radiation levels during
operation or shutdown conditions have been considered in
determining the shielding requirements.

1.2.2.11 Fuel Handling and Storage Systems

1.2.2.11.1 New and Spent Fuel Storage

New and spent fuel storage racks are designed to prevent in-
advertent criticality and load buckling. Sufficient coolant
and shielding are maintained to prevent overheating and ex-
cessive personnel exposure, respectively. The design of the
fuel pool provides for corrosion resistance, adherance to
Seismic Category I requirements, and prevention of keff
from reaching 0.90 under dry conditions or 0.95 under flooded
conditions.

1.2.2.11.2 Fuel Handling System

The fuel handling equipment includes a fuel inspection stand,
fuel preparation machine, a 125-ton crane, a refueling
platform, a new fuel transfer basket, jib cranes, and other
related tools for fuel and xeactor servicing.

I1.2.2.11.3 Fuel Pool Cooling and Cleanup System

The fuel pool cooling and cleanup subsystem provides the re-
moval of decay heat from stored spent fuel and maintains
specified water temperature, purity, clarity, and level.
This prevents spent fuel overheat and the buildup of ex-
cessive radioactive materials in the cooling water, thereby
minimizing possible exposures to plant personnel.
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1.2.2.12 Cooling Water and Auxiliary Systems

1.2.2.12.1 Reactor Building Closed Cooling. Water System

The reactor building closed cooling water system consists of
- pumps, heat exchangers, controls, and instrumentation to
provide adequate cooling for the reactor, auxiliary systems.
The system is designed to provide a closed cooling water
loop between non-essential systems which are potentially
radioactive and the service water system.

1.2.2.12.2 Plant Service Water System

Normal plant service water is supplied from service water
pumps located in the circulating water pumphouse. Two (2)
service water pumps are provided. The plant service water
system is designed to remove heat from various auxiliary
equipment located within the plant.
1.2.2.12.3 Ultimate Heat Sink

Two spray ponds that serve as the ultimate heat sink conserv-
atively have a combined equivalent storage of thirty days,
assuming no makeup and maximum evaporation and drift
losses. Provisions are made to replenish the sink to allow
continued cooling capability beyond the initial thirty
day period.

1.2.2.12.4 Demineralized Water Makeup System

The demineralized water makeup system is comprised of the
plant makeup water treatment system and the demineralized
water system. The plant makeup treatment system is designed
to provide treated water for potable and sanitary systems
and demineralized water to the demineralized water system.

The demineralized water system is designed to provide
demineralized water to the condensate storage tanks for plant
makeup and demineralized water for other plant operating
requirements.

1.2.2.12.5 Potable Water and Sanitary Drain Systems

The plant potable water system provides water for drinking
and sanitary purposes. Potable water is supplied by the
plant makeup water treatment system from the Columbia River.
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TABLE 1.3-3 (Continued)
Page 2 of 3

EMERGENCY CORE COOLING SYSTEMS
(Continued)

Low Pressure Coolant In'ection
Number of loops

Number of pumps

Flow rate, gpm/pump

WNP-2
BWR 5
251-764

7450 at
26 psid

HATCH 1
BWR 4
218-560

7700 at
20 psid

ZEMMER
BWR 5
218-560

5050 at
20 psid

. Residual Heat Removal S stem
-(See Section 5.4.7,

Reactor Shutdown Cooling Mode:

Number of loops

Number of pumps

Flow rate, gpm/pump

Duty, Btu/hr/heat exchanger d

Number of heat exchangers

7450

41.6 X 10

7700

32 X 10

2

5050

30.8 X 10

Primary containment cooling mode:

Flow rate, gpm 7450 30,800 5050



TABLE 1.3-3 (Continued)
Page 3 of 3-

EMERGENCY CORE COOLING SYSTEMS
(Continued)

Standb Service Water S stem
See Section 9.2.7)

WNP-2
BWR 5
251-764

HATCH'1
BWR 4
218-560

ZIMMER
BWR 5
218-560

Flow rate, gpm/heat exchanger 7400

Number of pumps 3

Reactor Core Isolation Coolin
~s stem see sects.on 5.4.6

8000 5000

Flow rate, gpm

Fuel Pool Coolin and Cleanu
~sstem see sect4.on .1.3

Capacity, Btu/hr

600 at
1150 psid

7.6 X 10

400 at
1120 psid

5.7 X 10

400 at
1120 psid-

6.6 X 10

High-pressure coolant injection system utilized
A mode of the RHR system

Capacity during reactor flooding mode with more than one pump running

Heat exchanger duty at 20 hours following reactor shutdown

Flow per heat exchanger
fIncludes HPCS Service Water Pumps
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TABLE 1.3-8 (Continued)

ITEN

Cable Chase Fire
Protection System

Office Area and
Circulating Water
Pump House Fire
Protection Systems

500 kV Line

500 kV Line

230 kV Line

115 kV Line

Backup Source

Diesel-Generator
Starting

Diesel-Generator
Trips During
Emergency
Operation

CHANGE

Added dry pipe preaction system
for cable chase and diesel-
generator building corridor.
Added wet pipe sprinkler systems
for office area and circulating
water pump house

Hookstick changed to motor
operated switch

Line terminates at H.J. Ashe
Swtichyard rather than Hanford
Switching Station

Deleted hookstick and 230 kV
OCB at Plant Switchyard

Replaced Circuit'Interrupter
with 115 kV OCB at Plant
Switchyard

Utilized to supply essential
loads during diesel-generator
testing

Deleted automatic starting due
to startup or backup transformer
undervoltage

Added incomplete sequence trip
to Division 1 and 2 DG's

REASON FOR CHANGE

To protect divisional cable
concentrations in these areas.

To protect occupational and
equipment areas

Available standard switches
are supplied with motor
operators

BPA revisions to 500 kV grid

OCB relocated to H.J. Ashe
Switchyard

Equipment availability

PSAR did not consider partic-
ulars of D.G. testing

Class lE bus undervoltage is
the only undervoltage condi-
tion requiring D.G. start
Incomplete sequence indicates
a D.G. malfunction having an
imminent possibility of unit
damage.

FSAR PORTION IN
WHICH CHANGE IS

DISCUSSED

9.5.1.2.1.3

9.5.1.2.1.2

Fig. 8.1-9a

8.1.2

Fig. 8.1-9a

Fig. 8.1-9a,

8.3.1.1.8.1.7

8.3.1.1.8.1.7
8.3.1.1.8.2.7

8.3.1.1.8.1.8
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TABLE 1.3-8 (Continued)

Page 10 of 10

ITEM

125V, 250V DC
Battery
Capability

125V, 250V DC
Charger
Capability

Spare 125V DC
Charger

Communication
Systems

CHANGE

Revised supply capability from
4 hours to 2 hours

Revised recharge capability.
from 8 hours to 24 hours

Spare charger serves as a
backup for Division 1 and
2 only

The Microwave System and the
commercial telephone exchange
system are not redundant

REASON FOR CHANGE

Increased-dc loads

Increased dc loads

Spare charger is too large
to provide backup to
Division 3

Redundancy not required.
(However, some plant com-
munication functions may
be served by either system)

FSAR PORTION IN
WHICH CHANGE IS

DISCUSSED

8.3.2

8.3.2

8.3.2

8.2.1.5
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i. Radiation Protection

j. Accident Analyses

3.1.2.6.2 Criterion 61 — Fuel Storage and Handling and
Radioactivity Control

The fuel storage and handling, radioactive waste, and other
systems which may contain radioactivity shall be designed to
assure adequate safety under normal and postulated accident
conditions. These systems shall be designed, with a capacity
to permit appropriate periodic inspection and testing of com-
ponents important to safety, with suitable shielding for radi-
ation protection, with appropriate containment, confinements
and filtering systems, and residual heat removal capability
having reliability and testability that reflects the import-
ance to safety of decay heat and other residual heat removal,
and to prevent significant reduction in fuel storage coolant
inventory under accident conditions.

3.1.2.6.2.1 Evaluation Against Criterion 61

3.1.2.6.2.1.1 New Fuel Storage

New fuel is placed in dry storage in the new fuel storage
vault which is located inside the reactor building. The
storage vault within the reactor building provides adequate
shielding for radiation protection. Storage racks preclude
accidental criticality (see evaluation against Criterion 62) .
The new fuel storage racks do not require any special in-
spection and testing for nuclear safety purposes.

3.1.2.6.2.1.2 Spent Fuel Handling and Storage

Irradiated fuel is stored in the spent fuel pool in the re-
actor building. Fuel pool water is circulated through the
fuel pool cooling and cleanup (FPC) system to maintain fuel
pool water temperature, purity, water clarity, and water
level. Storage racks preclude accidental critically (see
evaluation against Criterion 62).

Reliable decay heat removal is provided by the closed loop
FPC system. It consists of two circulating pumps, two heat
exchangers, two filter-demineralizers, two skimmer surge tanks,
and the associated piping, valves, and instrumentation. The

3 ~ 1 77



pool water is circulated through the system, suction is
taken from surge tanks, flow passes through the heat exchanger
and filters, and it is discharged through diffusers at the
bottom of the fuel pool. Pool water temperature is maintained
below 125 F. The FPCC system can be interconnected with the
RHR system to increase the cooling capacity of the FPCC system
during plant shutdown.

High and low level switches indicate pool water level changes
in the main control room. Fission product concentration in
the pool water is minimized by use of the filter-demineral-
izer. This minimizes the release of radioactivity from the
pool to the reactor building environment.

No special tests are required to insure system operability
because at least one pump, heat exchanger, and filter-demin-
eralizer are continuously in operation while fuel is stored
in the pool. Duplicate units are operated periodically to
handle abnormal heat loads or to replace a unit for servic-
ing. Routine visual in'spection of the system components,
instrumentation, and trouble alarms are adequate to verify
system operability.
3.1.2.6.2.1.3 Radioactive Waste Systems

The radioactive waste systems provide all equipment necessary
to collect, process, and prepare for disposal all radioactive
liquids, gases, and solid waste produced as a result of re-
actor operation.

Liquid radwastes are segregated and treated as equipment
drain, floor drain, chemical, detergent, sludges or concen-
trated wastes. Processing methods include filtration, ion
exchange, neutralization, concentration, solidificationi
analysis, and dilution. Liquid wastes are also decanted and
sludge is accumulated for disposal as solid radwaste. Wet.
solid wastes and concentrates are normally solidified and
packaged in shielded steel containers. Dry solid radwastes
are packaged in steel drums, or other suitable containers.
Gaseous radwastes are monitored, processed, recorded and
controlled so that radiation doses to persons outside the
controlled area are below those allowed by applicable regula-
tions.
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TABLE 3.2-1 (Continued)

Principal Component
(1)

10. RHR System (Figure 3.2-6)

Scope
of Safety Loc-

Supply Class ation
(2) (3) (4).

Quality
Group

Classi-
fication

(5)

Quality
Class

(6)

Seismic
Category

(7)

Com-
ments

.1

~ 2

~ 3

~ 4
.5
.6

Heat exchangers, primary
side GE
Heat exchangers,secondary
side GE
Piping, within outermost
isolation valves, r'eactor
coolant pressure
boundary P
Piping, other P
Pumps GE ~

Pump motors GE

CtR A
R B
R B
R N/A

~ 8
.9

.10

Valves, other P
Mechanical modules GE
Electrical modules with
safety function GE

.11 Cable, .with safety
function P

.7 Valves, isolation, Reactor
.. - Coolant Pressure

Boundary P 1
2
2

C,R A
R B
R B

R N/A

CgRgN N/A

(12)

ll. - Low Pressure Core Spray (figure 3.2-7).
.1 Piping, within outermost

" isolation valves to reactor
vessel P CcR A (12)

~ 2

.3

.4

.5

.6
4 7

.8

Piping, beyond outermost
isolation valves P
Pumps GE
Pump motors GE

R
R
R

R
N/A

(12)

Valves, isolation, Reactor
Coolant Pressure
Boundary P
Valves, other P
Electrical modules with
safety function GE
Cable, with safety
function P

C A
C,R B

R N/A

R,W N/A

(12)
(12)



TABLE 3.2-1 (Continued)

Pr inclpa I Component
(I)

Scope
of

Supply
(2)

Safety
Class

(3)

Loca-
tion

(4)

Qua I I ty
Group
Cl ass I-
fication

(5)

Qua I I ty
Class

(6)

Se I sml c Com-
Category nants

(7)

12. High Pressure Core Spray
(Figure 3.2-7)

I Piping, within outeraast
isolation val ve P

.2 Piping, return test line
to condensate storage
tank beyond second
Isolation valve — ~ P

~ 3 Piping, beyond outermost
Isolation valve, other P

~ 4 Puap GE

5 Punp motor GE

~ 6 Val ves,.beyond diesel
shutoff valves P

~ 7 Val ves, isolation, Reactor
Coolant Pressure
Boundary P

~ 8 Valves, beyond isolation
val ves, motor operated GE

~ 9 Valves, other P

~ 10 Electrical nodules, with
safety function GE

F 11 Electrical auxiliary
equipment GE

~ 12 Cable with safety
function P

(HPCS Emergency Power Supply - see 38a)

C,R A

R,O D

R B
R 8
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)



TABLE 3.2-1 (Continued)

Principal Component
(I)

Scope
of

Supply
(2)

Safety
Class

(3)

Loca-
tion

(4)

Quality
Group
Classi-
fication

(5)

Quai ity
Cl ass

(6)

Seismic Com-
Category nonts

(7)

13. RCIC System (Figure 3.2-8)
. I Piping, within outer-

most isolation val ves
.Reactor Coolant
Pressure Boundary P

.2 Piping, beyond outer-
most isolation valves P

.3 Piping, return test line
to condensate storage tank
beyond second stop valve,
drip pot discharge valve
to condenser P

~ 4 Pumps GE

.5 Valves, isolation and
Coolant Pressure Boundary P

~ 6 Valves, other. P
.7 Turbine GE

~ 8 Electrical rodul es, with
safety function GE

~ 9 Cable, with safety
function P

14, Fuel Service Equipment
~ I Fuel preparation nachine GE
.2 General purpose grapple GE

15. Reactor Vessel Service Equipment
~ I Steam line plugs GE
~ 2 Dryer and separator sl ing

and head strongback GE

16, In-Vessel Service Equipment
. I Control rod grapple GE

C,R A

R B

R D
R B

C A
R B
R N/A

R N/A

R,W N/A

N/A
N/A

N/A

N/A

N/A

(12)

(12 II, 23)

(12 II 32)

(12)
(13)



Principal Component
(1)

Scopeof
Supply

(2)

TABLE

Safety Loca-
Class tion

(3) (4)

3.2-1 (Continued)
Quality
Group
Classi-
fication

(5)

Quality
Class

(6)

Seismic
Category

(7)

Com-
ments

1 7 ~ Refue1ing Equipment
.1 Refueling equipment

platform assembly
.2 Refueling- Bellows P

C
C,R

N/A
D (33)

18. Storage Equipment
.1 Fuel storage racks GE/P
.2 Defective fuel storage

container GE

N/A

N/A I I
19. Radwaste System (Figures 11

.1 Tanks, Atmospheric

.2 Heat exchangers

.3 Piping and valves form-ing'art of
containment'oundary

.4 .Piping, other
~ 5 Pumps
.6 Valves, flow control andfilter system
.7 Valves other
.8 Mechanical modules
.9 Radioactive Equipment &

Floor Drains and other
radwaste piping and
valves upstream of
collector tanks

.10 Instrumentation and
control boards

.11 Concentrator

.12 Plant discharge line

P
P
GE/P

GE/P
P
GE/P

2
G
G

G
G
G

C,R
W
W

W
W
W

B
C
C

C
C
C

IIIII
IIIIII

IIIII
IIIIII

(16 & 38)
(16, 24 & 38)

16'4 & 38)
12t 16'4 & 38)
16 & 24)

RiTgW D (32)

GE/P

GE/P

G
G
G

W
W
W

N/A
C
D

IIIIII
IIIIII (37)

.2-2, 3.2-9, 3.2-10, 11.2-3, 11.2-4a thru 11.2-4c, 11.4-1a, 11.4-1b)
GE/P G W C II II (16, 24 & 38)
GE/P G W C II II (16 & 24)

20. Reactor Water Cleanup System
(Figure =3.2-11)
. 1 Vessels, filter/

demineralizer GE
.2 Heat exchangers GE
.3 Piping< within outermost

isolation valves P
.4 Piping, beyond outermost

containment isolation
valves P

.5 Pumps GE

.6 Valves, isolation valves
Reactor Coolant Pressure
Boundary P/GE

G
G

G
G

RiW
R

CiR

C
C

(12)

(12 & 32)
(12 & 32)

(12)

OX
4 Pl

e e z
8 a

CO O'
6 H
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TABLE 3.2-1 (Continued)

Pr incl pal Component
(I )

Scope
of

Suppl y
(2)

Safety
Class

(3)

Loca-
tion

(4)

Quality
Group
Classi-
fication

(5)

qua I I ty
Class

(6)

Se i sml c Com-
Category ments

(7)

~ 7 Valves, beyond outermost
containment iso lat Ion
va I ves GE/P

~ 8 Mechanical nndul es GE

R,W C

R,W C
(12 E, 32)
(32)

21. Fuel Pool Cooling and Clean-
up System (Figure 3,2-12)
. I Vessels, filter/demineral-

12eI s P
~ 2 Vessels, other P
~ 3 Heat exchangers P
.4 Piping P
~ 5 Pumps P
.6 Makeup System (normal ) P
~ 7 RIB Connection, Makeup P

~ 8 Makeup System (emergency) P
~ 9 Piping, suppression pool

to outer isolation valves P

22 Control Room Panels
~ I Electrical nodules with

safety function
~ 2 Cable, with safety

function

W

W

R
R,W
R
R
R
R

II
II
II
II
II
II
I

I

8 I

N/A

N/A

II
II
II
I/II
II
II
I

I

(18)

(32)
(32)
(32)
(18 8, 32)

23. Local Panels and Racks
~ I Electrical nodules,

safety function
.2 Cable, with safety

function

24.

Offers

System (Figure
~ I Tanks
.2 Heat exchangers
.3 Piping
~ 4 Pumps
~ 5 Valves

wi th
GE

I 1,3-2)
GE

GE

P
GE
P

N/A

N/A

T,W C
T,W C
T,W,O C
T,W C
T,W C

II
II
II
II
II

II
II
II
II
II

(16)
(16)
(16)
(16)
(16)

D c

(D N Pl
e

Pl0 e z
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TABLE 3.2-1 (Continued)

Pr inci pa I Collqonent
(1)

Scope
of

Supply
(2)

Sa fety
Cl ass

(3)

Loca-
tion

(4)

Quality
Group
Classi-
fication

(5)

Qua I I ty
Class

(6)

Se ismi c Com-
Category lients

(7)

~ 6 Mechanical llodul es, with
safety function GE

.7 Pressure vessels GE

25. Standby Service Water System
(Figure 3.2-13)
. I Piping P

~ 2 Pumps GE

~ 3 Purlp motors GE

~4 Valves P
~ 5 Electrical IIodules, with

safety function P
.6 Cable, with safety

function P

26. Turbine Plant Service Water
(F I gure 9.2-1)
~ I Piping and Valves P

~ 2 Pumps P

27. Reactor Bui I ding Closed Cooling
Mater System (Figure 3.2-14)
. I Heat Exchangers P

.2 Pumps P

.3 Tanks P

~ 4 Piping and Valves Inside
Co nta I nme nt P

~ 5 Containment Isolation
Va I ves and Associated
Piping P

~ 6 Piping and Valves In
Reactor Bul I ding P

~ 7 Piping and Valves Other P

T, I'I 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

PIRIDGIO~M N/A

G T,R,O,P,W D

C,R B

N/A

II
N/A

II
II
II

II
II
II

(I6 II, 12)
(16)

(32)

(32)
(32)
(32)

(32)

(32)

u c

In 5 m
o 0 2:- P.
Q + ill
o

h) Q
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TABLE 3.2-1 (Continued) Page 19 of 23

Notes (Continued)

e. Wheel and shaft forgings are ultrasonically tested
according to ASTM-A-388

f. Butt-welds are radiographed according to ASME
Section III, 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 III, NA-4900

Control and identification according to ASME
,Section III, NA-4400

j. Procedures conform to ASME Section III, NA-4400

k. Inspection personnel are qualified according to
ASME Section III, 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
between the HCU and the connecting conventional piping
components (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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Page 20 of 23

TABLE 3.2-1 (Continued)

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, (1)all welds are LP inspected, (2) all socket welds are
inspected for gap between pipe and socket bottom, (3)all welding is performed by qualified welders, (4) 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 Groups 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 simul-
taneous failure of all the radwaste tanks in the rad-
waste building. The analysis assumes that 1 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 light
of the requirements of Regulatory Guide 1.29, Rev. 1,
that the radwaste system is properly classified and
changes are not required.

17. DELETED

18. To comply with Regulatory Guides 1.26, Rev. 3 and 1.29,
Rev. 1, the RHR system is interconnected to the fuel
pool, thereby providing a redundant Seismic Category I
sources of coolant to the, fuel pool.. Additionally, sys-
tems for maintaining water quality and quantity are
designed so that any malfunction or a failure in such
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TABLE 3.2-1 (Continued)

Notes (Continued)

systems will not cause significant loss or inventory. In
addition, a Seismic Category I makeup source which can be
used as makeup as well as evaporative cooling is supplied
by the standby service water system.

19. The main steam line extending from the outermost contain-
ment isolation valve up to hut not including the turbine
main steam stop valve, and connected 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 OBH.
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. These lines meet the requirements of Quality Group 8
except that hydrostatic testing of the containment spray
piping 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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TABLE 3.2-1 (Continued) Page 22 of 23

Notes (Continued)

25. Not used.

26. Portions of the turbine building that support 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 material are designed to
Seismic Category I requirements.

28. Lavatory exhaust systems are designed to Quality
Assurance. Class G.

29. Nonessential equipment and components are designed to
Seismic Category II and Quality Assurance Class II.

30. 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 for
safety injection. Consequently, this piping has been
upgraded by full volumetric examination of every weld.

31. The makeup water pumphouse is designed 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. honessential piping systems, HVAC, cable trays, and
system .components in the reactor building, primary
containment, the control building, diesel generator
building and the standby service water pumphouses 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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3. 4. l. 4. l. 2 Internal Flood Protection Requirements

Section 3.4.1.5.2 discusses internal flood protection
measures provided for safety-related systems, equipment
and components.

Figures 1.2-3, 1.2-6, 3.8-1, 3.8-2 and 3.8-45 illustrate
plant arrangement and layout and show that safety-related
equipment is located within individual rooms or compartments.
The reinforced concrete walls and watertight doors between
the rooms or compartments act as positive barriers against
possible means of flooding.

4

The potential flooding attributable to, and the flooding
and environmental effects of, postulated through-wall
leakage cracks in moderate energy fluid piping systems,
and postulated rupture of high energy fluid piping systems
are evaluated. These are discussed in 3.6.1.

Section 6.3 addresses single failure of ECCS piping, in-
cluding leak detection requirements for ECCS passive fail-
ures, ECCS passive failures during long-term cooling, and
potential flooding attributable thereto.

Section 9.3.3 discusses the design bases, system decriptions,
safety evaluation, testing and inspection requirements,
and the instrumentation requirements relative to equipment
and floor drainage systems. .The design bases used ensure
equipment and floor drainage systems integrity during normal
plant operation and preclude any danger to health and safety
of plant personnel, the environs and the general public.
Five independent sumps are provided in the reactor building
at floor elevation 422'-3" as shown on Figures 1.2-6 and 1.2-7.

'ne

sump is the equipment drain sump for the reactor building
(see Figure 9.3-5). The other four sumps are floor drain
sumps serving the watertight. pump rooms which surround the
primary containment of the basement, level (elevation 422'-3") .
The sumps collect water from typical sources as equipment
drains from equipment carrying low purity water and from floor
and pit. drains. In the event of a pipe break of sufficient
size to flood sump pumps in one room, common mode flooding
between watertight rooms is prevented" by the following:

a ~ Of the safety-related watertight pump rooms at,
the 422'-3" level of the Reactor Building the
equipment drain sump serves only the RCIC pump
room. Drains to RHR A and B pump rooms are
capped. See 9.3.3.2.1 for more detail.
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b. The floor drain sumps serving more than one
pump room have two,isolation valves in the
drain headers from adjacent pump rooms which
automatically close on a high sump leve'l.
Accordingly, floor drainage in any pump room
exceeding the capacity of the sump pump will'e confined to the room in which the leakage
occurs. The high sump level also annunciates
in the Main Control Room. See 9.3.3.2.2.1 for
more details.

c. Wall-mounted Class 1E level switches are also
located in each pump room just above floor
level. These alarms ensure that if a failure
in the sump isolation and alarm system should
occur in any of the rooms, prompt operator
notification of the problem would be received
in time to isolate any leak. See 6.3.2.5 and
9'.3.3.2.2.1 for more details.

Administrative controls assure that separation criteria is
maintained and watertight doors and hatches are closed as
appropriate.

3. 4-2b
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TABLE 3.7-2 Page 1 of 3

LUMPED REPRESENTATION OF SOIL-STRUCTURE INTERACTION

A. For a Rectan ular Foundation

Motion

Vertical

Equivalent
Spring Constant

Note 2

k =8/4cd

Equivalent
Damping Coefficient

Notes 2,3

See Note 1

Horizontal kh —— 4,(1+v)
G Shed See Note 1

Rocking k = —. 9 . 8 cdG 2
r 1'-u R

See Note 1

Torsional See Note 1 See Note 1

h)ot ion

Vertical

B.'or a Circular Foundation

Equivalent
Spring Constant

Note 2

4GRkv 1-u

Equivalent
Damping Coefficient

Notes 2,3

c = 0.85k R~p/G

Horizontal kh = 32 (1-Y) GR
h 0.575kh R/P/G

Rocking 8GR 3

R 3'-~7
0.30

R 1+B~ k R~p/G

Torsional 16GR 3

t 3

kt Zt
c

R 1 +'2Bt
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NOTES:

Use formulas and diagrams for an equivalent circular
base with a radius determined by the following:

4cdFor translation: R =

For rocking: 16 cd

For torsion: R = 4 6cd (c +d )
2 2

6m

2. In above formulas~

2c = width of the rectangular foundation (along
axis of rotation for the case of rocking);

2d = length of the rectangular foundation (in the
plane of rotation for rocking);

8 , 9h, and gR = constants depending on the ratio
d/c (See Figure 10-16, p. 351 of
Reference 5)

R = radius of the circular foundation

B = 3 (l-v) IR

SpR

IR = total mass moment of inertia of structure and
foundation about the rocking axis at the base

I
B = Tr R5

T. p

3 ~ 7-48
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accident condition tests include exposure to steam and
containment water spray solutions under temperature-time
conditions which are more severe than those that would be
encountered in a design basis accident.
All exterior surfaces of the steel primary containment,
vessel shell are cleaned in accordance with the requirements
of Steel Structures Painting Council Surface Preparation
Specification No. 6, Commercial Blast. Cleaning, latest
edition. After cleaning and after having passed inspection,
one prime coat of Amercoat Corporation Dimetcote No. 6, min-
imum 3.0 mils thick, is applied.
All interior surfaces of the primary containment vessel
shell and metal surfaces of attachments thereto, except
those parts embedded in the base slab, are given the
following protective coatings:

a. The drywell: one prime coat of Ameron Corpor-
ation Dimetcote No. 6 topcoated with one coat
of Amercoat 90 modified phenolic epoxy coating.
Surfaces receive an SP-10 surface preparation.

b. The non-immersion surfaces of the suppression
chamber: one coat of Dimetcote No. 6. Surfaces
receive an SP-10 surface preparation.

c. The immersion surfaces of the suppression
chamber: two coats of Amercoat 90, 10 to 14
mil dry film thickness. Immersion surfaces
receive an SP-5 -surface preparation.

3.8.2.5 Structural Acceptance Criteria
The structural acceptance criteria for the steel primary
containment vessel, namely, the basis for establishing
allowable stress values, the deformation limits, and the
factors of safety, are established by and in accordance
with the ASME Code, Section III.
In addition to the structural acceptance criteria, the steel
primary containment vessel is designed to meet minimum
leakage rate requirements. The leakage rate requirements
are discussed in Chapter 6.

3.8.2.5.1 Stress Limits for Design Loading Conditions

The requirements of Section 3000 of the ASME Code, SectionIII, as modified by Regulatory Guide 1.57, Rev. 0 and dis-
cussed in 3.8.2.2.4.6, are met for each of the load
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tions prescribed in 3. 8. 2,. 3. 12, Loading Combinations. This is
discussed in greater detail in 3. 8. 2. 4, Design and Analysis
Procedures. Buckling criteria is discussed in 3. 8. 2. 5. 4,
Buckling Criteria for the Primary Containment Vessel.
3. 8. 2. 5. 2 Primary and Secondary Stresses

For loading combinations described in 3.8.2.3.12a through
3. 8. 2. 3. 12e, inclusive and 3. 8, 2. 3. 12g, the stress limits
specif ied in ASME Code, Section III, NE 3131 (c) are utilized.
3. 8. 2. 5. 3 Peak Stresses

For loading combinations described in 3. 8. 2. 3. 12f and
3.8.2.3.12h, the stress limits specified in the ASME Code,
Section III, NE 3131(c) (1) and NE 3131(c) (2) are utilized.
3.8.2.5.4 Buckling Criteria for the Primary Containment

Vessel

To assure safety against buckling, the rules set forth in the
ASME Code, Section III, NE 3133 are utilized.
The buckling analysis of the containment vessel was performed
as follows:

External Pressure — The allowable working pressure, Pa, calcu-
lated in NE-3133.3 was compared with the specified maximum
external pressure, -4 psi. Conical shell elements were ana-
lyzed as equivalent cylinders in accordance with NE-3133.7.

Longitudinal Compression on Unstiffened Shell — The maximum
allowable compressive stress, B, determined in NE-3133. 6 was
compared to the maximum longitudinal compressive stress pro-
duced under all the loading conditions specified, including
the compressive stress due to the SSE overturning moment.

Longitudinal Compression Meridionally Stiffened Shell — Two
independent checks were made on buckling of stiffened shell
leng ths:

a. NE-3133. 6 was applied as above using an equiva-lent thickness in bending, te = (12 x Is/b) 1/3

b = meridional stiffener spacing

Is = moment of inertia of the composite section
comprised of the stiffener and a width of
shell, b.
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3.8.4 OTHER SEISMIC CATEGORY I STRUCTURES, AND NON-SEISMIC
CATEGORY I SAFETY RELATED STRUCTURES

3.8.4.1 Description of Structures

The following provides descriptive information of the various
structures, other than the primary containment vessel and
its internal structures, to define their primary structural
aspects and elements relied upon to perform their safety re-
lated functions. The relation between adjacent structures,
including the separations provided, is also discussed.
Figures 1.2-1 to 1.2-14, inclusive and Figures 3.8-1, 3.8-2,
3.8-30 to 3.8-44 and 3.8-46, inclusive show arrangements and
details of these structures.
The various plant structures discussed are the following:

a 0 Reactor building
b. Radwaste and control building
c Turbine generator building
d. Diesel generator building

Spray ponds and standby service water pumphouses

Makeup water pumphouse and associated structures
of the cooling tower makeup water system, such
as valve box structures ht points along the
makeup water underground pipeline

g. Condensate storage tanks retaining area

h. Fresh air intake structures

The reactor building, radwaste and control building, turbine
generator building, diesel generator building and, the service
building are grouped together to form a plant complex. However
the buildings are separated from each* other by gaps, and are
supported on separate foundation mats.
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The safety related functions fulfilled by each of the above
structures are discussed in subsections of 3.8.4.1 that follow.

r
3. 8. 4. l. 1 Reactor Building

The reactor building is located within the interior of the
plant complex. The general'arrangement and principal features
of the reactor building are shown in Figures 1.2-1 to 1.2-7,
inclusive, 3:8-1, 3.8-2 and 3.8-30 through 3.8-45, and
3.8-47, 3.8-54, 3.8-55, 3.8-60 and 3.8-61 inclusive.

The reactor building is part of the secondary containment system.
The reactor building completely encloses the reactor vessel and
the primary steel containment vessel and provides secondary
containment when the primary containment vessel is sealed and
in service. When the primary containment vessel is open, asit is during refueling periods, the reactor building also pro-
vides primary containment. The building houses the primary re-
actor system, reactor auxiliary and cooling systems, and
facilities necessary for refueling operations.

The reactor building, as the secondary containment, structure,
houses safety related and other systems, equipment and compon-
ents which include:

a. Refueling and reactor servicing equipment

b. New and spent fuel storage facilities
c. Other reactor auxiliary and service equipment,

including:

(1) Reactor core isolation cooling system

(2) Reactor water cleanup system

(3) Standby liquid control system

(4) Control rod drive system equipment

(5) Emergency. core cooling system-

(6) Electrical equipment and components

(7) Supply and exhaust air ventilating system

(8) Standby gas treatment system (SGTS) equipment
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g. Cable room air handling units (2)

h. Control room air handling units (2)

i. RHR pump room cooling coil (3)

j. RCIC pump room cooling coil
k. LPCS pump room cooling coil
1. HPCS pump room cooling coil
m. Motor control center room cooling coils (5)

n.'iesel generator room cooling coils (7)

o. Standby service water pumphouse (2)

To cool the items of equipment listed above, the standby
service water pumps take suction from the spray ponds and pump
water through the various heat exchangers and coolers required
for normal and emergency shutdown. The water is returned to
the spray ponds through the spray distribution piping shown
in Figure 1.2-14. Emergency power is provided to all equip-
ment required for operation of the standby service water system.

The standby service water system is classified as Quality Group
C as defined in Regulatory Guide 1.26, Rev. 3, and in Table
3 ~ 2 1

The standby service water system is an ASME Section III, Class
3 system, and is designed, fabricated and constructed in
accordance with Quality Class I requirements of the Quality
Assurance Program.

The standby service water system, including .the spr'ay pond
structures lA and 1B and the pumphouse structures lA and 1B,
are designed to Seismic Category I requirements as defined in
Regulatory Guide 1.29, Rev. 1, and in Table 3.2-1.

The spray distribution systems in each spray pond are completely,
redundant, and each spray distribution system is capable of
providing sufficient cooling to safely shutdown the plant.
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The spray headers need not be protected from tornadoes and
tornado missiles since a simultaneous tornado and LOCA is
not a design basis event. In the event of damage to the
spray distribution piping, the cooling tower makeup water
system, which is impervious to tornado damags, is available
to pump water at a maximum temperature of 70 F to the spray
ponds'he

ability of the spray ponds and associated spray distribu-
tion systems, piping and pipe supports, and the standby service
water pumphouses to withstand the wind effects associated with
the design basis tornado and tornado induced missiles is ad-
dressed in 3.3. Based on the discussion in 3.3, the ultimate
heat sink has sufficient capability to perform its safety re-
lated function in response to a postulated tornado event.

As discussed in 3.4, the design basis flood elevation is
433'-0" feet mean sea level (MSL) which includes wind wave
action. The plant site elevation is 441 feet above MSL, except
at the spray ponds where the finish grade is 434 feet above MSL.
These elevations are sufficient to protect the plant site,
including the spray ponds, against flood conditions. Since the
spray ponds and pumphouses are located at sufficient elevation
and distance from the Columbia River, the effects of the design
basis flood including wind wave action and spray do not require
flood protection measures.

The spray ponds and pumphouses are located above the present
groundwater elevation of 380 feet above MSL and are not sub-
jected to any force effects of bouyancy and sta'tic water from
this groundwater elevation. Uplift and lateral hydrostatic
pressure are considered, to ensure the safety of the spray
ponds and pumphouses in the event of a rise in the groundwater
table to the postulated elevation of 420 feet above MSL
should construction of Ben Franklin Dam be realized, as dis-
cussed in 3.4.

The spray pond structures are reinforced concrete rectangular
shaped retention basins. consisting essentially of a structural
slab on soil and four perimetral exterior walls. The walls
and floor slab are bounded by Quality Class I high relative
density backfill; Each pond is approximately 250 feet square
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TABLE 3.8-9 (Continued) Page 4 of 7

REFERENCE
NUMBER

24

25

27

DESIGNATION

ASME

ASTM

ANSI
B31.1.0

API Spec.
No. 620

TITLE

1971 ASME Boiler
Pressure Vessel Code,
Section XI, "Inservice
Inspection of Nuclear
Reactor Coolant Systems"

Annual Books of ASTM
S t and ards

Standard Code for
Pressure Piping, Power
Piping

Specif ication for
Welded Steel Storage
Tanks

EDITION

Summer of
1972 Addenda

1972

Latest
Edition

Fe b. 1970

28

29

30

31

32

UBC

NEC

CRD-C-588

CRD-C-589

CRSI

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

1970

Latest
Edition

Latest
Edition

Latest
Edition

1972
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REFERENCE
NUMBER

33

DESIGNATION

ANSI
45.2.5-74

TITLE EDITION

Supplementary Quality
Assurance Requirements
for Installations, In-
spection and Testing of
Structural Concrete and
Structural Steel During
the Construction Phase of
Nuclear Power Plants

1974

34

35 NRC Regu-
latory Guide
1.10

Steiger Occupational
Safety and Health Act
Mechanical Cadweld
Splices in Reinforcing
Bars of Category I Con-
crete Structures (Rev-
ision 1)

Latest Edi-
tion
Jan. 2, 1973

36 NRC Regu-
latory Guidel. 12

Instrumentation for April, 1974
Earthquakes (Revision 1)

37

38

NRC Regula-
tory Guidel. 13

NRC Regula-
tory Guide
1.15

Fuel Storage Facility
Design Basis

Testing of Reinforcing
Bars for Category I Con-
crete Structures (Revi-
sion 1)

March'0,
1971

Dec. 28, 1972

39

40

41

42

NRC Regula-
tory Guide
1.26
NRC Regula-
tory Guide
1.27
NRC Regula-
tory Guide
1.29

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)

NRC Regula-
tory Guide
1.31

Control of Stainless
Steel Welding
(Revision 1)

June 1973
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The heat exchanger, including its appurtenances and supports,
is designed to withstand the static seismic accelerations.
specified below. The seismic coefficients are applied at. the
center of grav'ity of the heat exchanger, assuming the heat.
exchanger to be flooded.

Seismic Acceleration Coefficients for the RHR heat exchanger
are:

(OBE) 1.5g horizontal
0.14g vertical

(SSE) 3.0g horizontal
0.28g vertical

3.9.2.2.2.12 Standby Liquid Control Tank

The standby liquid control storage tank is a cylindrical
tank 9 feet. in diameter and 12 feet high bolted to the con-
crete floor. Stresses can be calculated readily by conven-
tional methods. The magnitude of the earthquake coefficients
for Safe Shutdown Earthquake (SSE) are 3.0g horizontal and
0.29g vertical. The Standby Liquid Control Tank has been
qualified by analysis for:

a. Stresses in the tank bearing plate
b. Belt stresses

c. Sloshing loads imposed by earthquake natural
frequency of sloshing = 0.58 Hz

d. Minimum wall thickness

e. Buckling

3.9.2.2.2.13 Main Steam Xsolation Valves

The main steam isolation valve structures have been analyzed
and representative models statically tested to demonstrate
operability at. the specified SSE accelerations.'tatic test-
ing consisted of mechanically loading the extended mass of
the valve actuator to equivalent seismic loading while valve
closure was performed. Operation of the valve was demon-
strated during this test.
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3.9.2.2.2.14 Main Steam Safety/Relief Valves

Due to the complexity of this structure and the performance
requirements of the valve, the total assembly of the safety/relief valve (includinq electrical, pneumatic devices) was
dynamically tested at seismic accelerations equal to or
qreater than the SSE levels determined for this plant.
Satisfactory operation of the valves was demonstrated dur-
inq and after the test.
3.9.2.2.2.15 Fuel Pool Cooling and Cleanup

and Motor Assembly

The fuel pool coolinq and cleanup system pump and motor have
not been analyzed as Seismic Category I equipment since this
was not a requirement of the construction permit.
3.9;2.2.2.16 Balance of Plant Safety-Related Mechanical

Equipment

Balance of plant Seismic Cateqory I equipment, components and
accessories are designed based on results determined analyti-
cally (see 3.9.2.2) or through dynamic testing. The dynamic
program is performed to confirm the ability of the equipment
to function as needed during and after an earthquake of magni-
tude up to and including the SSE. These test programs imple-
ment the criteria stated in 3.9.2.2, 3.9.2.2.1, 3.9.2.2.1.1,
3.9.2.2.1.2, 3.9.2.2.1.3, and 3.9.2.2.1.4. The dynamic tests
met the seismic loadinq requirements as defined by the appli-

!
cable floor response spectrum curves for the appropriate
dampinq coefficients.
3. 9. 2. 3 Dynamic Response of Reactor Internals Under

Operational Flow Transients and Steady State
Conditions

The major reactor internal components within the vessel were
subjected to extensive testing coupled with dynamic system
analyses to properly describe the resulting flow-induced
vibration phenomena incurred from normal reactor operation and
from anticipated operational transients.
In general, the vibration forcing functions for operational
flow transients and steady state conditions are not prede-
termined by detailed analysis. Special analyses of the
response signals measured from reactor internals of similar
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The design loading combinations and limits for the pump in-
clude the following:

a. Normal plus upset loads: This includes the
simultaneous effect of normal operating loads,
design pressure, temperature, nozzle loads,
dead weight. loads including seismic due to
operational basis earthquake (OBE) loads, plus
torsional loads due to rotation of the compo-
nent assembly.

b. Seismic loading: This equipment and supports
are designed to withstand the static seismic
forces applied at, the mass center, assuming that
the pump is flooded.

c. Stresses in the supports and the anchor bolts due
to seismic loads are combined with the stresses
due to other live and dead loads and operating
loads. The allowable stress for this combina-
tion of loads is based on the allowable stress
as set forth in the applicable codes.

d. The ASME Boiler and Pressure Vessel Code,
Section III, is used as a guide in calculating
the thickness of the pressure retaining parts
and for, sizing the cover bolting.

e. Identified thermal transients: Equipment oper-
ates between 70 — 545 F. Transient analysis
is not required for Class III components in this
temperature range.

Table 3.9-2(p) shows the calculated stress values and
allowable stress limits for the pump.

3.9.3.1.16 Fuel-Pool Cooling and Cleanup System Heat
Exchangers and Pumps

The fuel pool cooling and cleanup heat exchangers and pumps
are not part of a safety related system. They are designed
to the requirements of Seismic Category II as described in
3.2.1.
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3.9.3.1.17 Reactor Water Cleanup System (RWCU) Heat
Exchangers

The RWCU regenerative and non-regenerative heat exchangers
are not part of a safety system and are not designed to
Seismic I requirements.

No experimental or inelastic stress analysis was used in the
design of these heat exchangers.

The loading considered in the design of the heat exchangers
include:

. a. Normal plus upset loads: This includes the
simultaneous effect of normal operating loads,
design pressure, temperature, nozzle loads, dead
weight loads.

b. Seismic loading: The equipment and supports are
designed to withstand the static seismic forces
applied.

c ~ Stresses in the supports and the anchor bolts
due to seismic loads are combined with the
stresses due to other live and dead loads and
operating loads. The allowable stress for this
combination of loads is based on the allowable
stress as set forth in the applicable codes.

d. The allowable shear on anchor bolts'set in con-
crete are in accordance with Table No. 26-1 of
the Uniform Building Code.

Table 3.9-2(c) shows the calculated stress values and allow-
able stress limits for the heat exchangers.

3.9.3.1.18 Control Rod Drive Piping

The safety related portion of the control rod drive (CRD)
piping is designed in accordance with the ASME Code, SectionII, Subsection NB for Class 1 piping and NC for Class 2 pip-
ing. The load combinations and activities are shown in Table
3.9-16 for Class 1 piping and Table 3.9-17 for Class 2 piping.
The remainder of the CRD piping, which is not safety related,
is designed in accordance with ANSI B31.1.
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e. Metal piston rings are Haynes 25 alloy.
f. Certain wear surfaces are hard-faced with

Colmonoy 6.

g. Nitriding by a proprietary new Malcomizing
process and chromium plating are used in
certain areas where resistance to abrasion
is necessary.

h. The drive piston head is made of Armco 17-4Ph.

Pressure-containing portions of the drives are designed and
fabricated in accordance with requirements of Section III
of the ASME Boiler and Pressure Vessel Code.

4.6.1.1.2.4 Control Rod Drive Hydraulic System

The control rod drive hydraulic system (Figures 4.6-5a, b) ~

supplies and controls the pressure and flow to and from the
drives through hydraulic control units (HCU) . The water
discharged from the drives during a scram flows through the
HCUs to the scram discharge volume. The water discharged
from a drive during a normal control rod positioning opera-
tion flows through the HCU, the exhaust header, and into
the cooling water header. There are as many HCUs as the
number of control rod drives.

4.6.1.1.2.4.1 Hydraulic Requirements

The CRD hydraulic system design is shown in Figures 4.6-5a,
b, and 4.6-6. The hydraulic requirements, identified by
the function they perform, are as follows:

a. An accumulator hydraulic charging pressure of
approximately 1400 to 1500 psig is required.
Flow to the accumulators is required only during
scram reset or system startup.

b. Drive pressure of approximately 260 psi above
reactor vessel pressure is required. A flow
rate of approximately 4 gpm to insert a control
rod and 2 gpm to withdraw a control rod is
required.

c. Cooling water to the drives is required at approx-
imately 20 psi above reactor vessel pressure and
at a flow rate of 0.20 to 0.34 gpm per drive unit.
(Cooling water to a drive can be interrupted for
short periods without damaging the drive.)
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d. The drive header pressure will be no more than
5 psi above the cooling water header pressure.
(The pressure in this line must be kept as low
as possible to avoid interference with normal
drive movement. )

e. The scram discharge volume is sized to receive
and contain all the water discharged by the
drives during a scram; a minimum volume of 3.34
gal. per drive is required.

4.6.1.1.2.4.2 System Description

The CRD hydraulic systems provide the required functions with
the pumps, filter, valves, instrumentation, and piping shown
in Figures 4.6-5a, b and described in the following para-
graphs.

Duplicate components are included, where necessary; to assure
continuous system operation if an in-service component re-
quires maintenance.

4.6.1.1.2.4.2.1 Supply Pump

One supply pump pressurizes the system with water from a con-
densate supply header which takes suction from the condensate
treatment system and/or condensate storage tanks depending on
plant operation. One spare pump is provided for standby. A
discharge check valve prevents backflow through the nonoperat-
ing pump. A portion of the pump discharge flow is diverted
through a minimum flow bypass line to the condensate storage
tank. This flow is controlled by an orifice and is sufficient
to prevent immediate pump damage if the pump discharge is in-
advertently closed.

Condensate water is processed by two filters in the system.
The pump suction filter is a disposable element type with
a-25-micron absolute rating. A 250-micron strainer in thefilter bypass line protects the pump when the filter is being
serviced. The drive water filter downstream of the pump is
a cleanable element type with a 50-micron absolute rating.
A differential pressure indicator and control room alarm
monitor the filter element as it collects foreign materials.
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4. 6. 1. l. 2. 4. 2. 2 Accumulator Charging Pressure

Accumulator charging pressure is established by the discharge
pressure of the system supply pump. During scram the scram
inlet (and outlet) valves open and permit the stored energy
in the accumulators'to discharge into the drives. The re-
sulting pressure decrease in the charging water header allows
the CRD supply pump to "run out" (i.e., flow rate to increase
substantially) into the control rod drives via the charging
water header. The flow sensing system upstream of the accumu-
lator charging header detects high flow and closes the 'flow
control valve. This action maintains increased flow through
the charging water header.

Pressure in the charging header is monitored in the control
room with a pressure indicator and high pressure alarm.

During normal operation the flow control valve maintains a
. constant system flow rate. This flow is used for drive flow,
drive cooling, and system stability.
4.6.1.1.2.4.2.3 Drive Water Pressure

Drive water pressure required in the drive header is main-
tained by the drive pressure control valve, which is manu-
ally adjusted from the control room. A flow rate of approxi-
mately 6 gpm (the sum of the flow rate required to insert
and withdraw a control rod) normally passes from the drive
water pressure stage through two solenoid operated stabi-
lizing valves (arranged in parallel) and then goes into the
cooling water header. The flow through one stabilizing
valve equals the drive insert flow; that of the other stabi-
lizing valise equals the drive withdrawal flow. When

opera-'ing

a drive, the required flow is diverted to that drive by
closing the appropriate stabilizing valve. Thus, flow
through the drive pressure control valve is always constant.

Flow indicators in the drive water header and in the line
downstream from the stabilizing valves allow the flow rate
through the stabilizing valves to be adjusted when necessary.
Differential pressure between the reactor vessel and the
drive pressure stage is indicated in the control room.
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4.6.1.1.2.4.2.4 Cooling Water Header

The cooling water header is located just upstream of the re-
turn line control valve. An automatic pressure regulating
valve controls the pressure in this header, which is set to
produce the desired cooling water flow to the diives A

low indicator in the control room monitors cooling water
flow. A differential pressure indicator in the control room
indicates the difference between reactor vessel pressure and =

drive cooling water pressure. Although the drives can
function without cooling water, seal life is shortened by
long term exposure to reactor temperatures. The temperature
of each drive is recorded in the control room, and excessive
temperatures are annunciated.

4.6.1.1.2.4.2.5 Return Line

The return line routes excess flow from the control rod drive
hydraulic system (water not used for charging of accumula-
tors, movement of drives or cooling) through the reactor
water cleanup system to the reactor feedwater line. A
pressure control valve in this line is manually adjusted

f
from the control room to produce the desired pressure Th

low through this valve is virtually constant. Therefore,
once adjusted, the drive pressure control valve and the
return water control valve can maintain their required
pressure independent of reactor pressure.

4.6.1.1.2.4.2.6 Scram Discharge Volume

The scram discharge volume consists of header piping which
connects to each HCU and drains into an instrument volume.

w
The header piping is sized to receive and contain all th
ater discharged by the drives during a scram, independent

e

of the instrument volume.

During normal plant operation the scram discharge volume is
empty, and vented to atmosphere through its open vent and
drain valve. When a scram occurs, upon a signal from the
safety circuit these vent and drain valves are closed to
conserve reactor water. Lights in the control room indicate
the position of these valves.
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If the plug were to blow out while the drive was latched,
there would be no control rod motion. No pressure differ-
ential would exist across the collet piston to unlatch the
collete As in the previous failure, reactor water would
flow past the velocity limiter, down the annulus between the
drive and thermal sleeve, through the vessel ports and
drilled passage, through the ball check valve cage and out
the open plug hole to the drywell. The leakage calculations
indicate the flow rate would be 350 gpm. This calculation
assumes liquid flow, but flashing of the hot reactor water
to steam would reduce this rate to a lower value. Drive
temperature would rapidly increase and initiate an alarm in
the control room.

If the plug failure were to occur during control rod with-
drawal, (it would not, be possible to unlatch the drive after
such a failure) the collet would relatch at the first locCung
groove. If the collet were to stick, calculations indicate
the control rod withdrawal speed would be 11.8 feet per
second. There would be a large retarding force exerted by
the velocity limiter due to a 35 psi pressure differential
across the velocity limiter piston.
4.6.2.3.2.2.8 Drive Pressure Control Valve Closure

(Reactor Pressure, 0 psig)

The pressure to move a drive is generated by the pressure
drop of practically the full system flow through the drive
pressure control valve. This valve is either a motor opera-
ted valve or a standby manual valve; either one is adjusted
to a fixed opening. The normal pressure drop across this
valve develops a pressure 260 psi in excess of reactor
pressure.

If the flow through the drive pressure control valve were to
be stopped, as by a valve closure or flow blockage, the drive
pressure would increase to the shutoff pressure of the supply
pump. The occurrence of this conditon during withdrawal of a
drive at zero vessel pressure will result in a drive pressure
increase from 260 psig to no more than 1750 psig. Calcula-
tions indicate that the drive would accelerate from 3 in./sec
to approximately 6.5 in./sec. A pressure differential of
1670 psi across the collet piston would hold the collet un-
latched. Flow would be upward, past the velocity limiter
piston, but retarding force would be negligible. Rod move-
ment would stop as soon as the driving signal was removed.
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4.6.2.3.2.2.9 Ball Check Valve Fails to„ Close Passage
to Vessel Ports

Should the ball check valve sealing the passage to the vessel
ports be dislodged and prevented from reseating following the
insert portion of a drive withdrawal. sequence, water below
the drive piston would return to the reactor through the
vessel ports and the annulus between the drive and the hous-
ing rather than through the speed control valve. Because
the flow resistance of this return path would be lower than
normal, the calculated withdrawal speed would be 2 ft/sec.
During withdrawal, differential pressure across the collet
piston would be approximately 40 psi. Therefore, the collet
would tend to latch and would have to stick open before con-
tinuous withdrawal at 2 ft/sec, could occur. Mater would
flow upward past the velocity limiter piston, generating a
small retarding force of approximately 120 pounds.

4.6.2.3.2.2.10 Hydraulic Control Unit Valve Failures

Various failures of the valves in the HCU can be postulated,
but none could produce differential pressures approaching
those described in the preceding paragraphs and none alone
could produce a high velocity withdrawal. Leakage through
either one or both of the scram valves produces a pressure
that tends to insert the control rod rather than to withdrawit. If the pressure in the scram discharge volume should
exceed reactor pressure following a scram, a check valve in
the 1 ne to the scram discharge header prevents this pressure
from operating the drive mechanisms.

4.6.2.3.2.2.11 Collet Fingers Fail to Latch

The failure is presumed to occur when the drive withdraw
signal is removed. If the collet fails to latch, the drive
continues to withdraw at a fraction of the normal speed.
This assumption is made because there is no known means for
the collet fingers to become unlocked without some initiating
signal. Because the collet fingers will not cam open under a
load, accidental application of a down signal does not unlock
them. (The drive must be given a short insert signal to un-
load the fingers and cam them open before the collet can be
driven to the unlock position.) If the drive withdrawal
valve fails to close following a rod withdrawal, the collet
would remain open and the drive continue to move at a re-
duced speed.
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MODE A NORMAL OPERATION

LOCATION Q IA

FLOW, GPM

PRESSURE PSIG

93 93 93

21 19 1487

LOCATION Q
FLOW, GPM

PRESSURE PSIG

15 1614

PR ~ 30 PR ~ 30 1455

ODE B RO D INSERTION

LOCATION Q
FLOW . GPM

PRESSURE PSIG

IA

93 93 93

21 19 1487

LOCATION Q
FLOW ~ GPM

PRESSURE PSIG

14 15 16

1455PR ~ 30 PR r 30

MODE C SCRAM

LOCATION Q
FLOW, GPM

PRESSURE PSIG

IA

45 45

21 1550ZI

LOCATION Q
FLOW, GPM

PRESSURE PSIG

15 1614

MODE D SCRAM COMPLETED

LOCATION Q
FLOW, GPM

IA

200 200200

1210PRESSURE PSIG 21 IS

LOCATION Q
FLOW . GPM

161514

155

988PRESSURE PSIG

20

1487

17

20

1487

17

PR 4 260

20

1550

17

20

17

73

1476

IS

73

1476

18

PR 0 250

25

18

180

18

1462

73

1462

25

180

5A

10

1462

20

.34 MAX

PR il5

SA

IO

1462

20

PR r IS

SA

10

20

5A

10

20

AMENDMENT NO. '$6
June 1981

MPL NO. C12-102010 12 13

CO N 0 IT I0 N5: II

I. DRIVES LATCHED
2. PRESSURE OF REACTOR (PRI AT 1000 PSIG.
3. MAXIMUMCOOLING FLOW TO DRIVES. MINIMUMREQUIRED

PRESSURE AT POSITION IA IS 20 FEET OF WATER AT 200 GPM.

63 63 57 6357

PR ~ 30 PR ~ 30PR ~ 2601455 PR r 260 PR PR ~ 30PR

~M SIZES THE COOLING WATER HEADERS. ~

LINE LOSS FROM LOCATION 10 TO LOCATION 20 SHALL NOT EXCEED 3 PSIG.
25 272622Zl

.34 MAX .34 MAX .34 MAX

PRPRPR ~ 14 PR + 14 PR

IFOR NOTES SEE SHEET 2.)

12 13IO

CO NDITI0 N5:
I. DRIVE INSERTING
2. PRESSURE OF REACTOR (PRI AT 1000 PSIG.
3. MAXIMUMDRIVING FLOW TO DRIVES

595763 63 57 r7

1455 PR r 260 PR + 260 PR r30 PR+30 4' 8 PR ~ 8 PR ~ 30
MODE B SIZES THE DRIVE WATER HEADERS.

21 22 23 25 26 27

Ii3

PR r 20 PR r 20
MAX MAX

PR 08
MAX

PR ~ 91 PR ~ 90 PR

10 12 13

CO N0 IT I0 N5:
I. DRIVES SCRAMMING
2. PRESSURE OF REACTOR (PR) AT 1000 PSIG.
3. FLOWS BASED ON MAXIMUMROD VELOCITY OF 85 INCHES PER SECOND.

IS 15 IS IS 15 15 14.9

SEE SEE
NOTE 9 NOTE 9

MODE C SIZES THE INSERT AND WITHDRAW LINES.

ZI 2522 23 26 27

O.l r SEE APPROX
NOTE 9 5565

65 MAX

90 3.690 30 30

731 MIN PR1167 MIN 256 MAX 94

SEE
NOTE IO

10 12 13
CO ND IT I 0 NS:
I. SCRAMMING OF'RIVES COMPLETED
2. PRESSURE OF REACTOR 1PR) AT 0 PSIG.
3. MAXIMUMCRD SUPPLY PUMP FLOW.

MODE D SIZES THE PUMP SUCTION LINE.
NOTE- MINIMUMACCUMULATOR PRECKARGE PRESSURE IS 565 PSIG.

15 IS 15 IS 15 15 14.9

>PR )PR )PR oPR

27262522 2321

SEE
NOTE 9

SEE
NOTE 9 0.10.92 0.920.92

65 MAXPR 65 MAX 65 MAX76 76

SEE NOTE 10

MASHINGTON PlSLIC PSKR SUPPLY SYSTEM

NUCLEAR PROJECT NO. 2

CONTROL ROD DRXVB SYSTEM

(PROCESS DIAGRAM)

FIGURE
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AMENDMENT NO. 16

June 1981

TABLE I

LOCATION

DESIGN PRESS.
(PS IG.)

DESIGN TEMP.
<DEG F)

ESTIMATED LINE
SIZE ((NCHES)

LOCATION

DESIGN PRESS.
(PS IG.)

DESIGN TEMP.
(DEG F)

ESTIMATED LINE
SIZE ((NCHES)

LOCATION

DES IGN PRESS.
(PS IG.)

IA-I8

150

150

10-20

1750

150

Zt ~

2(-22

1750

18—I

150

150

802

1750

150

24-25

1750

2—-6

1750

150

158-15C

1750

150

0.75

27A-278

1250

3A-38

1750

150

15858

1750

150

278-27

1250

6—9

1750

7A-78

1750

150 150

1.5

16-16A (7<8

1750 1750

150 150

)250 1250

27-27C 270-270

78-7C

1750

150

0.75

12-26

1750

150

SA

1750

NOTES:
l. DEFINITION OF SYMBOLS

PR - INDICATES PRESSURE OF THE REACTOR

2. MAXIMUMOPERATING TEMPERATURES
THE MAXIMUMSYSTEM OPERATING TEMPERATURE WILL NOT EXCEED 150 OEG. F.
FROM LOCATION I THROUGH 27 WITH THE FOLLOWING EXCEPTIONS.

9.
LOCATION MAXIMUMTEMP. (DEG. F.l

MODE A- 23 200
MODE C 23 546

24 546
25 280
27 280

MODE 0- 23 200
24 280
25 280
27 280 10.

3. MODE A-
A. MAXIM14 CHARGING WATER PRESSURE SHALL BE 1600 PSIG NOMNAL,

ACCUMULATOR PRECHARGE PRESSURE SHALL BE 575 PSIG NOMINAL,
580 PS)G MAXIMUM, AT 70' ~

8 DELETED
C. LOCATION 20 THE CRD COOLING WATER PRESSURE SHALL NOT BE LESS 12.

THAN PR 4 15 PSIG. FOR THE CONDITIONS INDICATEO.

D. LOCATION 23 MAXIMUMDRIVE COOLING REQUIREMENTS WILL NOT EXCEED
0.34 GPM/DRIVE FOR THE CONDITIONS LISTED. MINIMUMDRIVE COOLING
REQUIREMENTS WILL NOT BE LESS THAN 020 GPM/DRIVE.

MAXIMUMALLOWABLEPUMP SUCTION PRESSURE SHALL BE 50 PSIG.

PROCESS DIAGRAM 112D1448 SHALL BE USED WITH AND FORM PART OF
THiS PROCESS DATA. IF THERE ARE ANY CONFLICTS BETWEEN THE
PROCESS DIAGRAM ANO THIS PROCESS DATA. THE PROCESS DATA
SHALL GOVERN.

DURING SCRAN, THIS FLOW WILL BE DIRECTED INTO THE SCRAM DIS-
CHARGE VOLUME. FOLLOWING SCRAM, THIS FLOW WILL DECLINE AS
VALVE F002 CLOSES AND AS THE SCRAM DISCHARGE VOLUME PRES-
SURIZES TO EQUAL THE REACTOR PRESSURE. AFTER THE SCRAM OIS
CHARGE VOLUME AND THE REACTOR VESSEL PRESSURE HAVE EQUAL-
IZED, FLOW WILL BE DIVERTED TO THE REACTOR VESSEL VIATHE
CRO WITHDRAW LINES AT A FLOW RATE DEPENDENT ON THE REACTOR
PRESSURE ~

I.E. IA.) APPROX. IS GPM AT "0" PSIG. REACTOR PRESSURE.
(B.) APPROX. 6 GPM AT "1000" PSIG. REACTOR PRESSURE.

THIS VALVEAPPLIES IMMEDIATELYFOLLOWING COMPLETION OF SCRAM.
PRESSURE WILLSUBSEQUENTLY EQUALIZE WITH REACTOR PRESSURE

DESIGN PRESSURE AND TEMPERATURE SHOWN IN "TABLE I" IS FOR
INFORMATIONONLY ANO IS THE BASIS FOR DESIGN OF BWRS SUP-
PLIED EQUIP((ENT. ESTIMATED LINE SIZES ARE FOR INFORMATION
ONLY. ACTUAL LINE SIZES AS DETERMINED BY THE PIPING DESIGNER
SHALL MEET THE PROCESS DATA HYDRAULICREQUIREMENTS.

ALL VALUES SHOWN IN MODES A, 8, C, AND 0 ARE NOMINALUNLESS-
OTHERWISE NOTED.

DESIGN TEMP.
(DEG F)

ESTIMATED LINE
SIZE (INCHES)

150 550

0.75

280

0.75

280 280

10

e SEE CRD SYSTEM DESIGN SPECIFICATION.
~ s 2 INCH HEADER TO EACH HALF OF THE TOTAL QUANTITY OF HCU'S.

280 150

.75

MODE 8-
A. LOCATION 13 AND 14 - INSERT VALVE F007 A CLOSES ON DRIVE INSERT

SIGNAL. WITHDRAW VALVE F007-8 CLOSES ON DRIVE WITHDRAW SIGNAL
BUT DOES NOT STAY CLOSED DURING SETTLING.

B. LOCATION 18 - THE CRD DRIVE WATER PRESSURE SHALL NOT BE LESS THAN
PR ~ 250 PSIG. FOR THE CONDITIONS INDICATEO.

S. MODE C-
A. DELETED
B. THE 546 OEG. F. TEMPERATURE LISTED IN NOTE 2 FOR MODE C POSITIONS

23 AND 24 SHALL BE USED ONLY IN DETERMINING THE MINIMUMPIPE WALL
THICKNESS IN VICINITYOF THE DRIVE HOUSING AND NOT IN DETERMINING
STRESSES DUE TO THERMAL EXPANSION. IN DETERMINING MINIMUMWALL
THICKNESS IT MAY BE ASSUMED THAT THIS TEMPERATURE OCCURS LESS THAN
I PERCENT OF THE OPERATING LIFE OF THE SYSTE~EE THE CRD
HYD. SYSTEM DESIGN SPECIFICATION TO DETERMINE CYCLIC STRESSES OUE
TO THERMAL EXPANSION.

C. LOCATION 2( TO 22 - THE PRESSURE DROP FROM LOCATION Zl TO 22 SHALL
NOT EXCEED 435 PSI AT 90 GPM FOR ANY CRD.

O. LOCATION 23 - A NEGATIVE FLOW RATE INDICATES FLOW FROM THE REACTOR
THROUGH THE DRIVE SEAL. INTO THE CRD. THE MAXIMUMLEAK RATE FROM THE
THE REACTOR CAN REACH 10 GPM PER DRIVE.

E. LOCATION 24 TO 25 - THE PRESSURE DROP FROM LOCATION 24 TO 25 SHALL
NOT EXCEED 162 PSI AT 30 GPM FOR ANY CRD.

F. RESPONSE TIME OF FCV-F002 IS SUCH THAT SCRAM IS COMPLETED BEFORE
FCV-F002 STARTS TO CLOSF

G. SCRAM DRAIN VALVE FOII AND VENT VALVE FOIO CLOSE WITH A SCRAM SIGNAL.

6. MODE D-
A. DELETED

B. LOCATION 27 THE SCRAM DISCHARGE VOLUME SHALL BE SIZED SO THAT
THE RESULTING PRESSURE AFTER 100 PERCENT STROKE IS LESS THAN 65
PS(G.

WASHINGTON PNLIC POWER SUPPLY SYSTEM

NUCLEAR PRMECT NO. 2

CONTROL ROD DRIVE SYSTEM

(PROCESS DIAGRAM)

FIGURE
4.6-6c
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5.2.2.4 Equipment-and Component Description

5.2.2.4.1 Description

The nuclear pressure relief system consists of safety/relief
valves located on the main steam lines between the reactor
vessel and the first isolation valve within the drywell.

These valves protect against overpressure of the nuclear
system.

The safety/relief valves provide three main protection
functions:

a. Overpressure relief operation. The valves
open automatically to limit a pressure rise.

b. Overpressure safety operation. The valves
function as safety valves and open (self-actuated
operation if not already automatically opened
for relief operation) to prevent nuclear system
overpressurization.

c. Depressurization operation. The ADS valves open
automatically as part of the emergency core
cooling system (ECCS) for events involving small
breaks in the nuclear system process barrier.
The location and number of the ADS valves can be
determined from Figure 5.2-6.

Chapter 15 discusses the events which are expected to activ-
ate the primary system safety/relief valves. The Chapter
also summarizes the number of valves expected to operate
during the initial blowdown of the valves and the expected
duration of this first blowdown. For several of the eventsit is expected that the lowest set safety/relief valve will
reopen and reclose as generated heat drops into the decay

, heat characteristics. The pressure increase and relief cycle
will continue with lower frequency and shorter relief dis-
charges as the decay heat drops off and until such time as
the RHR system can dissipate this heat. The duration of
each relief discharge should, in most cases, be less than
30 seconds. Remote manual actuation of the valves from the
control room is recommended to minimize the total number of
these discharges, with the intent of achieving extended
valve seat life.
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A schematic of the main safety/relief valve is shown in
Figure 5.2-10. It is opened by either of two modes of
operation:

a ~ The spring mode of operation which consists ofdirect action of the steam pressure against a
spring-loaded disk that will pop open when the
valve inlet pressure force exceeds the springforce. Figure 5.2-9 diagrams the valve lift
vs. time characteristic.

b. The power actuated mode of operation which
consists of using an auxiliary actuating de-
vice consisting of a pneumatic piston/cylinder
and mechanical linkage assembly which opens the
valve by overcoming the spring force, even with
valve inlet pressure equal to zero psig.

The pneumatic operator is so arranged'hat if it malfunctionsit will not prevent the valve disk from lifting if steaminlet pressure reaches the spring lift set pressure.
For overpressure safety/relief valve operation (self-actuated
or spring liftmode), the spring load establishes the safety
valve opening setpoint pressure and is set to open at set-
points designated in Table 5.2-2. In accordance with the
ASME Code, full lift in this mode of operation is Attained
at a pressure no greater than 3% above the setpoint.
To prevent backpressure from affecting the spring lift set-
point, each valve is provided with a device to counteract
the effects of backpressure which results in the dischargeline when the valve is open and discharging steam.

The safety function of the safety/relief valve is a backupto the relief function described below. The spring-loaded
valves are designed and constructed in accordance with ASMEIII, NB 7640 as safety valves with auxiliary actuating
devices.

For overpressure relief valve operation (power actuated mode),
each valve is provided with a pressure sensing device which
operates at the setpoints designated in Table 5.2-2. When
the set pressure is reached, it operates a solenoid air
valve which in turn actuates the pneumatic piston/cylinder
and linkage assembly to open the valve.
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Drywell Pressure Measurement

The drywell is at a slightly positive pressure
during reactor operation. The pressure fluc-
tuates slightly as a result of barometric pres-
sure changes and outleakage. A pressure rise
above the normally indicated values will indi-
cate the presence of a leak within the drywell.

Drywell Temperature Measurement

The drywell cooling system circulates the dry-
well atmosphere through heat exchangers (air
coolers) to maintain the drywell at its designed
operating temperature and also provides cooling
water to the air coolers. An increase in dry-
well atmosphere temperature would increase the
temperature rise in the service water passing
through the coils of the air coolers. 'Thus, an
increase in the service water temperature dif-
ference between inlet and outlet to the air
coolers will indicate the presence of reactor
coolant or steam leakage. Also, a drywell
ambient temperature rise will indicate the
presence of reactor coolant or steam leakage.
A temperature rise in the drywell is detected
by monitoring the drywell temperature at various
elevations, inlet and outlet air to the coolers,
and the closed cooling water temperature in-
crease between inlet and outlet to the coolers.

Drywell Air Sampling

The drywell air sampling system is used to sup-
plement the temperature, pressure, and flow
variation method described previously to detect
leaks in the nuclear system process barrier. The
system continuously monitors the drywell atmos-
phere for airborne radioactivity. The sample is
drawn from the drywell. A sudden increase of
activity, which may be attributed to steam or
reactor water leakage, is annunciated in the
control room. (Refer to Containment Indications,
7.5.1.5).
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Table 5.2-9 summarizes the actions taken by each
leakage detection function. The table shows
that those systems which detect gross leakage
initiate immediate automatic isolation. The
systems which are capable of detecting small
leaks ini'tiate an alarm in the control room.
The operator can manually isolate the violated
system or take other appropriate action.

f. Reactor Vessel Head Closure

The reactor vessel head closure is provided with
double seals with a leak off connection between
seals that is piped to the equipment drain sump.
Leakage through the first seal is annunciated in
the control room. When pressure between the
seals increases, an alarm in the control room
is actuated. The second seal then operates to
contain the vessel -pressure.

g. Reactor Water Recirculation Pump Seal

Reactor water recirculation pump seal leaks are
detected by monitoring the drain line. Leakage,
indicated by high flow rate, alarms in the
control room. Leakage is piped to the 'equipment
drain tank.

h. Sa fe ty/Rel ie f Valves

Temperature sensors connected to a multipoint
recorder are provided to detect safety/relief
valve leakage during reactor operation. Safety/relief valve temperature elements are mounted,
using a thermowell, in the safety/relief valve
discharge piping, several feet from the valve
body. Temperature rise above ambient is annun-
ciated in the main control room. See the
nuclear boiler system piping and instrumentation
diagram, Figure 5.1-3a, b, c.
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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.

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.l Total Leakage Rate

The Octal leakage rate consists of all leakage, identified
and unidentified, that flows to the drywell floor drain and
equipment drain sumps. The criterion for establishing thetotal leakage rate limit is based on the makeup capabilityof the RCIC system. The total leakage rate limit is estab-
lished at 30 gpm, 25 gpm identified and 5 gpm unidentified.
The total leakage rate limit is also set low enough to prevent
overflow of the drywell sumps. The equipment sump and thefloor drain sump collect all leakage. The equipment sump isdrained by one 50 gpm pump and the floor drain sump is drained
by two 50 gpm pumps.

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.

5.2-41



WNP-2 AMENDMENT NO ~ 13
February 1981

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, hr'e defined as identified leakagerates.
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 thebarrier contains a crack that is large enough to propagaterapidly (critical crack length). The unidentified leakagerate limit must be low because of the possibility that most ofthe unidentified leakage rate, might be emitted from a single
crack in the nuclear system process barrier.
An allowance for leakage that'oes not compromise barrierintegrity and is not identifiable is made for normal plantoperation."

The unidentified leakage rate limit is established at 5 gpmrate .to allow time for corrective action before the processbarrier could be significantly compromised. This 5 gpm un-
identified le'akage rate is a small fraction of the calculatedflow from a critical crack in a primary system pipe (Figure5.2-13). 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'overed 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). This analysis re-
lates to axially oriented through-wall cracks.

a. Critical'rack 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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The results given are for a longitudinally oriented flaw at
normal operating hoop stress. A circumferentially oriented
flaw could be subjected to stress as high as the 550' yield
stress, assuming high thermal expansion stresses exist. It is
assumed that the longitudinal crack, subject to a stress as
high as 30,000 psi, constitutes a "worst case" with regard to
leak rate versus critical size relationships. Given the same .

stress level, differences between the circumferential and
longitudinal orientations are not expected to be significant
in this comparison

Figure 5.2-13 shows general relationships between crack
length, leak rate, stress, and line size, using the mathe-
matical model described previously. The asterisks denote con-
ditions at which the crack opening displacement if 0.1 inch,
at which time instability is imminent as noted previously
under "Leakage Flow Rate". This provides a realistic estimate
of the leak rate to be expected from a crack of critical size.
In every case, the leak rate from a crack of critical size is
sigpificantly greater than the 5 gpm criterion.
If either the total or unidentified leak rate limits are
exceeded, an orderly shutdown would be initiated and the reac-
tor would be placed in a cold shutdown condition within 24
hours.

5.2.5.5.4 Margins of Safety

The margins of safety for a detectable flaw to reach critical
size are presented in 5.2.5.5.3. Figure 5.2-13 shows general
relationships between crack length, leak rate, stress and line
size using the mathematical model.

5.2.5.5.5 Criteria to Evaluate the .Adequacy and Margin
of the Leak Detection System

For process lines that are normally open, there are at least
two different methods of detecting abnormal leakage from each
system within the nuclear system process barrier located in
the drywell, reactor building and auxiliary building as shown
in Table 5.2-9. The instrumentation is designed so it can be
set to provide alarms at established leakage rate limits and
isolate the affected system, if necessary. The alarm points
are determined analytically or based on measurements of
appropriate parameters made during startup and preoperational
tests.
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The unidentified leakage rate limit is based, with an adequate
margin for contingencies, on the crack size large enough to
propagate rapidly. The established limit is sufficiently low
so that, even if the entire uniclentified leakage rate were
coming from a single crack in the nuclear system processbarrier, corrective action could be taken before the integrity
of the barrier would be threatened with significant
compromise.

The leak detection 'system will satisfactorily detect uniden-tified leakage of 5 gpm.

Sensitivity, including sensitivity testing and response timeof the leak detection system, and the criteria for shutdown if
leakage limits are exceeded, are covered in Table 7.6-7.
5.2.5.6 Differentiation Between Identified and

Unidentified Leaks

Section 5.2.5.1 describes the systems that are monitored by
the leak detection system; The ability of the leak detection
system to di'fferentiate between identified and unidentified
leakage is discussed in 5.2.5.1 and 7.6.1.3.
5.2.5.7 Sensitivity and Operability ..Tests

Testability of the leakage detection system is contained in
7.6.

5.2.5.8 'afety Interfaces

The Balance of Plant-GE Nuclear Steam Supply System safetyinterfaces for the'eak detection system are the signals from
the monitored balance of plant equipment and systems which are
part of the nuclear system process barrier, and associated
wiring and cable lying outside the Nuclear Steam Supply
Equipment. 'hese balance-of-plant systems and equipment
include the main steam line tunnel, the safety/relief valves,
and .the turbine building sumps.

5.2.5.9 Testing and Calibration
Provisions for Testing and Calibration of the leak detection
system are covered in Cha pter 1'4, "Initial Tests and
Operation".
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5.4.6.2.1.3 Interlocks

The following defines the various electrical interlocks:
a ~

b.

There are four key locked valves namely F063,
F008, F068 and F069 and two key locked resets
namely the "Isolation Resets".

F031's limit switch activates when full open and
closes F010, F022, and F059.

c ~ F068's limit switch activates when full open and
clears F045 permissive so F045 can open.

d. F045's limit switch activates when F045 is not
fully closed and energizes 15 sec time delay for
low pump suction pressure trip and also initiates
startup ramp function. This ramp resets each
time F045 is closed.

e. F045's limit switch activates when fully closed
and permits F004, F005, F025, and F026 to open
and closes F013 and F019.

The turbine trip throttle valve (part of C002)limit switch activates when fully closed and
closes F013 and F019.

g ~ The combined pressure switches at reactor low
pressure and high drywell pressure when activated
closes'F080 and F086.

h. 120% overspeed, high turbine exhaust pressure,
low pump suction pressure, the combined signals
of F045 fully open plus reactor high water level,
or an isolation signal actuates and closes the
turbine trip throttle valve. When signal is
cleared, the trip throttle valve must be reset
from control room.

125% overspeed trips both the mechanical trip at
the turbine and the trip throttle valve. The
former is reset at the turbine and then the
latter is reset in the control room.

An isolation signal closes F008, F063, F064, F076
and other valves as noted above in items f and h.

k. An initiation signal opens F010 if closed, F013
and F045; starts barometric condenser vacuum
pump; and closes F022 and F059 if open.
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5.4.6.2.1.3 Interlocks
The following defines the various electrical interlocks:

a ~ There are four key locked valves namely F063,
F064, F068 and F069 and two key locked resets
namely the "Isolation Resets".

b. F031's limit switch activates when full open and
closes F010, F022, and F059.

ci F068's limit switch activates when full open and
clears F045 permissive so F045 can open.

F045's limit switch activates when F045 is not
fully closed and energizes 15 sec time delay for
low pump suction pressure trip and also initiates
startup ramp function. This ramp resets each
time F045 is closed.
F045's limit switch activates when fully closed
and permits F004, F005, F025, and F026 to open
and closes F013 and F019.

The turbine trip throttle valve (part of C002)
limit switch activates when fully closed and
closes F013 and F019.

The combined pressure switches at reactor low
pressure and high drywell pressure when activated
closes F080 and F086.

h. 120% overspeed, high turbine exhaust pressure,
low pump suction pressure, the combined signals
of F045 fully open plus reactor high water level,
or an isolation signal actuates and closes the
turbine trip throttle valve. When signal is
cleared, the trip throttle valve must be reset
from control room.

3 ~

k.

125% overspeed trips both the mechanical trip at
the turbine and the trip throttle valve. The
former is reset at the turbine and then the
latter is reset in the control room.

An isolation signal closes F008, F063, F064, F076
and other valves as noted above in items f and h.

An initiation signal opens F010 if closed, F013
and F045; starts barometric condenser vacuum
pump; and closes F022 and F059 if open.
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1. High and low inlet RCIC steam line drain;pot
levels, respectively, open a'nd close F054.

m. The combined signal of low flow plus discharge
pressure open and with increased flow closes
F019. Also see items e and f above.

n. The signal of in-line reserve tank low water
level opens valve F031.

5. 4. 6. 2. 2 Equipment and Component Description
5.4. 6. 2.2.1 Design Conditions

Operating parameters for the components of the RCIC Systems,
defined below, are shown on Figure 5.4-10.

a. One 100% capacity turbine and ac'cessories

b.'ne 100% capacity pump assembly and accessories

c. Piping, valves, and instrumentation for:
1. Steam supply to the turbine
2. Steam supply to RHR condensing. heat

exchanger

3. Turbine exhaust to the suppression pool

4. Make-up supply from the conden'sate storage
tank to the pump suction

5. Make-up supply from the suppression pool to
the pump suction

6. Make-up supply from the RHR steam condensing
heat exchangers

7. Pump discharge to the head cooling spray
nozzle, including a test line to the conden-
sate storage tank, a minimum flow bypass line
to the suppression pool, and a coolant water
supply to accessory equipment.

The basis for the design conditions was the American Society
[ of Mechanical Engineers (ASME) Section III, Nuclear Power

Plant Components.
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1. High and low inlet RCIC steam line drain pot
levels, respectively, open and close F054.

m. The combined signal of low flow plus discharge
pressure open and with increased flow closes
F019. Also see items e and f above.

n. The signal of in-line reserve tank low water
level opens valve F031.

5.4.6.2.2 Equipment and Component Description

5.4. 6.2.2.1 Design Conditions

Operating parameters for the components of the RCIC Systems,
defined below, are shown on Figure 5.4-10.

a. One 100% capacity turbine and accessories

b. One 100% capacity pump assembly and accessories

c. Piping, valves, and instrumentation for:
1. Steam supply to the turbine

2. Steam supply to RHR condensing heat
exchanger

3. Turbine exhaust to the suppression pool

4. Make-up supply from the condensate storage
tank to the pump suction

5. Make-up supply from the suppression pool to
the pump suction

6.. Make-up supply from the RHR steam condensing
heat exchangers

7. Pump discharge to the head cooling spray
nozzle, including a test line to the conden-
sate storage tank, a minimum flow bypass line
to the suppression pool, and a coolant water
supply .to accessory equipment.

The basis for the design conditions was the American Society
of Mechanical Engineers (ASME) Section XII, Nuclear Power
Plant Components.

5. 4-24



WNP-2 AMENDMENT NO. 20
November 1981

5.4.6.2.2.2 Design Parameters

Design parameter for the RCIC system components are listed
below. See Figure 5.4-9 for cross-reference of component
numbers listed below:

a. RCIC Pump Operation
( COO1 )

(Refer to Figures
5.4-19a and 5.4-19b)

Flow rate

Water Temperature Range

NPSH

Injection Flow — 600 gpm
Cooling Water Flow—

16-25 gpm
Total Pump Discharge—

625 gpm-
(Includes no margin for

Pump Near)

40'F to 140'F

21 ft minimum

Developed Head 2890 ft 9 1155 psia
Reactor Pressure

610 ft 9 165 psia
Reactor Pressure

BHP, Not to Exceed

Design Pressure

Design Temperature

b. RCIC Turbine Operation
(CO02)

725HP 9 2890 feet
Developed Head

130HP 9 610 feet
Developed Head

1500 psia
40'F to 140'F

H.P. , L.P.
Condition Condition

Reactor Press (Sat. Temp.) 1155 psia 165 psia

Steam Inlet Pressure

Turbine Exhaust Press

Design Inlet Pressure

Design Exhaust Pressure

1140 psia 150 psia

15 to 25 15 to 25
.psia . psia

1250 psia + saturated
temperature

165 psia + saturated
temperature
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Steam Suppl'y
Isolation Valves

(F008)

!

RHR Steam Supply
Isolation Valves

(F063/F064)

Open and/or close against
full- differential pressure
of 1140 psi at a minimum
rate of 12 inches per
minute.

Open and/or close against
full differential pressure
oi ll40 psi.

Cooling Water Pressure
Control Valve

. (F015.)

Pump Suction
Relief Valve

( F017)

Cooling Water
Relief. Valve

( F018)

Self-contained downstream
sensing control valve
capable of maintaining
constant downstream pres-
sure of 75 psia.

100 psig relief setting;-
10 gpm at 10 percent
accumulation.

Sized to prevent over
pressurization piping,
v alv es a equ ipmen t,. in the
coolant loop in the event
o f failure of pressure
control valve F015.

Pump Test Return
Valve

(F022)

Is capable'of throttling
against 1000 psi differ-
ential pressure.

Relief Valve Barometric
Condenser

(F033)

Relief valve is capable of
retaining 10 inches of
mercury vacuum at 140'F
ambient, with a set pres-
sure of 5-7 psig and a
flow of 20 gpm at 10 per-
cent accumulation.

Pump Suction Valve
Suppression Pool

(F031)

Is located as close as
practical to the primary
containment.

Pump Suction Valve
Condensate Storage
Tank

(F010)

Open and/or close against
full differential pressure
of 45 psi within 15
seconds.
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Testable Check Valve

(F065/F066)

System test mode bypasses
this valve, and its func-
tional capabil'ity shall be
demonstrated separately.
Therefore, valve test pro-
visions are provided,
including limit switches
to indicate disc movement.
The valve and valve asso-
ciated equipment are cap-
able of proper functional
operation during high
ambient conditions.,

Warm-Up Line
Isolation Valve

(F076)

Vacuum Breaker
Valv.es

(F080 6 F086)
4

1P

Valve will open and/or
close against full differ-
ential pressure of 1140 psi
at a,minimum-rate of 12
inches per minute.

I'alves will open and/or
close against a different-
ial pressure of 200 psi
at a.minimum rate of 12
inches per minute.

e. Rupture Disc

Assemblies

(D001/D002)

Utilized for turbine cas-
ing protection, shall in-
clude a mated vacuum sup-
port to prevent rupture
disc reversing under
vacuum conditions.

Rupture pressure 150 psig
+ 10 psig

Flow capacity 60,000 lb/Rv
9 165 psig

f. Condensate Storage

Requirements Total reserve storage for
RPV makeup is 135, 000
gallons.
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5.4.6.2.5.3
This mode of
as follows:

Follow steps n through s of 5.4.6.2.5.1.
Steam Condensing (Hot Standby) Operation
operation is manually initiated by the operator

a. Verification made in steps a through j of
5. 4. 6. 2. 5. 1 shall be completed.

b. When the reactor water level is going to be main-
tained in the hot standby mode and the level
starts to drop the RCIC system can be started by
manually pushing the RCIC "Manual Initiation"
push button. See 5.4.6.2.5.1(k) for RCIC subse-
quent starts. Concurrently, the RHR System water
quality should be readied for vessel injection,
see 5.4.7.2.6(b).

C ~ Adjust controller so it may be switched to manual
mode and maintain same flow at pressure condition
established by step b above. Then switch to
manual mode.

d. Adjust flow controller set point as required to
maintain desired reactor water level.

e. When RHR water is ready for vessel injection open
RHR suction valve to RCIC System pump. During
steam condensing operation if the RHR produces
more condensate than required to maintain reactor
level, the excess may be dumped to the suppres-
sion pool via the RHR system. Also, if more flow
is required than supplied from the RHR head
exchangers it will come from the condensate
storage tank.

When steam condensing is completed and the RCIC
system is no longer required, close the RHR suc-
tion valve, manually trip the RCIC system, and
turn flow controller back to automatic.

go

5.4.6.2.5.4
Follow steps n through s of 5.4.6.2.5.1.
Limiting Single Failure

The most limiting single failure in the combined function of
RCIC and HPCS systems is the failure of HPCS. If the capacity
of RCIC System is adequate to maintain reactor water level/
the operator follows 5.4.6.2.5.1. If however, the RCIC capa-
city is inadequate 5.4.6.2.5.1 applies, but additionally the
operator may also initiate the ADS system described in 6.3.2.
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5.4.6.3 Performance Evaluation
The analytical methods and assumptions used in evaluating the
RCIC system aie presented in Chapter 15, "Accident Analyses,"
and Appendix A to Chapter 15, "Plant Nuclear Safety Operation-
al Analyses." The RCIC system provides the flows required by
the analysis (see Figure 5.4-10) within a 30 second interval
based upon considerations noted in 5.4.6.2.4.
5.4.6.4 Preoperational Testing
The preoperational and initial startup test,.program for the
RCIC system is presented in Chapter 14, "Initial Test Pro-
gram."
5.4.6.4 Safety Interfaces
The Balance-of-Plant/GE Nuclear Steam Supply System safety
interfaces for the Reactor Core Isolation Cooling System are:
(1) preferred water supply from the condensate storage tanks;
(2) all associated wire, cable, piping, sensors, and valves
which lie outside the Nuclear Steam Supply System scope of
supply; and (3) air supply for testable check and solenoid
actuated valve(s).
5.4.7 RESIDUAL HEAT REMOVAL SYSTEM

5.4.7.1 Design Bases
The RHR system is comprised of three independent loops. Each
loop contains its own motor-driven pump, piping, valves,
instrumentation and controls. Each loop has a suction source
from the suppression pool and is capable of discharging watex
to the reactor vessel via a separate nozzle, or back to the
suppression pool via a full flow test line. In addition, the
A and B loops have heat exchangers which are cooled by
standby service water. Loops A and B can also take suction
from the reactor recirculation system suction, and can dis-
charge into the reactor recirculation discharge or to the
suppression pool and drywell spray spargers. Spool piece
interties are provided to permit the RHR heat exchangers to
b d to supplement the cooling capacity of the fuel poole use o
cooling system. 'pool piece intertxes are provide p~ ~ ~ d to ermit
the RHR heat exchangers to be used to supplement the cooling
system. The A and B loops also have connections to reactor
steam via the RCIC steam line and can discharge condensate
to the RCIC pump suction or to the suppression pool.
LaSalle 1 and 2, and Zimmer 1 are nuclear plants which
employ similar RHR systems and which are in the process of
being licensed.
5.4.7.1.1 Functional Design Basis
The RHR system has five subsystems, each of which has its own
functional requirements. Each subsystem will be discussed
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6.2.1.1.5.2 Reactor Blowdown Conditions and Operator
Response

In the highly unlikely event of a primary system leak in the
drywell accompanied by a simultaneous open bypass path be-
tween the drywell and suppression chamber, several postu-
lated conditions may occur. For a given primary system
break area, the maximum allowable leakage capacity can be
determined when the containment pressure reaches the design
pressure at the end of reactor blowdown. The most limiting
conditions would occur for those primary system break sizes
which do not cause rapid reactor depressurization, but
rather have long leakage duration. This break size, less
than approximately 0.4 square feet, requires operator action
to terminate the reactor blowdown.

Immediately after the postulated conditions given for a small
primary system break, there would be a fairly rapid rise in
containment pressure as the noncondensable gases in the dry-
well are carried over to the suppression chamber. During
this portion of the transient, it is assumed that the plant
operators are unaware that a leakage path exists. Under
these circumstances, the maximum pressure that can occur in
the suppression chamber is approximately 27 psig. This is
the pressure that would result if all of the noncondensable
gases initially in the containment are carried over to the
suppression chamber free space. For the maximum allowable
leakage calculations, it was assumed that the plant, opera-
tors realize a leakage path exists only when the suppression
chamber pressure reaches 30 psig. For conservatism, an
additional ten minute delay is assumed before any corrective
action is taken to terminate the transient. The corrective
action is also assumed to take five minutes to be effective.
At that time, the containment pressure would be equal to
the design pressure if the allowable leakage had occurred.
The specific corrective action taken after ten minutes is
not accounted for in the analysis. The operators have
several options available to them. If the source of the
leakage is undefined, they would probably depressurize the
primary system via either the main condenser or relief
valves, or they could activate the containment spray system.

6.2.1.1.5.3 Analytical Assumptions

When calculating the allowable leakage capacities for a
spectrum of break sizes, the following assumptions are made:
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a ~ Flow through the postulated leakage path is pure
steam. For a given leakage path, if the leakage
flow consists of a mixture of liquid and vapor,
the total leakage mass flowrate is higher but
the steam flowrate is less than for the case of
pure steam leakage. Since only the steam enter-
ing the suppression chamber free space results
in the additional containment pressurization,
this is a conservative assumption.

b. There is no condensation of the leakage flow
on either the suppression pool surface or the
containment and vent system structures. Since
condensation acts to reduce the suppression
chamber pressure, this is a conservative assump-
tion. For an actual containment there will be
condensation, especially for the larger primary
system break where vigorous agitation at the
pool surface will occur during blowdown.

6.2.1.1.5.4 Analytical Results

The containment has been analyzed to determine the allowable
leakage between the drywell and suppression chamber. Figure
6.2-17a shows the allowable leakage capacity (A/ ~K as a
function of primary system break area. A is the area of
the leakage flow path and K'is the total geometric loss
coefficient associated with the leakage flow path.

Figure 6.2-17a is a composite'of two curves. If the break
area is greater than -approximately 0.4 square feet,'natural
reactor depressurization will rapidly terminate the trans-
ient. For break areas less than 0.4 square feet, however,
continued reactor blowdown limits the allowable leakage to
small values. The maximum allowable leakage capacity is at
A/ V K = 0.026 square feet. Since a typical geometric loss
factor would be three or greater, the maximum allowable
flow path would be about 0.052 square feet. This corresponds
to a 3 inch line size.

Burns and Roe, Inc. confirmed the results of the above
analysis by GE in Reference 6.2-7. Further investigation
into the transient nature of the problem was then undertaken
at the request of the NRC.
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A transient analysis using the CONTEMPT-LT (Ref. 6.2-8)
computer code was performed. The code was modified to in-
clude the mass and energy transfer to the suppression pool
from relief valve discharge. The limiting case was a very
small reactor system break which would not automatically
result in reactor depressurization. For this limiting case,it was assumed that the response of the plant operators was
to shut the reactor down in an orderly manner at 100oF/hr
cooldown rate. No other operator action was accounted for.
Heat sinks considered were such items as major support steel
inside containment, the reactor pedestal, the diaphragm
floor and support columns and the steel and concrete of the
primary containment. Based on this analysis, the allowable
bypass leakage (A/ V K) was 0.028 ft . The drywell pressure
transient is shown in Figure 6.2-17b along with the corres-
ponding curves of wetwell pressure, wetwell temperature and
suppression pool temperature.

The allowable bypass leakage of 0.028 ft2 is well above the
maximum possible containment bypass leakage. Periodic
testing will be performed to confirm that. the containment
bypass leakage does not exceed A/ V K = 0.0045 ft2. Figure
6.2-17c presents the resulting containment, transient for
A/ V K = 0.0045 ft2. The peak containment pressure shown in
Figure 6.2-17c is well below the containment design pressure.

6.2.1.1.6 Suppression Pool Dynamic Loads'

generic discussion of the suppression pool dynamic loads
and asymmetric loading conditions is given in Mark II
Dynamic Forcing Function Information Report, Reference 6.2-4.
A unique plant assessment of these dynamic loads is made in
WNP-2 Design Assessment Report, Reference 6.2-5.

6.2.1.1.7 Asymmetric Loading Conditions

See comment in 6. 2. 1. 1. 6.
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All containment purge valves, including the 2" bypass valves,
are designed to shut within four seconds of receipt of a
containment, isolation signal and to shut against. full

con-'ainmentdesign pressure, 45 psig. The containment isolation
signals and the purge valves are part of the containmentisolation system which is an ESF system. Each purge line
has two isolation valves. These valves are opened by allow-
ing compressed air to oppose a spring in the valve actuator.
On a loss of compressed air, loss of electrical signal, or
on a containment isolation signal the valve is shut. If
the purge system were operating at the time of a LOCA, the
system will automatically be secured. The level of theactivity released through the purge system before isolation
would be limited to the activity present in the coolant priorto the accident since the purge system will be isolated be-
fore any postulated fuel failure could occur.
6.2.1.1.8.3 Post — LOCA

The unit, coolers are not required after a LOCA since heat
removal is then accomplished by the containment cooling
system, a subsystem of the RHR system, as described in 6.2.2.
Two 100% redundant hydrogen recombiners are available to be
placed in operation to ensure that the hydrogen buildup does
not reach a flammable level. Containment purge has the
capability for a controlled purge of the containment atmosphereto aid in hydrogen control, if necessary.

Any equipment located inside the primary containment whichis required to operate subsequent to a LOCA has been designedto operate in the worst anticipated accident, environmentfor the required period of time.

6.2.1.1.9 Post Accident Monitoring
A description of the post accident monitoring systems is pro-
vided in 7.5.

6.2.1.2 Containment Subcompartments

The two areas within the primary containment considered sub-
compartments are the area within the sacrificial shield wall
and the area above the refueling bulkhead plate at elevation583'.
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All potential pipe breaks within the sacrificial shield wall

!

have been evaluated. The information is contained in
References 3.8-5, 3.8-6, 3.8-7, and 3.8-24. These references
have been previously submitted to the NRC.

Two analyses were performed to ensure the adequacy of the
refueling bulkhead and inner refueling bellows at elevation
583'. The first analysis, a break of the RCIC head spray
line, determines. the maximum downward loading due to pipe
breaks, and the second analysis, a break of the RRC suction
line, determines the maximum upward loading. These analyses
are summarized below.

Subcompartment analyses for a postulated high energy pipe
break in the primary containment were performed for the annu-
lus inside the sacrificial shield wall, and the regions above
and below the bulkhead plate which divides the drywell into
the upper head region and the lower region.

The analypes for the annulus were reported in full detail in
References 6.2-9 through 6.2-11. 'he result of the case of a
60-node model of the shield wall annulus for pressure tran-
sient calculation was confirmed by the NRC, and the analysis
was considered acceptable for the shield wall base design and
the design of the shield wall above the base, as stated in NRC
letters (References 6.2-12 and 6.2-13).

Information with respect to the analyses for the upper head
region and the lower region is provided below.

a. For the subcompartment analysis in the upper
head region, the worst case is a double

ended'uillotinebreak in the 6" RCIC line above the .

RPV head at approximately elevation 595.1 ft.
For the analysis in the lower region in order
to determine the differential pressure across
the bulkhead plate, the worst case is a double
ended guillotine break in the 24" recirculation
line anywhere inside the drywell. The pipe
breaks were postulated for the subcompartment
structural design and the component support
design.

b. The blowdown mass and energy release rates as
functions of time for the 6" RCIC line break are
shown in Table 6.2-20 (Steam) and 6.2-21 (Water).
The blowdown mass and energy release rates as
functions of time for the 24" recirculation
.line break are shown in Table 6.2-22 (Steam) and
6.2-23 (Water).
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The design specifications require each isolation valve to be
operable under the most severe operating conditions that it
might experience. Each isolation valve is afforded protec-
tion by separation and/or .adequate barriers from the con-
sequences of potential missiles.

Electrical redundancy is provided in isolation valve arrange-
ments which eliminates dependency on one power source to
attain isolation. Electrical cables for isolation valves in
the same line have been routed separately. Cables have been
selected and based on the specific environment (see 3.11) to
which they may be subjected, such as high radiation, high
temperature, and high humidity.

Provisions for administrative control and/or locks ensure that,
the position of all nonpowered isolation valves is maintained
and known. For all power operated valves the position is in-
dicated in the main control room. Discussion of instrumenta-
tion and controls for the isolation valves is included in
Chapter 7.

6.2.4.3.2 Evaluation Against General Design Criteria
6.2.4.3.2.1 Evaluation Against Criterion 55

The reactor coolant pressure boundary (RCPB), as defined in
10 CFR 50, Section 50.2 (v), consists of the reactor pres-
sure vessel, pressure. retaining appurtenances attached to
the vessel, valves and pipes which extend from the reactor
pressure vessel up to and including the outermost isolation
valve. The lines of the reactor coolant pressure boundary
which penetrate the containment include provisions for isola-
tion of the containment, thereby precluding any significant
release of radioactivity. Similarly, for lines which do not
penetrate the containment but which form a'portion of the
reactor coolant pressure boundary, 'the design ensures that
isolation of the reactor coolant pressure boundary can be
achieved.

6.2.4.3.2.1.1 Influent Lines

Influent lines which penetrate the primary containment. and
connect directly to .the RCPB are equipped with at least two
isolation valves, one inside the drywell, and the other as
close to the external, side of the containment as practical.
Protection of the environment is provided by these isolation
valves.
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Table 6 ..2-16 contains those influent pipes that comprise the
reactor coolant pressure boundary and penetrate the contain-
ment.

6.2.4.3.2.l.l.l Feedwater Lines

The feedwater lines are part of the reactor coolant pressure
boundary as they penetrate the drywell to connect with the
reactor pressure vessel. The isolation valve inside the dry-
well is a y-pattern check valve, located as close as practic-
able to the containment wall. Outside the containment is
another y-pattern check valve located .as close as practicable
to the containment wall and farther away from the containment
is a motor operated gate valve. Should a break occur in .the
feedwater line, the check valves prevent significant loss of
reactor coolant inventory and offer immediate isolation. How-
ever, in case a loss-of-coolant accident occurs without a
seismic event, the design allows the condensate and condensate
booster pumps to supply feedwater to the vessel through a by-
pass line around the reactor feed pumps — which are tripped

!

on a loss of steam supply — as soon as the vessel is partially
depressurized. For this reason, the outermost gate valve
does not automatically isolate upon signal from the protection
system. The gate valve meets the same environmental

and'eismicqualif ications as the outboard isolation valve. The
valve is capable of being remotely closed from the control
room to provide long-term leakage protection upon operator
judgement that feedwater makeup is unavailable or unnecessary.
No credit is taken for feedwater flow in accessing core and
containment response to a loss-of-coolant accident.

6.2.4.3.2.1.1.2 HPCS Line

The HPCS line penetrates the drywell to inject directly into
the reactor pressure vessel. Isolation is provided by an air
testable check valve, located inside the drywell with position
indicated in the main control room, and remote-manually actu-
ated gate valve located as close as practicable to the ex-
terior wall of the containment. Long-term leakage control is
maintained ty this gate valve. If a 1oss-of-coolant accident
occurred, this gate valve would receive an automatic signal
to open.

6.2.4.3.2.1.1.3 LPCI and LPCS Lines

Satisfaction of isolation criteria for the LPCI and the LPCS
system is accomplished by use of remote-manually operated
gate valves and check valves. Both types of valves are nor-
mally closed with the gate valves receiving an automatic
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( see Table 3. 2-1) . The skid and the equipment mounted onit meet Seismic Category I requirements. The system is de-
signed to be in accordance with XEEE Std. 279-1971,
(Criteria for Protection Systems for Nuclear Power Generat-
ing Stations), and XEEE 344-1971 (Guide for Seismic Quali-
fication of Class I Electric Equipment for Nuclear Power
Generation Stations). The system is designed to withstand
dynamic effects present in the containment (temperature
and pressure) following the occurrence of a loss-of-coolant
accident. All skid mounted components subjected to the con-
tainment gas stream are capable of withstanding the total
post LOCA integrated radiation dose of 3.1 x 107 rads. The
hydrogen recombiner system is used in conjunction with
monitoring the atmosphere of the containment for hydrogen
concentrations. The monitoring system is operated con-
tinuously. Readout is provided in the main control room.

1

Following the postulated LOCA, warmup of the hydrogen re-
combiner system is initiated from remote-manual controls. The
system is sized to maintain the hydrogen concentration in the
primary containment to less than 4% by volume. The system
requires a 30 minute warmup period. The system is placed into
operation. manually from the main control room. Once placedinto operation, the system continues to operate until manually
shutdown after an adequate safety margin in hydrogen con-
centration is reached. The operation of the system is moni-
tored from the main control room.

The containment atmospheric control system is supplied by
redundant Class 1E power supplies. Cooling water systems
are placed into operation by the same signals which start up
the ECCS.

Cooling water for operation of the system (at 85 F) is taken
from the standby service water system. This cooling wateris used for the following purposes:

a ~ Scrubber (water consumption 1-10 gpm, average
4 gpm): removing particulate matter and
condensing steam in the gases from the primary,
containment and reducing the temperature of
these gases, and

b. Aftercooler (water consumption 20-50 gpm); cool-
ing the gases leaving the recombiner prior to
,returning this mixture of gases and water vapor
to the primary containment.
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The cooling water supplied to the aftercooler'is returned
to the standby service water system. The cooling water
supplied to the scrubber is discharged to the suppression
pool. „

All components of the containment atmosphere control system
are redundant. Controls include the control panel located
in the main control room and the local control panel for
each recombiner located in environmentally suitable rooms
in the reactor building. All of the functions necessary to
control the system are located in the main control room.

6.2.5.2.4 Containment Purge

Containment purge, discussed in 6.2.1.1.8, has the capability
for a controlled purge of the containment atmosphere to aid
in hydrogen control, if necessary.

6.2.5.3 Design Eval'uation

Based on the assumptions of the model described below, it
is calculated that the hydrogen- concentration in the dry-
well eventually reaches 4% by volume approximately 10.0
hours after the postulated LOCA if the hydrogen recombiner
is not in operation. The recombiner is "started, however,
when the hydrogen concentration reaches approximately 3.5% by
volume (2.75 hours after the postulated LOCA) to limit the
hydrogen concentration below 4% by volume. Figure 6.2-26
shows the drywell and suppression chamber hydrogen concen-
tration as a function of time, with and without operation
of the, hydrogen recombiner system at design capacity of
150 scfm and at 105 scfm, minimum flow required to maintain
the hydrogen concentration below 4% by volume.

The determination of the time dependent hydrogen concen-
tration in the drywell and suppression chamber atmospheres
is based on a two-region model of the primary containment,
a drywell and a suppression chamber atmosphere.

The drywell and suppression chamber free volumes contain
air and water vapor at atmospheric pressure just prior to
the postulated LOCA. Gases considered available for
hydrogen dilution are the non-condensibles and water vapor
present during normal operating conditions. Water vapor
generated from blowdown is not considered. The radiolytic
generation of free oxygen is added to the total inventory
of gases. The pressure in containment is assumed to remain
at atmospheric pressure and the temperature history of

t

Figure 6.2-7 curve a, is used. The hydrogen contribution
from zinc and organics took no credit for dilution.
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6.2.6.5 Special Testing Requirements

The secondary containment shall be subjected to tests prior
to initial fuel loading and at each refueling outage to as-
sure the maximum allowable leakage rate of 100% of secondary
containment free volume per day at -0.25 inches 'water gauge
pressure with respect to outside atmospheric pressure. The
test procedure for determining that the leakage rate does
not exceed the maximum allowable is summarized in 6.2.3.4.
See Chapter 16, Technical Specifications. Test procedures
for the MSIV-LCS are in 6.7.
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TABLE 6.2-14

CONTAINMENT PENETRATIONS'UBJECT TO TYPE B TESTS

I ELECTRICAL PENETRATIONS

PENETRATION NUMBER TYPE 'SERVI'CE COMMENTS

X-100 A,B,C and D

X-101 A,B,C and D

X-102 A and B

X-103 A,B and C

X-104 A,B,C and D

X-105 A,B,C and D

X-106 A,B,C and D

X-107 A and B

Neutron Monitoring

Control Rod Position
Indicator
Thermocouple and
RTD
Medium Voltage
Power
Low Voltage
Power
Control and In-
dication
Spares

Low Voltage Power
Control and In-
dication.

Electrical Penetra-,
tions are provided
with double seals
and are separately
testable at 45 psig.
The test taps and
seals are so located
that tests can be
conducted without
entry into nor
pressurization of
the primary con-
tainment.

II PERSONNEL AND EQUIPMENT ACCESS PENETRATIONS

PENETRATION NUMBER

X-15

X-16

X-28

X-51

TYPE 'SERVICE

Equipment Hatch

Personnel Access
Lock
CRD Removal Hatch

Suppression Chamber
Access Hatch

COMMENTS

Separately testable
at 45 psig without
pressurization of
the primary contain-
ment. Testing of
the personnel access
lock is described
in detail in
3.8.2.7.5.
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TABLE 6.2-15

SUPPRESSION CHAMBER REACTOR'.BLDG'. DIFFERENTIAL'RESSURE
INDICATING'WITCH'HARACTERI'STICS

Instrument Ta No. Rancne ~Set oint A~ccurac

CSP-QPIS-4

CSP-QPIS-5
CSP-dPIS-6

0-2 PSID 0.5 PSID
0-2 PSID 0.5 PSID
0-2 PSID 0.5 PSID

+ 2%

+ 2%

+ 2%
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6 ~ 4 ~ 3, SYSTEM, OPERATIONAL PROCEDURES

As summarized in 6.4.2.2 and described,",in"detail in''9'"4".l,"'he
response of the pain control room".habitability.sy'stems 'to any
emergency condition is fully,.automatic.".'u'ring ho'imal"-"and
emergency operation the control" room'oper'ator'el'ect's'the air
handling unit whj.ch operates. to"maintain design" temperatures
in, thy control room. Periodically,.t'e operating unit'-is
stopped and the -standby unit started so that the- se'rvice'~time
of both units ip approximately equal;; Xn th'e event.'th'e ':",

operating, unit fails, control room personnel start the 'standby
unit from, the control room.

..The responses of the ..control room "habitability s'stem to>'
either, chlorine or airborne radioactivity .are compatible 'and
fully -.automatic. On receipt of either signal th'e emergencyfilter units are started, the,,exhaust.,fan .stopped and

asso-'iateddamper shut, the appropriate air intake isolation
valves =closed„ and -an ..alarm ann'unciated'~n"::th'h""cont'rol room.
Procedures are established for the donning of portable
breathing;.apparatus;„,by;. operatin'g'ersonne'1'~'on"'receipt of a
4igh,,chlorine;levej«,alamo'.>;;,.

(pc, «) '.
~
'" '... ', '. „'j.', ( "'f «»'f'> «»< o

6. 4. 4. "v",:DESIGN",BVALUATlON,,",i-.;;

6; 4:.,4,1-; „;Radiolog ical ~ Protection i" 3

Operating personnel in the main control room are protected
fromm the radiological; effects"of a'".loss-o'-'co'o1ant accident by
pressuqj.-zing the main 'control room" with 1000 c'fm of filteredair drawn from either. of;.two remote'.fresh'~'air intakes. Thisoperation:limits the„30 day-.dose to op'erator's'to below that ofCriterjon. 19,of;, 10CFR50,". Appendix''.-. 'All'"essential components
of',the;contro3. room habitability systems are"redundant,
Seismic Category,I~, and pow'ered-'>from'-Class'1'E buses. The 30
day~;dose. analysis~"for..control» room. operators's"summarized

,
b *

h «*,
«

The guidance in Revision 1 to USNRC Standard Review Plan (SRP)6.4 was~- used *in the. control'ro'om dose analys'is 'for WNP-2. The
,emergency -ventilation.'system;.is:of:the'dual".inlet design with
the automatic „selection;;:contro1 'feature'.= Since"-'the design
,employs..only,--two,,valves in series ";on. each remote'nlet, the
damper,„ repair, alternative .delineated.;in 'Appendix A to SRP 6.4,
Revisi,og 1;, - w.as --u,tili.ze,d.'.',;

tt

All components of .the,valves -and.'operators for<the remote
iplets; are considered to be .hi.ghly:reliable~=='The valve is abutterfly-. type,'wi'th: the -.disc.ke'yed'o:a"pivot''shaft. The
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operator is an electro-hydraulic type with a spring drivenfailure mode to open. The valves are readily accessible to
the control room operator through a ceiling hatch or via a

I

stairwell to the floor above the control room. The manual
manipulations necessary to reposition a failed closed valve
have been investigated and found to be simple. For analysis
purposes, a repair time of 1/2 hour is assumed. Simulated
repairs and valve manipulations will be conducted as part of
plant training. Valve position indication in the control roomis positive for the operators via limit switches mounteddirectly to the valve shafts. In addition, each valve shaft
is marked to indicate the full open and closed valve positionat a glance so the operator has reliable local indication
during manual repositioning. The assumptions made in the dose
analysis are identical or more conservative than those made in
15.6.5, for the DBA-LOCA since this is the limiting event for
control room impact. In summary,

a. the source term is comparable to Table 15.6-13;

b. primary to secondary containment leakage is
assumed to be 0.73 weight 8/day (0.5% per day is
due to the design basis leak rate and 0.23%/day
is due to the MSIV leakage control system);

c. the bypass leakage from the primary containment
to the environment is assumed to be 0.74 scfh;

d. the standby gas treatment system i:n the reactor
building is assumed to incur 7 scfm inleakage perunit bypassing the filter train. Though negli-
gible inleakage is expected, and the integrity of
the system is controlled by technical specifica-
tion, 7 scfm is evaluated to give an upper bound
on the control room dose consequences. The
assumed inleakage results in an effective degra-
dation of SB&T unit filter efficiency from 99% to
98.7%. See 6.5 for further discussion;

e. as per SRP 6.4, Revision 1, it is assumed a
failure occurs in one of the two valves in series
on the remote inlet furthest from the plant. No
manual correction was assumed for two hours after
the accident. Manual correction was assumed to
require 1/2 hour and 1/2 hour was added for
margin. Hence, both remote intakes are assumed
to become operational three hours after the
accident. During the first three hours, only theinlet closest to the reactor building vent is
considered operational;

6.4-7a
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8.3.1.4. Fire 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 andreliability 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 7.6g
and'ppendix 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
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c. Conformance to Regulatory Guide 1.30 (8/11/72)

The quality assurance requirements of IEEE 336-1971 (see
discussion above) are applicable during the plant design and
construction phases and will also be implemented as an
operational 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.

The system level annunciators are grouped together and located
on a panel near the control room operator's console.

In addition to system level annunciation, component and chan-
nel level annunciators are provided on other panels either in
the control room near system controls or locally near affected
equipment, 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 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. System lineup improper;

7. 1-10
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9. Main Steam Line Radiation Monitors

High radiation in the vicinity of the main steam lines may
indicate a gross fuel failure in the core. When high
radiation is detected near the steam lines, a scram is ini-
tiated to limit the release of fission products from the fuel.
This condition also signals the primary containment and
reactor vessel isolation control system to initiate contain-
ment isolation to prevent the release of fission products.
Refer to Figure 7.2-8 (Process Radiation Monitoring IED).

Main steam line radiation is monitored by rour redundant
radiation monitors. Each monitor provides a trip signal to
one of the four RPS sensor trip channels when high gamma
radiation is detected in the vicinity of the main steam lines.
Main steam line high radiation occurs due to gross release of
fission products from the fuel. This condition would only
occur after an accident, in which the primary variables for
trip initiation would be reactor vessel low water. level, reac-
tor vessel high pressure or power. These variables are
diverse to main steam high radiation. ln the event of a
failure to scram from main steam high radiation, trip
initiation, and protective action will have been initiated
from these other diverse variables.

10. Manual Scram

A scram can be initiated manually. There are four scram
switches, one for each of the four RPS trip logics. The
manual scram switches are arranged in two groups of two
switches. One group contains the A1 and B~ switches and
A2 and B2 are in the other group. To initiate a manual scram,
at least two switches in a group must be depressed. By
operating the manual scram switch for one logic at a time and
then resetting that logic, each actuator logic can be tested
for manual scram capability.

11. Reactor Mode Switch Manual Scram

Even though the action is not a safety function, reactor scram
can be initiated by placing the mode switch in the "shutdown"
position. The mode switch consists of four independent banks
of contacts. A "shutdown" position contact from each of the
four banks is a scram input to the associated RPS trip logic.
Refer to the RPS electrical schematics referenced in 1.7 for a
complete description of the reactor mode switch.

The scram signal, initiated by placing the mode switch in
SHUTDOWN is automatically bypassed after 10 seconds by a timer
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which allows the control rod drive hydraulic system valve
lineup to be restored to normal before the control room opera-
tor can reset the RPS logic.
The RPS receives power from two high inertia a-c motor genera-
tor sets. A flywheel provides high inertia sufficient to
maintain voltage and frequency within 5% of rated values for
at least 15 seconds following a total loss of power to the
drive motor. The drive motor supplies are backed up by divi-
sional diesel generator supplies which prevent automatic scram
'from a loss of offsite power.

Alternate power is available to each RPS bus and is manually
switched to the bus as necessary for maintenance of the RPS
M-G sets. The alternate power switch is interlocked to pre-
vent simultaneous feeding of both buses from the same source.
The switch also 'prevents paralleling of a motor-generator set
with the alternate supply.
The RPS is designed to utilize a fail-safe logic and actuation
scheme. Therefore, the power supplied by the RPS M-G sets to
hold RPS components energized is expendable and considered
non-safety-related. The M-G sets are not Quality Class I or
Seismic Class I. However, to assure that overvoltage or
underfrequency does not damage safety related components
within the RPS, redundant Class IE bus monitoring devices are
provided to trip the RPS bus should voltage and frequency
exceed predetermined limits.
7.2.1.2 Design Basis

The RPS is designed to provide timely protection against the
onset and consequences of conditions that threaten the
integrity of the fuel barrier and the reactor coolant pressure
boundary. Chapter 15, "Accident Analysis," identifies and
evaluates events that jeopardize the fuel barrier and reactor
coolant pressure boundary. The methods of assessing barrier
damage and radioactive material releases, along with the
methods by which abnormal events are identified, are presented
in that chapter.

The following variables are monitored in order to provide
protective actions to the RPS indicating the need for reactor
scram.

a. Variables Monitored to Provide Protective Actions.
1. Neutron Monitoring System Trip
2. Reactor Vessel System High Pressure
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f. Range of Transient, Steady State, and
Environmental Conditions

The reactor protection system (RPS) 120 Vac power is provided
by high inertia M-G sets. Voltage regulation is designed to
respond to a step load change of 50% of rated load with an
output voltage change of not more than 15%. The flywheel on
each M-G set provides stored energy to maintain voltage and
frequency within +5%, for 15 seconds, preventing momentary
switchyard transients from causing a scram. RPS relays and
contactors will operate without failure within the range of
-15% to +10% of rated voltage. Refer also to the discussion
in 7.2.1.1(3).
Environmental conditions for proper operation of the RPS
components are discussed in Table 3.11-1 for inside the
containment and Table 3.11-2 for outside the containment.

g. Malfunctions, Accidents, and Other Unusual Events
Which Could Cause Damage to Safety Systems

Unusual events are defined as malfunctions, accidents, and
others which could cause damage to safety systems. Chapter 15
and Appendix 15A, "Accident Analysis", describe the following
credible accidents and events; floods, storms, tornados,
earthquakes, fires, LOCA, pipe break outside containment,
feedwater line break, and missiles. Each of these events is
discussed below for the RPS.

All components essential to the operation of the RPS are
designed, fabricated, and mounted to Class IE standards.
However even though the sensors initiating reactor scram which
monitor turbine stop valve position and turbine governor valve
fast closure are designed and purchased to Quality Class I,
Seismic Class I, they are physically mounted on equipment
which is not Seismic Class I/Quality Class I, and located in
the turbine generator building which is not Siesmic Class I.
For this reason other diverse variables (reactor pressure and
neutron flux trips) may be relied upon for reactor scram if
components in the turbine generator building fail.

1. Floods

The buildings containing RPS components have been designed to
meet the PMF (Probable Maximum Flood) at the site location.
This ensures that the buildings will remain water tight under
PMF including wind generated wave action and wave runup. For
a discussion of internal flooding protection refer to
3.4.1.4.1.2, 3.4.1.5.2, and 3.6.
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2. Storms and Tornados

The buildings containing RPS components except the turbine
generator building have been designed to withstand all cre-
dible meteorological events and tornados as described in 3.3.

3. Earthquakes

The structures containing RPS components except the turbine
building have been seismically qualified as described in 3.7
and 3.8, and will remain functional during and following a
safe shutdown earthquake (SSE).

4. Fires

To protect the RPS in the event of a postulated fire, the RPStrip logics have been divided into four separate sections
within two separate RPS panels. The sections within a panel
are separated by fire barriers. .?f 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 the fire.
The use of separation and fire barriers ensures that, even
though, some portion of the system may be affected, the RPSwill 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'eparatewireways 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 the 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.
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To prevent inadvertent actuation of the ADS two channels oflogic for each ADS trip system (A a B) are used. Both chan-
nels must be activated to actuate an ADS trip system. Referto Figure 7.3-10c for a schematic representation of the ADSinitiation logic.
Each channel contains a single input from a drywell high
pressure sensor. In addition, one channel includes two dif-
ferential pressure sensor inputs monitoring reactor vessel low
water level (Trip Level 3 and Trip Level 1). The second low
water level trip (Trip Level 3) provides confirmation of a
reactor vessel low water level condition. The other channel,in addition to drywell high pressure, includes a single reac-tor vessel low water level (Trip Level 1) input.
To assure that adequate makeup water is available after the
vessel has been depressurized each logic channel includes a
pump discharge presure permissive signal indicating LPCI or
LPCS system available for vessel water makeup. Any one of the
three LPCI pumps or the LPCS pump is sufficient to permit
automatic depressurization.
After receipt of the initiation signals and after a delay pro-
vided by timers, each of the two solenoid pilot air valves areenergized. This allows pneumatic pressure from the accumula-tor to act on the air'ylinder operator. Each ADS trip systemtimer can be reset manually to delay system initiation. Ifreactor vessel water level is restored by HPCS prior to the
end of the time delay, ADS initiation will be prevented.

The ADS trip system A actuates the "A" solenoid pilot valve on
each ADS relief valve. Similarly, the ADS trip system B
actuates the "B" solenoid pilot valve on each ADS relief
valve. Actuation of either solenoid pilot valve causes the
ADS valve to open to provide depressurization.
Once initiated the ADS logic seals-in and can be reset by thecontrol room operator only when either drywell pressure or
vessel water level return to normal.

Two control switches (one for each trip system solenoid) are
located in the main control room for each safety-relief valve
associated with the ADS. Each switch controls one of the two
solenoid pilot valves.
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7.3.1.1.1.3 Low Pressure Core Spray (LPCS) — Instrumentation
and Controls

a. LPCS Function

The purpose of the LPCS is to provide low pressure reactor
vessel core spray following a loss-of-coolant accident when
the vessel has been depressurized and vessel water level has
not been restored by the HPCS. The LPCS is functionally
diverse to.the LPCI mode of the residual heat removal system.
See 6.3.2.2.3.

b. LPCS Operation

Schematic Arrangements of system mechanical equipment is shown
in Figure 7.3-11 (LPCS PAID). LPCS component control logic 'is
shown in Figure 7.3-12 (LPCS FCD). Instrument specifications
are listed in Tables 7.3-5 and 7.3-6. Plant Layout Drawings
and Electrical Schematics are identified in 1.7. Operator
Information Displays are shown in Figure 7.3-11 (LPCS PAID)
and Figure 7.3-12 (LPCS FCD).

The LPCS is initiated automatically by either, reactor vessel
low"water level and/or drywell high pressure. The system is
designed to operate automatically for at least 10 minutes
without any actions required by the control room operator.
Once initiated the LPCS logic seals-in and can be reset by the
control room operator only when the initial conditions return
to normal. Refer to Figure 7.3-12 for a schematic represen-
tation of the LPCS system initiation logic.
Reactor vessel water level (Trip Level 1) is monitored by two
redundant differential pressure switches. To provide diver-
sity drywell pressure is monitored by two redundant pressure
switches. The vessel level switch contacts and the drywell
pressure switch contacts are connected in a one-out-of-two
twice logic arrangement so that no single instrument failure
can prevent initiation of LPCS.

The LPCS components respond to an automatic initiation signal
simultaneously (or sequentially as noted) as follows:

i. The Division 1 Diesel Generator is signalled
to start,

2. The normally closed test return line to the
suppression pool valve MO F012 is signalled
closed,

3. When power (offsite or onsite) is available
at the LPCS pump motor bus the LPCS pump is
signalled to start,
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b. SSW System Operation

Schematic Arrangements of system mechanical equipment is shown
in Figure 9.1-4 (SSW Flow Diag.). SSW component control logic
is shown in Figure 7.3-17 (SSW Control Logic Diag.). Instrument
specifications are listed in Tables 7.3-21 and 7.3-22. Plant
Layout Drawings and Electrical Schematics are identified in
1.7. Operator Information Displays are shown in Figure 9.1-4
(SSW Flow Diag.) and Figure 7.3-17 (SSW Control Logic Diag.).
The SSW system is automatically initiated as follows:

1. The Division 1 SSW pump P-1A is started auto-
matically if water level in the spray pond issufficient and when either the RHR A pump,
the LPCS pump, or the Division 1 diesel
generator is started,

2. The Division 2 SSW pump P-1B is started auto-
matically if water level in the spray pond is
sufficient and when either the RHR B pump,
RHR C pump, the Division 2 diesel generator,
or the RCIC pump is started,

3. The HPCS service water pump C002 is automati-
cally started when the HPCS pump is started.

Once the service water pumps are started the following occurs:

1. The RHR heat exchanger service water
discharge valves MO F068A,B are signalled
open,

2. After the SSW pumps discharge pressure
exceeds a minimum value the pump discharge
valves V-2A,2B and V-29 are signalled to
open,

The SSW pumps are automatically tripped if spray pond water
level becomes too low.

7.3.1.1.7 Main Control Room and Critical Switchgear Rooms
HVAC System — Instrumentation and Controls

Schematic Arrangements of system mechanical equipment is shown
in Figure 3.2-19 (HVAC Flow Diag.). Component control logic is
shown in Figure 7.3-14 (HVAC Control Logic Diag.). Instrument
specifications are listed in Tables 7.3-19 and 7.3-20. Plant
Layout Drawings and Electrical Schematics are identified in
1.7. Operator Information Displays are shown in Figure 3.2-19
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(HVAC Flow Diag.) and Figure 7.3-14 (HVAC Contr'ol Logic
Diagram).

For a complete description of the Main Control Room and
Critical Switchgear Rooms HVAC Instrumentation and Controls
refer to 9.4.1.
7.3.1.1.8 Containment Atmosphere Control (CAC) System—

Instrumentation and Controls

Schematic Arrangements of system mechanical equipment is shown
in Figure 3.2-17 (CAC Flow Diag.). CAC component control
logic is shown in Figure 7.3-21 (CAC Control Logic Diag.).
Instrument specifications are listed in Tables 7.3-17 and
7.3-18. Plant Layout Drawings and Electrical Schematics are
identified in 1.7. Operator Information Displays are shown in
Figure 3.2-17 (CAC Flow Diag.) and Figure 7.3-21 (CAC Control
Logic Diag.).
For a complete description of the CAC System Instrumentation
and Controls refer to 6.2.5.
7.3.1.1.9 Standby Gas Treatment System (SGTS)

Instrumentation and Controls

For a complete description of the SGTS Instrumentation and
Controls refer to 6.5.1.

Schematic Arrangements of system mechanical equipment is shown
in Figure 3.2-16 (SGTS .Flow Diag.). SGTS component control
logic is shown in Figure 7.3-19 (SGTS Control Logic Diag.).
Instrument specifications are listed in Tables 7.3-15 and
7.3-16. Plant Layout Drawings and Electrical Schematics are
identified in 1.7. Operator Information Displays are shown in
Figure 3.2-16 (SGTS Flow Diag.) and Figure 7.3-19 (SGTS Control
Logic Diag.).
7.3.1.1.10 Reactor Building Ventilation and Pressure Control

System — Instrumentation and Controls

a. System Function

The reactor building ventilation and pressure control system
automatically maintains subatmospheric pressure of 1/4" water
gage in the reactor building atmosphere. See 9.4.2.

b. System Operation,

Schematic Arrangements of system mechanical equipment is shown
in Figure 3.2-18 (HVAC React. Bldg. Flow Diag.). System com-
ponent control logic is shown in Figure 7.3-19 (SGTS Control
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Logic Diag.). Instrument specifications are listed in Tables7.3-15 and 7.3-16. Plant Layout Drawings and Electrical
Schematics are identified in 1.7. Operator Information Dis-
plays are shown in Figure 3.2-18 (HVAC React. Bldg. Flow
Diag.) and Figure 7.3-19 (SGTS Control Logic Diag.).
The differential pressure is monitored by eight redundant dif-ferential pressure transmitters, four in Division 1 and fourin Division 2, which measure the differential pressure fromthe exterior of four sides of the 'reactor building to the fuel
pool area. The signal indicating the least differential
pressure from the four differential pressure'ransmitters in
one division is selected and is used to control the positionof a damper of that division in the normal reactor building
exhaust fan units or upon the initiation of the standby gastreatment system by containment isolation signals high drywell
pressure, low reactor water level, or reactor building exhaust
high radiation, the reactor building ventilation and pressurecontrol system then controls reactor building pressure bycontrolling the standby gas treatment system fan units.
(See 6.5.1).
7.3.1.1.11 Containment Instrument Air '(CIA) System

a. CIA System Function

The purpose of the containment instrument air system is to
provide uninterruptable divisional instrument air to essential
ADS valve accumulators inside primary containment and non-
safety-related instrument air supplies to other valves inside
containment as shown in Figure 3.2-21. The system consists of
a safety-related portion, which is comprised of two divisions,
and a non-safety-related portion. During normal operation,the non-safety-related portion of the system provides controlair to ADS accumulators and other valves.
In the event of failure of the non-safety-related portions of
the system, which is indicated by low header pressure and
detected by two redundant pressure switches, the safety-related portion automatically maintains header pressure from
two nitrogen bottle sources. The non-safety-related portionof the system is isolated from the safety-related portion upondetection of failure of the non-safety-related portion. See9.3.1.2.2.

b. CIA System Operation
Schematic Arrangements of system mechanical equipment is shownin Figure 3.2-21 (CIA Flow Diag.). CIA component controllogic is shown in Figure 7.3-20 (CIA Control Logic Diag.).
Instrument specifications are listed in Tables 7.3-13 and
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7.3-14. - Plant Layout Drawings and Electrical Schematics are
identified in 1.7. Operator Information Displays are shown in
Figure 3.2-21 (CIA Flow Diag.) and Figure 7.3-20 (CIA Control
Logic Diag.).
The containment instrument air system is always in operation.
The instrumentation and controls of the system perform the
following functions:

1. Monitor CIA system header pressure
~ 2. Monitor CIA system compressor operation
3. Isolate the non-safety-related portion of

system in the event of failure in this por-
tion

4. Maintain CIA system header pressure in the
event of item 3 by sequentially opening
nitrogen bottles.

7.3.1.2 Design Basis

The ESF systems are designed to provide timely protection
against the onset and consequences of conditions that threaten
the integrity of. the fuel barrier and the reactor coolant
pressure boundary. Chapter 15, "Accident Analysis," iden-tifies and evaluates events that jeopardize the fuel barrier
and reactor coolant pressure boundary. The methods of
assessing barrier damage and radioactive material releases,
along with the methods by which abnormal events areidentified, are presented in that chapter.

a. Variables, Monitored to Provide Protective Action
The following variables are monitored in order to provideprotective actions to the ESF systems:

1. HPCS

a) Reactor Vessel Low Water Level (Trip
Level 2)

b) Drywell High Pressure

2. ADS

a) Reactor Vessel Low Water Level (Trip
Level 3)
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TABLE 7.3-28

CHANNELS REQUIRED FOR PROTECTIVE FUNCTION COMPLETION FOR
MAIN STEAM LINE LEAKAGE CONTROL SYSTEM

INSTRUMENT
CHANNEL

Reactor Pressure Low
(MSLC-PS 20)
(MSLC-PS 8A-D)

MSLC Header Press. Low
(MSLC-PS 25)

MSLC Header Press. Low
(MSLC-PS 70A-D)

MSLC High Flow

CHANNELS
PROVIDED

MINIMUM
CHANNELS
REQUIRED

7.3-79
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Accident Conditions

Information readouts are designed to accommodate all credible
accidents for operator actions, information, and event
tracking requirements, and cover all other design basis events
or incident requirements.

Regulatory Guide 1.97, Rev. 2 is scheduled to be issued in
August 1980. The Guide will provide direction to near-term OL
plants (WNP-2) for implementation of specific requirements
(quality, single failure, power source, etc.) as they apply to
safety-related display instrumentation.
WNP-2 has responded to Regulatory Guide 1.97, draft 2 inletter G02-80-29, D. L. Renberger (WPPSS) to H. Denton (NRC)
dated Feb. 1, 1980. The response included comments on the
guide as well as a detailed description of the WNP-2 design.
A complete analysis will be provided for safety-related
display instrumentation following issuance of Regulatory Guide
1.97, Rev. 2.
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TABLE 7.5-1

SAFETY-RELATED DISPLAY INSTRUMENTATION

Design Criteria
Type

Readout
Number of
Channels Rancae ~Acccsac iocation

Reactor Vessel
Pressure

Recorder 0-1,500 psig + 2% FS CR

Reactor Vessel
Water Level

Recorder -150"/0/+60" + 2% FS CR

RCIC Flow

RCIC Discharge
Pressure

Meter

Meter

0-700 GPM

0-1500 psig

+ 1% FS

+ 2% FS

CR

CR

HPCS Flow

HPCS Dischargh
Pressure

Meter

Meter

0-10,000 GPM

0-1,500 psig

+ 2'%S

+ 2'%S

CR

CR

LPCS Flow

RHR Flow
(LPCI and Shut-
down Cooling)

RHR Service Water
Flow

Meter

Meter

Meter

0-10,000 GPM

0-10g000 GPM

0-10,000 GPM

+ 2% FS

+ 2% FS

+ 2%FS

CR

CR

CR

Drywell Pressure Recorder 0-2 psig LOW

2 0-100 psig
HIGH

+ 2%FS CR

MSIV-LCS Outboard Meter
Steam Line Header
Pressure

0-1200 psig + 2%FS CR

MSIV-LCS
Steam Line
Pressure Between
MSIV's

Meter 0-1200 psig + 2% FS CR

MS IV/LCS
Leakage Flow

Meter 0-0.5 CFM + 2% FS CR

7.5-8



WNP-2 AMENDMENT'O. 10
July 1980

Page 2 of 2

TABLE 7.5-1 (Continued)

Design Criteria
Type

Readout
Number of
Channels - ~Ran e Accuracy Location

SSW System Pump
Discharge Line

Pressure

Meter 0-300 psig
0-100 psig

+ 1'%S
+ 1% FS

CR
CR

Suppression Pool
Water Level

Recorder -25"-0-+25" + 1% CR

Main Control Room Meter
Temperature

50-100'F CR

SGTS Flow Rate

CAC System Flow
Rate

Meter

Meter

0-6000 CFM

0-300 CFM

+ 3%

+ 3%

CR

CR

Primary Containment Recorder
Hydrogen

0-10% H2 CR

Suppression Pool Recorder 2
Water Temperature

50-400'F + 1% CR

„ 7.5-9„



WNP-2 AMENDMENT NO. 10
July 1980

TABLE 7.5-2

CONTAINMENT HYDROGEN AND OXYGEN MONITORING
SYSTEM SAMPLE POINT LOCATIONS

SP

75

76

77

78

79

80

81

PENETRATION

72c

72d

72e

82c

85d

85e

73d

84b

SAMPLE
POINT
AZIMUTH

188'-24'91'-36

'93'30'8'-12'3'-44'5'0'AMPLE

POINT
ELEVATION

560'-0"

560'-0"

531 '-0"
479'-4"

545 s-2-1/4n

545'-1-1/2"

531 '-0"
479'-4"

7. 5-10



WNP-2 AMENDMENT NO. 10
July 1980

7.6 ALL OTHER INSTRUMENTATION SYSTEMS REQUIRED FOR SAFETY

7.6.1 DESCRIPTION

Section 7.6 describes the instrumentation and control systems
required for safety not discussed in other sections. The
systems include:

1. Process Radiation Monitoring System

2. High Pressure/Low Pressure Systems Interlocks
,3. Leak Detection System (LDS)

4.. Neutron Monitoring System (NMS)

5. Recirculation Pump Trip System (RPT)

6. Spent Fuel Pool Cooling and Cleanup System

7. Suppression Pool Temperature Monitoring System

The sources which supply power to the safety-related systems
described in this section originate from on-site ac and/or dc
safety-related busses or as in the case of the fail-safe logic
NMS and portions of the LDS, from the non-safety-related RPS
MG-sets., Refer to Chapter 8 for a complete description of the
safety-related systems power sources.

7.6.1.1 Process Radiation Monitoring System—
Instrumentation and Controls

The safety-related portions of the process radiation moni-
toring system are described in 7.2.1.1.b and 7.3.1.1.2.b.
7.6.1.2 High Pressure/Low Pressure Systems Interlocks

a. System Function

Instrumentation and controls are provided to prevent
overpressurization of low pressure systems which interface
with the reactor coolant pressure boundary.

b. System Operation

Schematic arrangement of mechanical equipment for the systems
involved is shown in Figures 7.3-13 (RHR PAID) and 7.3-11
(LPCS PAID). Component control logic for the systems involvedis shown in Figures 7.3-14 (RHR FCD) and 7.3-12 (LPCS FCD).Electrical schematics are identified in 1.7. Instrument spec-ifications are listed in Tables 7.6-5 and 7.6-6.
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The following high pressure/low pressure interlock equipmentls provided:

Interlocked
Process Line ~Te Valve

Parameter
Sensed ~Pur oee

RHRS Shut-
down Supply

MO F009 Reactor
MO F008 pressure

Prevents valve opening
until reactor pressure
is below system design
pressure

RHRS Shut-
down Return. MO F053 Reactor

Pressure
Prevents valve opening
until reactor pressure
is below system design
pressure

RHRS Head
Spray MO F023 Reactor

Pressure
Prevents valve opening
until reactor pressure
is below system design
pressure

LPCI MO F042 Differential Does not allow valve
pressure to open until differ-
across valve ential pressure is low

LPCS Differential Does not allow valve
MO F005 pressure to open until differ-

across valve ential pressure is low

The shutdown cooling suction valves, head spray valve, and
discharge valve have redundant and diverse interlocks to pre-
vent the valves from being opened when the primary system
pressure is above the subsystem design pressure. These valves
also receive a signal to close when reactor pressure is above
system pressure.

The LPCI and LPCS discharge valves MO F042 and MO F005 are
prevented from opening until differential pressure across the
valves is low enough to prevent system overpressurization.
7.6.1.3 Leak Detection System — Instrumentation and Controls

The safety-related portions of the Leak Detection System are
as follows:

1. 'ain Steam Line Leak Detection

2. RCIC System Leak Detection
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In addition, wall-mounted level switches are provided in each
sump room to detect ECCS passive failures and provide

,
annunciation in the main control room.

7.6.1.4 Neutron Monitoring System (NMS) — Instrumentation
and Controls

The safety-related portions of the neutron monitoring system
are as follows:

1. Intermediate Range Monitor (IRM)

2. Local Power Range Monitor (LPRM)

3. Average Power Range Monitor (APRM)

a. Neutron Monitoring System Function

The neutron monitoring system instrumentation and controls are
designed to monitor reactor power (neutron flux) from startup
through full power operation.

b. Neutron Monitoring System Operation
The neutron monitoring system uses incore detectors, eitherfixed (LPRM) or removable (IRM), to determine neutron fluxlevels.
NMS will initiate a scram when predetermined limits are
exceeded and provide operator information during and afteraccident conditions.
The NMS component control logic is shown in Figure 7.6-6.
7.6.1.4.1 Intermediate Range Monitor (IRM)

a. IRM Function

The IRM monitors neutron flux from the upper portion of the
SRM range to the lower portion of the power range (APRM) as
shown in Figure 7.6-22.

b. IRM Operation

The IRN has eight channels, each of which includes one detec-tor that can be positioned in the core by remote control.
Refer to Figures 7.6-5 and 7.6-2. The detectors are insertedinto the core for a reactor startup and are withdrawn after
the reactor mode selector switch is placed in the RUNposition.
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Each detector assembly consists of a fission chamber attached
to a low-loss, quartz-fiber-insulated transmission cable.
When coupled to the signal conditioning equipment, the detec-tor produces a reading of full scale on the most sensitive
range. The detector cable is connected underneath the reactor
vessel to a triple-shielded cable that is connected to thepreamplifier.
The preamplifier converts current pulses to voltage pulses,
modifies the voltage signal, and provides impedance matching.
The preamplifier output signal is then sent to the IRM signal
conditioning electronics (see Figure 7.6-8).
Each IRM channel input signal from the preamplifier can be
amplified and attenuated. IRM preamplification is selected by
a remote range switch that provides 10 ranges of increasing
attenuation (The first 6 called low range and the last 4called high range). As the neutron flux of the reactor core
increases the signal from the fission chamber is attenuated to
keep the input signal to the inverter in the same range. The
output signal, which is proportional to neutron flux at the
detector, is amplified and supplied to a locally mounted
meter, a remote meter and recorder.
The IRM Scram Trip Functions are discussed in 7.2.1.1.B. The
IRM trips are shown in Table 7.6-1.
The IRM range switches must be up-ranged or down-ranged tofollow increases and decreases in power within the range of
the IRM to prevent either a scram or a rod block. The IRM
detectors must be inserted into the core whenever these chan-
nels are needed, and withdrawn from the core, when permitted,to prevent unnecessary burnup.

7.6.1.4.2 Local Power Range Monitor (LPRM)

a. LPRM Function

The LPRM's provide localized neutron flux detection'ver thefull power range for input to the APRM.

b. LPRM Operation

The LPRM includes 43 detector strings having detectors locatedat different axial heights in the core; each detector string '*
contains four fission chambers. Figure 7.6-3 shows the LPRMdetector radial layout scheme.

7.6-10



WNP-2 AMENDMENT NO . 1 0
July 1980

b. APRM Operation

The APRM has six redundant channels. Each channel uses input
signals from a number of LPRM channels. Three APRN channels
are associated with each trip system of the RPS.

The APRN channel uses electronic equipment that averages the
output signals from a selected set of LPRNs, trip units that..
actuate automatic devices, and signal readout equipment. Each
APRM channel can average the output signals from as many as 24
LPRNs. Assignment of LPRMs to an APRM follows the pattern
shown in Figure 7.6-4. Position A is the bottom position,
Positions B and C are above Position A, and Position D is the
topmost LPRN detector position. The pattern provides LPRM
signals from all four core axial LPRN detector positions.
The APRM amplifier gain can be adjusted by combining fixed

~
resistors and potentiometers to allow calibration. The
averaging circuit automatically corrects for the number of
unbypassed LPRM amplifiers providing inputs to the APRM.

Refer to 7.2.1.1.b for a description of the APRM inputs to the
RPS ~

APRN system trips are summarized in Table 7.6-3. The APRMcircuit arrangment for RPS trip input is shown in Figure
7.6-10.

One of the two recirculation flow signals in each trip system
may be bypassed at any time. One of the three APRMs in eachtrip system may be bypassed at any time. An interlock circuit
provides an inoperative trip output from an APRM whenever the
minimum number of LPRM inputs to it is not met.

The APRM channels receive power from the 120 Vac RPS NG sets.
Power for each APRM trip unit is supplied from the same power
supply as the APRM it services. APRM Channels A, C, and E are
powered from the bus used for Trip System A of the RPS; APRN
Channels B, D, and F are powered from the bus used for RPS
Trip System B. The ac bus used for a given APRM channel also
supplies power to its associated LPRMs.

7.6.1.5 Recirculation Pump Trip (RPT) System—
Instrumentation and Controls

See Appendix H and 5.4 for a description of the RPT system.
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7.6.1.6 Spent Fuel Pool Cooling and Cleanup System (FPC)
Instrumentation and Control

a. FPC System Function

The function of the FPC system is to remove decay heat from
the spent fuel storage pool to insure adequate cooling of
irradiated stored fuel assemblies. The FPC system also puri-
fies the storage pool water, maintains water clairty for fuel
handling operations, and fills and drains the fuel transfer
canal. Refer to 9.1.3.

b. FPC System Operation

Schematic arrangement of the FPC system mechanical equipment
is shown in Figure 3.2-12 (FPC P&ID). FPC system component
control logic is shown in Figure 7.6-11 (FPC Logic Diag.).
Instrument Specifications are listed in Tables 7.6-11 and
7.6-12. Plant layout drawings and electrical schematics are
shown in 1.7. Operator information displays are shown in
Figure 3.2-12 (FPC P&ID) and Figure 7.6-11 (FPC Logic Diag.)

The FPC System consists of two redundant cooling loops. The
system is manually initiated and one loop runs continuously
when the pool contains spent fuel.
Instrumentation .is provided to monitor the pool temperature,
pump suction and discharge pressures, and water conductivity
to allow the control room operator to assess system operation.

7.'6.1.7 Suppression Pool Temperature Monitoring System—
Instrumentation and Controls

a. System Function

The suppression pool temperature monitoring (SPTM) system is
designed to monitor suppression pool water temperature and
alert the plant operator to the potentially 'hazardous con-
dition of elevated pool water temperature.

The instrumentation for the SPTM system is shown in Figure
3.2-8.

b. System Operation

The suppression pool temperature monitoring system consists of
24 dual element thermocouples. Sixteen thermocouples are
arranged near the surface of the pool whereas the remaining 8
are located midlevel in the pool. This arrangement was chosen
to track pool stratification. The sensors are separated into
two redundant divisions and maintained throughout the system.
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The time constant for the thermocouples is no greater than 15
seconds. The time from signal output of sensor to initiation
of alarm is no greater than 0.5 seconds. The difference bet-
ween measurement reading and actual temperature is within
+2 F.

Each division of the Suppression Pool Temperature Monitoring
System is provided with temperature readout devices in the
main control room consisting of four indicators and a four
channel recorder. Each division is provided with an audible
and visual annunciator in the control rool.
7.6.1.8 Design Basis

The safety-related systems described in 7.6 are designed to
provide timely protective action inputs to other safety
systems to protect against the onset and consequences of con-
ditions that threaten the integrity of the fuel barrier and
the reactor coolant pressure boundary. Chapter 15, Appendix
15A, "Accident Analysis," identifies and evaluates events that
jeopardize the fuel barrier and reactor coolant pressure
boundary. The methods of assessing barrier damage and
radioactive material releases, along with the methods by which
abnormal events are identified, are also presented in Chapter
15.

The station conditions which require protective actions are
described in Chapter 15 and Appendix 15A.

a. Variables Monitored to Provide Protective Actions

The following variables are monitored in order to provide
protective action inputs:

1. High Pressure/Low Pressure System Interlocks

a) Reactor pressure

b) Differential pressure across the LPCS and
LPCI injection valves

2. Leak Detection System

a) RCIC area temperatures — differential and
ambient

b) RCIC steam line flow rate

c) RCIC turbine exhaust diaphragm pressure
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d) RCIC steam line pressure

e) RHR area temperatures — differential and
ambient

f) RHR shutdown cooling suction flow

g) RWCU area temperatures — differential and
ambient

h) RWCU differential flow

i) Identified and Unidentified leakage from
the drywell floor and equipment drain
sumps.

3. Neutron Monitoring System

a) IRM neutron flux
b) APRM neutron flux

4. Spent Fuel Pool Cooling and Cleanup System

a) Fuel Pool Temperature

5. Suppression Pool and Chamber Temperature
Monitoring System

a) Suppression Pool and Chamber Temperature

The plant conditions which require protective action involving
the safety-related systems discussed in 7.6 are described in
Chapter 15 and Appendix 15A.

b. Location and Minimum Number of Sensors

See Chapter 16 for the minimum number of sensors required to
monitor safety-related variables. The IRM and LPRM detectors
are the only sensors which have spatial dependence.

c. Prudent Operational Limits
Prudent operational limits for each safety-related variabletrip setting are selected to be far enough above or below nor-
mal operating levels so that a spurious safety system ini-tiation is avoided. It 'is then verified by analysis that the
release of radioactive materials, following postulated grossfailures of the fuel or nuclear system process barrier, is
kept within acceptable bounds.
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TABLE 7.6-7 (Continued)

FUNCTION
INSTRUMENT

INSTRUMENT RANGE (1) TRIP SETTING (2) MARGIN '(3)
REQUIRED RESPONSE
ACCURACY (4) TIME (4)

Main Steam
Line Steam
High Flow

Diff. Press.
Switch
(E31-NOOSA-D
thru
E31-N011A-D)

-15 to 0
to 150
psid

104 psid

RWCU Diff.
Flow High

Diff. Flow
Switch
(E31-N605A,B)

57 gpm

React. Bldg.
Equip. Draw
Sump Level
High

Level Switch
(EDR-LS-N014)

React. Bldg.
Floor Drain
Sumps Level
High

Level Switch
(FDR-LS-N006Ai
B)
(FDR-LS-NOOSAi

B)

PR
e Mg

~Pa
0 G)Q
th O9

g0
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NOTES FOR TABLE 7.6-7

(1) See Chapter 16, "Technical Specifications" for opera-
tional limits.
The range for safety-related instrumentation is selected
so as to exceed the expected range of the process
variable being monitored.

(2) Trip settings shown are subject to change to comply with
Chapter 16, "Technical Specifications".
The trip setpoint is located in that portion of an
instrument's range which provides the required accuracy.

Initial trip setting values are established from
operating experience with similar size plants, and back
up with analysis as necessary.

(3) See Chapter 16, "Technical Specifications" for instrument
setpoint margins.

(4) Values shown are subject to change to comply with Chapter
16, "Technical Specifications".
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TABLE 7.6-8

CHANNELS REQUIRED FOR PROTECTIVE ACTION COMPLETION FOR
THE LEAK DETECTION SYSTEM

INSTRUMENT
CHANNEL

CHANNELS
PROVIDED

MINIMUM
CHANNELS
REQUIRED

RCIC Steam Supply
Press. Low

RCIC Steam Supply High
Flow or Instrument Line
Break

RCIC Turbine Exhaust
Press. High

RCIC Equip. Area HighDiff. Temp.

RCIC Pipe Routing Area
High Diff. Temp.

RWCU Equip. Area HighDiff. Temp.

RWCU Equip. Area Ambient
Temp. High

RCIC Equip. Area Ambient
Temp. High

RCIC Pipe Routing Area
Diff. Temp.

Main Steam Line Tunnel
Temp. High

Main Steam Line Tunnel
Diff. Temp. High

RHR Area Ambient Temp.
High

RHR Equip.-Area Diff. Temp. 2
High
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TABLE 7.6-8 (continued)

INSTRUMENT
CHANNEL

Main Steam Line Pipe
Routing Area in Turbine
Gen. Bldg. Ambient Temp.
High

,Main Steam Line Steam
High Flow

RWCU Diff. Flow High

Reactor Bldg. Equip.
Drain Sump Level High

Reactor Bldg. Floor Drain
Sumps Level High

CHANNELS
PROVIDED

48

16

MINIMUM
CHANNELS
REQUIRED
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7.7 CONTROL SYSTEMS NOT REQUIRED FOR SAFETY

7.7.1 DESCRIPTION

Section 7.7 describes instrumentation and controls of major
plant control systems whose functions are not essential for
the safety of the plant. This section also describes instru-
mentation and controls, not essential for the safety of

the'lant,which are not discussed in any other FSAR section. The
systems include:

1. Reactor Vessel Instrumentation

2. Reactor Manual Control System (RMCS)

3. Recirculation Flow Control System

4. Feedwater Control System

5. Pressure Regulator and Turbine — Generator System

6. Neutron Monitoring System (TIP, SRM, RBM)

7. Process Computer System and Rod Worth Minimizer
Function (RWM)

8. Rod Sequence Control System (RSCS)

9. Loose Parts Detection System (LPDS)

10. Refueling Interlocks
Refer to Tables 7.7-1 and 7.7-2 for system design and supplyresponsibility and similarity to licensed reactors,
respectively.
7.7.1.1 Reactor Vessel — Instrumentation
Figure 7.3-9 (Nuclear Boiler System PAID) shows the arrange-
ments of the sensors, and sensing equipment used to monitorreactor vessel conditions.

a. System Function

The purpose of the reactor vessel instrumentation is to moni-tor key reactor vessel variables to provide the operator withinformation during normal plant operation, startup and
shutdown.
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b. System Operation

The following is a discussion of each reactor 'vessel variable
monitored:

1. Reactor Vessel Temperature

The reactor vessel temperature is determined on the basis of
reactor coolant temperature. Temperatures needed for opera-
tion and for compliance with the Technical Specification
operating limits are obtained from one of several sources,
depending on the operating condition. During normal
operation, either reactor pressure and/or the inlet tem-
perature of the coolant in the recirculation loops can be used
to determine the vessel temperature. Below the operating span
of the temperature sensors (RTD's) in the recirculation loop
and above 212'F, the vessel pressure is used for determining
the temperature. Below 212'F, the vessel coolant, and thus
the vessel temperature, is determined by the reactor water
cleanup system inlet temperature. During normal operation,
vessel thermal transients are limited via operational
constraints on parameters other than temperature.

2. Reactor Vessel Water Level

Figure 7.7-1 shows the water level range and the reactor
vessel tap location for each water level range. The instru-
ments that sense the water level are differential pressure
devices with a condensate reference leg, calibrated to be
accurate at a specific vessel pressure and liquid temperature
condition. The following is a description of each water level
range shown on Figure 7.7-1:

a) Shutdown Water Level Range: This range is
used to monitor the reactor water level
during reactor shutdown conditions when the
reactor system is flooded for maintenance
and head removal. The vessel temperature
and pressure -condition that is used for the
calibration is 0 psig and 120'F water in
the vessel. The two vessel instrument tap
elevations used for this water level
measurement are located at the top of the
reactor vessel head and the instrument tap
just below the bottom of the dryer skirt.

b) Upset Water Level Range: This range is
used to monitor the reactor water level
above the narrow range scale (see c.
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This system is designed to meet the environmental conditions
described in Table 3.11-4 for the control room.

The RSCS is designed primarily to mitigate the consequences of
the postulated rod drop accident, which analysis shows to be
of no concern at power levels in excess of 20% rated thermal
power. Mitigation is achieved by constraining control rod
movements by the operator to pre-determined patterns and
sequences which ensure that control rods of high worth are not
obtained below the 20% power level.'he design criter'ion is
that any potential rod drop accident should not result in fuel
rod enthalpies in excess of 280 cal/g. Over the operating
ranges of power level and fuel exposure, the resultant fuel
rod enthalpy is a function of several parameters, of which
control rod worth is the most significant and controllable.
To meet the 20% rated power level requirement, the RSCS is
required to be in operation during reactor startup and shut-
down between 0 and a nominal 30% rated thermal power. The
RSCS function is supported by the redundant action of the Rod
North Minimizer (RtfM), which is programmed to permit only the
same rod patterns and sequences as prescribed for the RSCS.
EUhile the startup or shutdown of the reactor may continue
without the RWM when a second licensed operator is present to
check rod movements, the RSCS must be operable at all times
over the prescribed power range (0-30%). For example, the
reactor may not be started up (rods pulled) if the RSCS is
inoperable, and if the RSCS fails during startup or shutdown
(0-30%) power, rods may be moved only by scramming the
reactor.

Control rod drives may have to be declared inoperable for
various reasons as defined in the technical specifications,
and this in turn leads to restrictions on the position and use
of such rods. The RSCS is designed to be compatible with
these restrictions and has facilities for the bypassing of
inoperable control rods.

7.7.1.12 Loose Parts Detection System (LPDS)
Instrumentation and Controls

a. LPDS Function

The loose parts detection system monitors the reactor vessel
for the presence of internal loose parts. Internal movement
of components or core vibration of internals is not required
to be monitored by this equipment.
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b. LPDS Operation

The loose parts detection sensors are mounted on the exterior
of the primary coolant system and located at natural collec-
tion points where loose parts will most likely impact. During
startup and normal plant operation the LPDS is on line to pro-
vide visual and audio information to the operator. Also, this
data is recorded on magnetic tape for detailed analysis at alater date and to provide a startup base line signature of
various pumps and valves to be used for comparative analysis.
LPDS schematic arrangements are shown in Figure 7.7-15 (LPDS
PAID).

7.7.1.13 Refueling Interlocks — Instrumentation and Controls
a. Refueling Interlocks Function

The purpose of the refueling interlocks is to restrict the
movement of control rods and the operation of refueling
equipment. This rein-forces operational procedures that pre-
vent the reactor from becoming critical during refueling
operations.

b. Refueling Interlocks Operation

The refueling interlocks circuitry senses the condition of the
refueling equipment and the control rods to prevent the move-
ment of the refueling equipment or withdrawal'of control rods
(rod block). Redundant circuitry is provided to sense the
following conditions:

1. All rods inserted

2. Refueling platform positioned near or over
the"core

3. Refueling platform hoists fuel-loaded (fuel
grapple, frame-mounted hoist, trolley-mounted
hoist)

4. Service platform hoist fuel-loaded, and

5. Reactor Mode Switch in "Refuel" position.
The indicated conditions are combined in logic circuits to
satisfy all restrictions on refueling equipment operations and
control rod movement (Figure 7.7-3). A two-channel circuit
indicates that all rods are in. The rod-in condition for each
rod is established by the closure of a magnetically operated
reed switch in the rod position indicator probe. The rod-in

7. 7-44



WNP-2 AMENDMENT NO. 10
July 1980

switch must be closed for each rod before the all-rods-in
signal is generated. Both channels must indicate"all-rods-in" to allow refueling equipment to be used.

During refueling operations, no more than one control rod is
permitted to be withdrawn; this is enforced by a redundantlogic circuit that uses the all-rods-in signal and a rodselection signal from the reactor manual control system to
prevent the selection of a second rod for movement with anyother rod not fully inserted. Control rod withdrawal is pre-
vented by comparison between the A and B portions of the RMCSfor rod position with a subsequent rod withdrawal block ifnecessary. The simultaneous selection of two control rods is
prevented by the interconnection arrangement of the select
pushbuttons. With the mode switch in the REFUEL position, thecircuitry prevents the withdrawal of more than one control rod
and the movement of the loaded refueling platform over the
core with any control rod withdrawn.

Operation of refueling equipment is prevented by interrupting
the power supply to the equipment. The refueling platform is
provided with two mechanical switches attached to the
platform, which are tripped open by a long, stationary ramp
mounted adjacent to the platform rail. The switches openbefore the platform or any of its hoists are physicallylocated over the reactor vessel to indicate the approach of
the platform toward its position over the core.
Load cell readout is provided for all hoists. Indicators
display given hoist loads directly to the operator. Load
sensing is by hydraulic load cells that use demineralized
water as the operating fluid. Associated interlock and loadfunctions are performed by pressure switches that sense thepressure generated by the hydraulic load cells.
The three hoists on the refueling platform and the hoist onthe service platform are provided with switches that open when
the hoists are fuel loaded. The switches open at a load
weight that is lighter than that of a single fuel assembly.This indicates when fuel is loaded on any hoist.
A bypass for the service platform hoist load interlock isprovided. When the service platform is no longer needed, its
power plug is removed. This de-energizes the power supply tothe hoist. The platform can then be moved away from the core.
De-energizing the hoist power supply opens the hoist load
switches and gives a false indication that the hoist isloaded. This indication prevents control rod withdrawal 'with
the mode switch in the STARTUP or REFUEL positions. A bypass
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plug allows control rod movement in this situation. The
bypass plug is physically arranged to prevent the connection
of the service platform power plug unless the bypass plug is
removed.

The rod block interlocks and refueling platform interlocks
provide two 'independent levels of interlock action. The
interlocks which restrict operation of the platform hoist and
grapple provide a third level of interlock action since they
would be required only after a failure of a rod block and
refueling platform interlock.
In the refueling mode, the control room operator has an indi-
cator light for "Refueling Mode Select Permissive" whenever
all control rods are fully inserted. He can compare 'this
indication with control rod position data from the computer as
well as control rod in-out status on the full core status
display. Whenever a control rod withdrawal block situtation
occurs, the operator receives annunciation and computer logs
of the rod block. The operator can compare these outputs with
the status of the variable providing the rod block condition.
Both channels of the control rod withdrawal interlocks must
agree that permissive conditions exist in order to move
control rods; otherwise, a control rod withdrawal block
occurs. Failure of one channel may initiate a rod withdrawal
block, and will not prevent application of a valid control rod
withdrawal block from the remaining operable channel (see
Table 7.7-3)'.

In terms of refueling platform interlocks, the platform opera-
tor has analog type readout indicators for the platform x-y
position relative to the reactor core.

The position of the grapple is shown in a digital indicator
immediately below the platform position indicators. Analog
load cell indications of hoist loads are given for each hoist
by locally mounted indicators. Individual pushbutton and
rotary control switches are provided for local control of the
platform and its hoists. The. platform operator can imme-
diately determine whether the platform and hoists are
responding to his local instructions, and can, in conjunction
with the control room operator, verify proper operation of
each of the three categories of interlocks listed previously.
7.7.1.14 Design Differences

Refer to Table 7.7-2 for a list of Instrumentation and Control
system designs and their similarity to designs of other
nuclear power plants.
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7.7.2 ANALYSIS

Refer to the safety evaluations in Chapter 15 and Appendix A
of Chapter 15. Chapter.15'hows that the systems described
in 7.7 are not utilized to provide any design basis accident
safety function. Safety functions are provided by other
systems.

Chapter 15 also evaluates all credible control system failure
modes, the effects of those failures on plant functions, and
the response of various safety-related systems to those
failures.
The major plant control systems described above have no direct
interface with any safety-related systems and, thus, control
system failures, other than those described in Chapter 15,
have no effect on the safety-related systems.
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TABLE 7. 7-1

DESIGN AND SUPPLY RESPONSIBILITY OF PLANT
CONTROL SYSTEMS

GE GE B&R OTHERS
DESIGN SUPPLY DESIGN SUPPLY

Reactor Vessel
Instrumentation

Reactor Manual Control System

Recirculation Flow Control
System

Feedwater Control System

Press. Regulator & Turbine
Generator System

Neutron Monitoring System

X X

X

SRM
RBM
TIP

X
X
X

X
X
X

Process Comp.= & RWM

Rod Sequence Control System

Loose Parts Detection System

Refueling Interlocks
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TABLE 7.7-2

SIMILARITYTO LICENSED REACTORS

Instrumentation and
Controls (System)

Plants Applying for or
Having Construction Per-
mit or Operatin License

Similarity
of Desi n

(1) Neutron Monitoring System
(TIP'RM, RBM)

(2) Refueling Interlocks

LaSalle

LaSalle

Identical

Identical

(3) Reactor Manual Control
System Zimmer-1 Identical

(4) Reactor Vessel — Instru-
mentation Zimmer-1 Identical

(5) Recirculation Flow-
Control System

(6) Feedwater Control System
N

(7) Pressure Regulator and
Turbine-Generator System

Zimmer-1

Zimmer-1

Zimmer-1

Identical

~Identical

Identical

(8) Rod Sequence Control
System

(9) Refueling Interlocks

(10) Process Computer (RWiil)

Simmer-1

Zimmer-1

Vermont Yankee
a subsequent
plants

Identical

Identical

See Note 1

(11) Loose Parts Detection
System

None

Note 1:

A General Electric Model 4010 process computer 'is used on this plant instead of
a model 4020, as used on Vermont Yankee. This difference in computer equipment
is insignificant.
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REFUELING INTERLOCK EFFECTIVENESS

REFUELING
PLATFORM

S I TUATION POS IT ION

I. Not near core

REFUELING
Tt&+

PLATFCRM
FI IH"

UL+

HOISTS
FG"

UL+

SERVICE
PLATFORM

HOIST CONTROL RODS

UL" All rods in

MODE

SWITCH

Refuel

ATTEMPTS

Move refuel ing
platform over core

RESULT

No restr ict ions

20 Not near core UL UL UL UL Al I rods in Refuel Withdraw rods Cannot withdraw more
than one rod

3o Not near core UL UL UL One rod withdrawn Refuel Move refuel ing
platform over core

No restrictions

4 ~ Not near core Any hoist loaded or FG not fully up UL One rod withdrawn Refuel Move refuel ing
platform over core

Platform stopped be-
fore over core

5. Not near core UL UL UL UL One rod withdrawn Refuel Move refuel ing
platform over core

Platform stopped be-
fore over core

6. Over core UL UL UL UL Al I rods in Refuel Withdraw rods Cannot withdraw more
than one rod

7. Over core
I

8. Not near core

9. Not near core

UL

UL

UL

UL

UL

UL

Any hoist loaded or FG not fully up All rods in

All rods ln

AI I rods in Refuel Operate serviced
platform hoist

Refuel Withdraw rods

Refuel Withdraw rods

Rod block

Rod block

No restrictions

10+ Not near core UL One rod withdrawn Refuel Operate serv ice
platform hoist

Hoist operation
prevented

II~ Not near core UL UL UL UL Al I rods in Startup Move refuel i ng
platform over core

Platform stopped be-
fore over core

12

13m

Not near core

Not near core

UL

UL

UL

UL UL

All rods in Startup

One rod withdrawn .Startup

Operate serv ice
pl atform ho 1 st
Operate serv Iced
platform hoist

No restlctions

fhist operation
pr ev ented

14+

15.

16+

Not near core

Not near core

Over core

UL

UL

UL

UL

UL

UL

Any
condition

UL

UL

UL

L Al I rods in

UL Al I rods ln

UL Al I rods In

Startup Withdraw rods

Startup Withdraw rods

Startup Withdraw rods

Turn mode switch
to RUN

Any Any condition, Startup
condition reactor

not at power

Rod block

No restrictions

Rod block

Scren
MR0 9

R
Q

ro ey un e s rame unted Hoist FG - Fuel Grapple UL - Unloaded '
L - Fuel Loaded



TABLE 8.3-3

DIVISION 3 HPCS DIESEL-GENERATOR LOADING SE UENCE
AUTOMATIC AND MANUAL LOADING OP ENGINEERED SAFETY SYSTEMS BUS

SHUTDOWN WITH LOSS OF OFFSITE POWER LOCA WITH LOSS OF OFFSITE POWER

Item Descri tion
1) HPCS Pump
2) Motor Operated Valves (5) =

3) Standby Water Leg Pump
4) HPCS Service Water Pump
5) Auxiliary Panel
6) D-G Room Exhaust Fan
7) Supply Pans
8) Pan Coil Unit
9) Instrument & Control Power

10) Lighting
11) Miscellaneous Auxiliary
12) HPCS Batt. Chgr.

No.
On Bus

1

Set
1

1

1

1

2
1

Pnl
Pnl
Set

1

3000 2380kw
77/62kw
15/12kw
60/50kw

24kv
50/40kw
45/36kw

10igkw
6kw

12kw
3kw
5kw

0 Sec

0 Sec
0 Sec
0 Sec
0 Sec
0 Sec

1

Pnl
Pnl
Set

1

Total HP/KW No. Req'd Time to
Connected So sna patt sd Set ~Steat t

Time to
~dc 0

(3)

(3)
(4)
(4)
(4)

Total

24

5
2
2
2
5

40kw

No. Req'd
Part Of Set

1

Set
1

1

1

1

2
1

Pnl
Pnl
Set

1

(4)
(4)
(3%

(4)
(3)
(3)
(3)
(3)
(4)
(4)
(4)

Total

0 Sec
0 Sec

(3)
45 Sec

0 Sec
(3)
(3)

0 Sec
0 Sec
0 Sec
0 Sec
0 Sec

Time to Time to
~Start 1 ~Sto KW

2380

12
50
24
40
36

5
5
3
3

2563kw

For Notes see bottom of Table 8.3-2
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I



EQUIPMENT

TABLE 8.3-4a
''DIVISION '1''2'5V DC BATTERY SYSTEM 'L'OADS

Ll ' ''' ''''2
NORMAL 'INRUSH '0'-3''SEC '3-1'3''SEC 1'3-'3'O'EC ''3'0'-'6'0 .SEC '60''SEC-'2HR.

MC-S 1-1D

4.16 kV & 6.9 kV
Ckt. Bkrs.
480V Ckt. Bkrs.

PP-7A-A
(Inverter IN-3)
DP-Sl-1A
DP-Sl-1B
DP-S 1-lc1

DP-Sl-1D 1

DP-S 1-1E 1

69 423

4.15 CL 75
4.15 OP

4.0 CL 17
4.0 OP

81

36

35

28

15

64

423

75

17

54

17

22

20

8

64

69

75

17

54

17

22

20

8

64

47

75

.17

54

17

22

20

8

64

47

1

54

17

22

20

8

0

1

54

17

22

20

8

TOTAL

NOTES:

700 346 324 175 128

1. Ckt. Bkr. close (CL) and trip (OP) loads supplied from these panels
are accounted for in Ckt. Bkr. items above.

2. Ll = Maximum connected load (LOCA with loss of offsite power).
L2 = System accident load (LOCA with loss of offsite power).

3. Normal system operating (continuous) load is less than 128 amperes.

4, All loadings indicated are amperes.
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WNP-2

9.1.3 SPENT FUEL POOL COOLING AND CLEANUP SYSTEM

9.1.3.1 Design Bases

The fuel pool cooling and cleanup system has been designed to
comply with the objectives set forth in Regulatory Guides
1.13, Revision 1 and 1.26 Revision 3 to the extent specified
in the following subsections. The system and equipment are
designed to the classifications given in Tabl'e 3;2-1.

The system is designed to remove the decay heat released from
the spent fuel elements and maintain a specified fuel pool
water temperature, water clarity, and water level by ac-
complishing the following:

a. Minimizing corrosion product buildup and con-
trolling fuel pool water clarity so that fuel
assemblies can be efficiently handled under
water.

b. Minimizing fission product concentration in the
fuel pool water thereby minimizing the release
of fission products from the pool to the reactor
building environment.

c. Monitoring surge tank water level to thereby
maintain a pool water level above the fuel
sufficient.to provide shielding for normal
building occupancy and to control make-up flow
rate from the condensate transfer system.

d. Maintaining the fuel pool water temperature be-
low 125 F under normal operating conditions.0

The maximum heat load in the fuel pool under
normal operating conditions occurs at the end of
the 12th refueling cycle at which time there are
2068 fuel assemblies in the high density fuel
racks. The estimated refueling data is given
in Table 9.1-3.

9.1.3.2 System Description

The fuel pool cooling and cleanup system flow diagram is shown
on Figure 9.1-4. System performance data are summarized in
Table 9.1-1. Major components of the system are summarized in
Table 9.1-2. The system is designed to dissipate the fuel pool
heat load during equilibrium or non-equilibrim fuel cycle
conditions.
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If required, heat removal capacity is available for the full
core removal load during either of these periods, 'in addition
to the spent fuel load already stored. The system design
heat load is based on the data given in Table 9.1-3.

The system cools the fuel storage pool by transferring the
spent fuel decay heat through a heat exchanger to the reactor
building closed cooling water system. Water purity and
clarity in the storage pool, reactor well, and dryer-sepa-
rator pit are maintained by filtering and demineralizing the
pool water through a filter demineralizer. 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 circulating
pumps, two heat exchangers, two filter demineralizers, two
skimmer surge tanks, and the required piping, valves, and
instrumentation. The pumps circulate the pool water in a
closed loop, taking suction from the surge tanks, circulating
the water through the heat exchangers and filters, and dis-
charging it through diffusers 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. Make-up
water for the system is transferred from the condensate storage
tank to a skimmer surge tank to make up evaporative losses.
The fuel pool pumps and heat exchangers are located in the
reactor building beneath the fuel pool.

Fuel pool water is continually recirculated except when
draining the reactor well and dryer-separator pit. The
operating temperature of 125oF is permitted to rise to 150 F
when the circulating flow is interrupted for draining the
reactor well and dryer-separator pit, or when larger than
normal batches of fuel are stored. The fuel pool cooling and
cleanup system is interconnected with the residual heat re-
moval system to supplement the pool cooling during refueling
in the event that a larger than normal batch of fuel is
stored.

To establish a circulating pattern of flow in the, reactor
well and storage pool, the diffusers and skimmer drains are
placed to sweep particles dislodged during refueling oper-
ations away from the work area and out of the pool.

Fuel pool-water clarity and purity is maintained by a combi;
nation of filtering and ion exchange. The filter demineral-
izer maintains a total heavy element content (Fe, Cu, Hg, Ni,
etc.) of O.l ppm or less with a pH range of 6.0 to 7.5.
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Particulate material is removed from the water by the pres-
sure precoat filter demineralizer un'its. The finely
divided disposable filter medium is replaced when the pres-
sure drop is excessive or the ion exchange resin is depleted.
The spent filter medium is backwashed to the waste sludge
phase separator tank for processing in the solid radwaste
handling system. New filter medium is mixed in a precoat
tank and is transferred as a slurry by a precoat pump where
the solids deposit on the filter elements. The holding pump
connected to each filter demineralizer maintains circulation
through the filter in the interval between the precoating
operation and the return to normal system operation. A
strainer is provided in the effluent stream of the filter
demineralizers to limit the migration of the filter material.

The two filter demineralizer units are located separately in
shielded cells in the radwaste building. Sufficient clear-
ance is provided in the cells to permit removal of the filter
elements from the vessels. Each cell contains only the fil-
ter demineralizer and its associated piping. All valves are
located on the outside of one shielding wall of the cell, to-
gether with necessary piping and headers, instrument elements,
and controls.
Instrumentation is provided for both automatic and remote
manual operation. Indication is provided in'he control room
and pump room. Surge tank high and low water level switches
are provided. A local level indicator is provided to monitor
reactor well water level. Control of flow to or from the
reactor well can be accomplished during refueling. A fuel
pool high/low water level switch operates a local indicator
light and sounds an alarm in the control room whenever the
level is= either too high or too low. The trip point is ad-
justable over the range of the skimmer weir adjustment.

The pumps are controlled from either the pump room or the
vicinity of the fuel pool filters. Pump low suction pres-
sure automatically turns off the pumps. A pump low dis-
charge pressure alarm annunciates in the control room and in
the pump room. The controls for the remote controlled fuel
pool discharge valves are located on a rack in the pump room.
The open or closed condition of each of these valves is in-
dicated by a light in the -pump room.

The flow rate through the filter demineralizers is indicated
by a flow indicator on the pump room panel.
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A high rate of leakage through the refueling bellows assembly,
drywell to reactor seal, or the fuel pool gates is indicated
by lights on the operating floor instrument racks and is
alarmed in the control room.

The filter demineralizers are controlled from a local panel„.
Differential pressure and.conductivity instrumentation is
provided for each unit to indicate when backwash is required.
Suitable alarms, differential pressure indicators, and flow
indicators are provided to monitor the condition of thefilter demineralizers.

9.1.3.3 Safety Evaluation

The maximum possible heat load will be the decay heat of onefull core load of the fuel due to an emergency dump into the
pool plus the remaining decay heat of previously dischapged
batches of fuel. The residual heat removal system (RHR) can
be operated in parallel with the fuel pool cooling and clean-
up system during this condition when the pool has a greater
than normal load and when its temperature exceeds 125 F. The
RHR system can be used in parallel with the fuel pool cooling
system to remove abnormal heat loads, as well as during the
normal refueling mode. The RHR system will not be initiated
unless the reactor is in a cold shutdown condition. The
operator must. insert spool pieces in supply and discharge
piping and open normally closed valves to permit. the use of
this system for supplementary cooling.

The fuel pool heat exchangers are cooled by the reactor
building closed cooling water system to prevent contamination
outside the reactor building in the event of a fuel pool heat
exchanger tube failure. The system can main'tain the fuel
pool water temperature below 125 F when removing the nominal
heat load from the pool with the reactor building closed
cooling water temperature at its maximum of 95 F. The fuel
poop water temperature is permitted to rise to approximately
150 F while the system water flow is diverted from the pool
to drain the reactor well and dryer-separator pit, or when
larger than normal batches of spent fuel are stored in the
pool+

There are no connections to the fuel storage pool -which could
allow the fuel pool to be drained below the pool gate between
the reactor well and the fuel pool. Two diffusers are placed
in both the reactor well and the fuel pool to distribute the
return water as efficiently and with as little turbulance as
possible. Diffusers are placed to minimize stratification of
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either temperature or contamination. A check valve is 'con-
nected to each pipe outside the pool to prevent the pool
water from being siphoned out of the pool and uncovering the
spent fuel. Flow control valves at the operating floor
enable the operator to achieve optimum recirculation patterns
to control and maintain the specified water quality and oper-
ational conditions.

A make-up water valve controlled by tank level switches
supplies condensate from the condensate transfer system to
the pool to replace evaporative and leakage losses. The
backup source of make-up water is from the Seismic Category
I, Safety Class 3 standby service water system. This con-
nection supplies enough water to prevent the uncovering of
the spent fuel. By use of the standby service water as make-
up, the fuel pool will be cooled by evaporation of the pool
water.

Each filter demineralizer is capable of continual performance,
operating at a maximum fuel pool water flow rate of l000 gpm
and will maintain water conditions as specified in 9.1.3.2.

The following components of the fuel pool cooling and cleanup
system (FPC) are designed to ASME Section III, Class 3: fuel
pool cooling pumps, filter demineralizers, pumps, valves, and
piping, FPC piping, and fuel pool heat exchanger. The system
heat exchangers are also designed to the standards of the
Tubular Exchangers Manufacturers Association, Class R.
Piping in the reactor building is controlled and supported to
Seismic Category I requirements. The water lines between the
fuel pool and RHR systems are designed to ASME Section III,
Class 3, Seismic Category I requirements . The FPC pumps are
not designed to Seismic Category I requirements. Condensate
piping in the reactor building is controlled and supported
to Seismic Category I requirements.

A radiological evaluation of the cleanup system is presented
in Chapter 12.

From the foregoing analysis, it is concluded that the fuel
pool cooling and cleanup system meets its design basis and
satisfies the requirements of Regulatory Guide 1.13, Revision
1 with exceptions as noted in this section.
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9.1.3.4 Testing'and inspection Requirements

No special tests are required because at least one pump, heat
exchanger, and filter demineralizer are continuously in oper-
ation while fuel is stored in the pool. Duplicate components
are operated periodically to handle abnormal heat loads or to
replace a unit for servicing. Routine visual inspection of
the system components, instrumentation, and trouble alarms
are adequate to verify system operability.
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TABLE 9.1-2

FUEL POOL COOLING 'AND CLEANUP SYSTEM EQUIPMENT DATA

Fuel Pool Heat Exchan ers

Number
Type
Material Tube/Shell
Capacity, Btu/hr/heat exchanger
Cooling Water Flow, gpm/heat

exchanger
Code and Standards

Seismic Category

Fuel Pool Circulation Pum s

2
Tube and Shell
ss/cs
4.0 x 10

575
ASME/III-Class 3 and
TEMA-Class RII

Number
Type
Material
Flow, gpm
Head, Ft of H20
Motor Size hp
Seismic Category
Code

Fuel Pool Filter Demineralizer

2
Horizontal, centrifugal
SS
575
160
40II
ASME/III-Class 3

Number
Design Flow Rate, gpm
Design Pressure, psig
Design Temperature, oF
Material
Code
Seismic Class

Pi in and Valves

Design pressure, psig
Design Temperature, oF
Material
Code

2
1000 Maximum, 575 Normal
150
150
CS-Plastic Lined
ASME/III-Class 3II

150/300
220
cs/ss
ASME/III-Class 3
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TABLE 9. 1-3

ESTIMATED REFUELING CYCLE DATA***

Cycle*
Number

Number of
Fuel Assemblies

Discharged

Equivalent Decay
Irradiation Time Time

(Days ) (Days)

1 0**

11**

1 2**

Total

204

200

168

152

160

160

160

160

176

176

176

176

2068

333.718

662.325

914.470

998.287

1043.492

1095.003

1139.089

1143.125

1275.495

1271.148

1257.620

985.186

4035

3670

3305

2940

2575

2210

1845

1480

1115

750

385

20

* The word "cycle" is used here to describe the spent
fuel leaving the reactor at the end of the irradiation
cycle having the same number.

** Uranium fuel with plutonium added.

***Normal ("average") conditions except last four years
are low stream flow (high plant capacity factor).

9.1-66



WNP-2 AMENDMENT NO. 8
February 1980

Elevation differentials between the low-low level setting and
the HPCS pump impeller (Elev. 420'-4-1/2") and the RCIC pumpimpeller (Elev. '427'-3") provide a suction head of at least
20 feet during HPCS/RCIC operation. (Tank bottom elevation
is at 443 ft.)
Thermostatically controlled tank heaters are provided to
maintain water temperature in the tanks at or above a nominal
40'F at all times. All above ground piping that contains
water is heat traced to prevent freezing.
System logic diagrams are given in Chapter 7.

9 ' ' STANDBY SERVICE WATER SYSTEM

9.2.7.1 Design Bases

a. The standby service water system (SW) is
designed to remove heat from plant systems
which are required for a safe reactor shut-
down following a LOCA.

b. The system is designed to remove reactor
decay heat from the residual heat removal
system during normal plant shutdown.

c. The system is designed to perform its
required cooling water function following
a LOCA, assuming a single active failure.

d. The system is designed to provide a means
of flooding the vessel and containment,if required during the post-LOCA period.

e. The system is designed to provide makeup source
of water for ensuring fuel pool evaporative
cooling following a LOCA in conjunction with
a design basis earthquake.

f. The system is designed to Seismic Category I
and ASME Code, Section III, Class 3 require-
ments with the exception of that portion to
and from the plant cooling towers, which is
designed to ANSI B31.1 and Seismic CategoryII requirements.

9.2.7.2 System Description
The standby service water system includes vertical service
water pumps located adjacent to the two spray ponds in two
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separate pumphouses designed to Seismic Class I criteria.
The pumps discharge 'to three independent piping systems
which serve emergency core cooling system equipment, aux-iliary plant equipment and reactor shutdown cooling equipment.
(See Figure 9.2-10 through 9.2-13).
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During normal shutdown cooling, control of biological growth
is provided by the circulating water system. (See 10.4.5).
The spray ponds are provided with makeup water by the circu-
lating water system. The makeup water system supplies
Columbia River water to the cooling towers or spray pond to
replace water lost during normal operation due to evaporation
and drift. In addition, the makeup system is designed to re-
place spray pond water lost during a tornado. To ensure
system availability for this mode of operation, the makeup
system is designed to withstand a design basis tornado coin-
cident with a loss of offsite power.

The standby service water system piping is carbon steel de-
signed to 300 psig, 150oF, and with a corrosion allowance
of 0.080 inches.

Emergency makeup water to the fuel pool can be supplied
through normally locked closed valves on 2" lines upstream
of both "A" and "B" RHR heat exchangers.

EQUIPMENT DESIGN PARAMETERS

Standb Service Water Pum s (SW-P-1A, SW-P-lB)

Quantity

Driver

Design Capacity

Head

Motor — AC

10,500 gpm

500

HPCS Service Water Pum (HPCS-P-2)

Quantity

Driver

Design Capacity

Head

Motor — AC

1,200 gpm

123 ft.
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9.2.7.3 Safety Evaluation

The standby service water system provides cooling for plant
equipment which is essential to a safe reactor shutdownfollowing a design basis loss-of-coolant accident. Theentire system is adequately protected to withstand the follow-
ing adverse environmental occurrences:

a. Design Basis Earthquake

b. Design Basis Wind Loads

c.. Tornado

Redundant trains of the standby service water system are
separated and protected to the extent necessary to ensurethat sufficient equipment remains in operation to permit
safe shutdown of the unit in the event of any of the following
events:

a. Flooding or steam release from equipment failure
such as pipe or tank rupture.

b. Pipe whip and jet forces resulting from pipe
rupture.

c. Missiles which may result from equipmentfailure.
d. Fire.

~ r *-
The standby service water system's designed to withstand a
single active failure without losing its capability toparticipate in the safe shutdown of the reactor following
an accident.

System failure mode and effects analyses of passive and
active components of the service water system is presented in
Table 9.2-6. Any of the assumed failures of the service water
system is detected in the main control room by indications
and/or alarms from the various system instruments.
The standby service water is routed through the tube side of
the RHR heat exchanger and through the shellside of the RHR
pump seal coolers. The RHR heat exchanger and the pump seal
cooler are the only potential sources of radioactive leakageto the standby service water system.

A manually set and locked control valve is provided in the
return line of each of the two standby service water sub-
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systems to maintain the pressure in the system at a level suchthat tube leakage in the RHR heat exchanger or pump seal
cooler is from the service water system into the RHR systemafter the reactor is depressurized following shutdown cooling
or after a LOCA. Liquid radiation monitors are provided in
each of the two RHR heat exchangers outlet lines of the ser-
vice water system to detect radioactivity resulting from a
tube leak in one of the RHR heat exchangers or leakage from
the pump seal coolers. This condition can occur only when the
RHR system is operated in a mode in which the service water
system pressure is lower than the RHR system pressure. Upondetection of radioactive leakage in one of the subsystems,that subsystem is isolated by operator action in the main
control room and the cooling requirements are met by the
redundant train. Consequently, radioactivity released to the
spray ponds and/or cooling tower basins is minimized.

An intertie with the RHR system is provided from the
"B"'tandbyservice system supply header which contains two re-

mote manually operated isolation valves. These valves can be
opened from the main control room in the event primary con-
tainment flooding is required following a loss-of-coolant
accident.

The standby service water pumps are provided with double
valved, normally closed bypass connections for transferring
water from one pond to another. Should the service water
pump be unavailable for transfer purposes, an atmospheric
syphon is available for backup service.
Temperature controlled and/or manually operated throttle
valves are located on the return side of all standby service
water system coolers and heat exchangers. The system is
balanced for optimum operation and the throttle valvesleft in that position. The RHR heat exchanger service wateroutlet valve is interlocked to open on starting of a standby
service water pump to prevent excess flow conditions in other
portions of the system.

Redundant spray pond low level switches in each spray pond
pumphouse automatically close the redundant isolation valves
on the SSW return line to the cooling towers and open theisolation valve to the spray pond. The ECCS start signals
also automatically perform this function to ensure that the
spray ponds always maintain sufficient inventory to meet the
system requirements. delineated in 9.2.5.

9.2-31



During plant operation, the standby service water pumps are
not operating. If a LOCA occurs, the diesel generators and
respective standby service water pumps start automatically.
Consequently, no operator action is required following a LOCA
to start the standby service water system and put the system
into its LOCA operating mode.

9.2.7.4 Testing and Inspection Requirements

The standby service water system is designed to permit periodic
inspection of all active system components to ensure the in-
tegrity and capability of the system. For inservice inspec-
tion see 6.6.

The system is designed to permit periodic pressure and func-
tional testing to ensure the following:

a. The structural and leaktight integrity of
its components.

b. The operability and the performance of the
active components, of the system.

c. The operability of the system as a whole.

The system is performance te'sted during plant operation
using the operational sequence that. br'ings the system into
operation for reactor shutdown and for a LOCA. Motor
operated isolation valves are tested to ensure that they are
capable of opening and closing by operating manual switches
in the main control room.

The system is operated and .tested initially with regard to
flow paths, flow capa'city and mechanical operability. Start-
up is described in Chapters 14'nd 16.

9.2.7.5 Instrumentation Requirements

Each of the standby service water discharge lines from the
RHR heat exchangers contains radiation monitors (RE-N004,
RE-N005) to detect any radioactivity resulting from a tube
leak in the heat exchanger.
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Flow indicators and/or switches are provided for each service
component to indicate low flow. Temperature indicators,
temperature switches, pressure indicators and/or pressure
switches are located in each system to determine pump,
individual cooling coil, cooler or heat exchanger performance.
For detailed system logic diagrams and electrical elementaries
see Chapters 7 and 1 respectively.
Zn order to avoid excessive system surge pressures, the stand-
by service water pumps are started only if the associated
pump discharge valve is closed. The pumps start automatically
when the associated diesel generator is started. The pump
discharge valve automatically opens when the associated pump
is running and the pump discharge pressure is greater than
50 psig. The system instrumentation is shown on system flow
diagram, Figure 9.2-10.
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TABLE 9 . 2-1

ULTIMATE HEAT SINK SPRAY COOLING
POND DESIGN DATA

Pond configuration

Surface area (two ponds)

Normal Cater elevation (above MSL)

Maximum water elevation (above MSL)

Pond bottom elevation (above MSL)

Square (250' 250')

125,000 sq. ft.
434'-0"

434 '-6"
420'-0"

Pump sump bottom elevation (above MSL) 408'-3"

Freeboard above normal water level

Sedimentation allowance

Normal pond capacity (two ponds)

0f 6II

0 '-6"

12,500,000 gallons
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TABLE 9.2-4 (Continued)

DIURNAL VARIATION IN METEOROLOGICAL DATA (FOR DAY 1
THRU 30 USED TO ANALYZE MASS LOSS FOLLOWING LOCA)

Hour
Noon
1:00 p.m.
2:00
3:00
4 00
5 00
6 00
7:00
8:00
9:00
10 00
11 00
Midnight
1:00 p.m.
2:00
3:00
4:00
5:00
6.00
7:00
8:00
9:00
10:00
11:00

Dry
Bulb ( F)

96.40
98.00
98.50
98.00
96.40
93.90
90.70
86.90
82.90
78.90
75 '0
71.90
69.40
67.80
67.30
67.80
69.40
71.90
75.10
78.90
82.90
86.90
90.70
93.90

Dew
Point ( F)

42.50
43.50
43.50
43.50
42.50
42.00
42.00
40.50
40.00
40.00
39.00
39.00
39.00
39.00
39.00
39.00
39.00
39.50
39.00
40.00
40.00
40.70
42.00
42.20

Wet
Bulb ( F)

64.70
65.40
65.60
65.40
64.70
63.70
62.30
60.70
59.00
57.30
55.70
54.30
53.30
52.60
52.40
52.60
53.30
54.30
55.70
57.30
59.00
60. 70
62.30
63.70

Wind*
Speed (mph)

10. 30
10. 30
10.30
10. 30
10.30
10.30
10.30
10.30
10.30
10.30
10.30
10.30
10.30
10.30
10.30
10.30
10.30
10.30
10.30
10 '0
10.30
10.30
10.30
10.30

n (—)
BTU
hr

290.81
282.71
261.30
226.27
180.98
127.56
70. 89
16.86
0.00
0.00
0.00
0.00
0.00
0 F 00
0.00
0.00
0.00

16.86
70.89

127.56
180.98
226.27
261.30
282.71

Solar
Radiatio

Data based upon average values for the
period 2 July — 1 August 1960.

* Wind speed is the highest daily average wind
speed for the period.

0

c 0
Cl K
G R
N Q
N Z

0
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TABLE 9+2-5
Page I of 3

E UIPMENT RE UIRING STANDBY SERVICE
WATER TO ENSURE PLANT SHUTDOWN

E ul ment Cooled
Required

~F< ow- m<»

Design Heat Calculated
Load Heat Load

(Btu/hr) (Btu/hr)

Division I

I ~ Standby Service I@ter
Pumphouse "A" Cooler

404,000 380,600

2. Diesel Generator "A" 1650 (2) 15,600,000 11,692,427

3 ~ ,Diesel Generator Building
"A" Coolers 144 716,000 716,000

4. LPCS Pump Motor Bearings

5. LPCS Pump Room Cooler

4 (3)

56 280,000

%0

270,860

6. RkR "A" Pump Seals 12 (2) +0

7. RIB «An Room Cooler

9. Motor Control Center Room Cooler l5

10. Control Room Cooler 120

I I. Cable Spreading Room Cooler

l2. Swltchgear Room Cooler

40

l3. Hydrogen Recomblner "A" MCC Room Cooler I I

l4. Hydrogen Recomblner "A" Aftercooler

l5. Hydrogen Recomblner»A" Scrubber

50

IO

16. RHR "A" Heat Exchanger

l7. Analyzer Room Cool er

7400 (2)

IO

TOTAL 9715

8. D.C. Ilotor Control Center Room Cooler 20

165,000

84p200

71,280

285,000

160,000

370,000

52,500

(4)

42,500

149,650

40,533

43, 130

256, 500

74,600

327, 100

36, 174

250,000

50,000

Var lab l e

23, 571

2)
3)
4)

Based on 85'F Standby Service lhter Supply
unless otherwise noted.
Design based on 95'F Standby Service I@ter Supply
Design based on 90'F Standby Service I@ter Supply
See Table 6.2-2 for design parameters
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Pago 2 of 3
TABLE 9.2-5 (Continued)

E ul ment Cooled

Design Heat
Required Load
~F<ow- m« < <Btu/hr)

Calculated
Heat Load

(Btu/hr)

Division II

1. Standby Service %ter
Pumphouse «8« Coolor 80 404,000 358, 100

2. Diesel Generator «8« 1650 (2) 15,600,000 11,692,427

3. Diesel Generator Building
«B«Coolers 144 716,000 716, 000

4. Diesel Generator Area Cable
Cooler (Corridor) 40 149,000 109,680

5. RR «B«Pump Seals 12 (2) %0

6. RHR «C«Pump Seals I2 (2) 'bO

7. RM «B«Room Cooler

8. RkR «C«Room Cooler

9. RCIC Pump Room Cooler

10. Motor Control Center Room Cooler

I I ~ Control Room Cooler

l2. Cable Spreading Room Cooler

13. Switchgear Room Cooler

14. Hydrogen Recomblner «B« Aftercooler

15. Hydrogen Recombinor «B« Scrubber

33

33

12

15

120

40

IO

165,000

165p000

60,000

71,280

285,000

160,000

320,000

145,650

160, 530

37,270

43, 130

256,500

74p600

305'00

250,000

50,000

l7. RHR «B«Heat Exchanger

18. Analyzer Room Cooler

7400 (2)

IO

TOTAL 9732

16. Hydrogen Recombiner «B«MCC Room

Cooler 52'00

(3)

42, 500

36, 174

Variable

23, 571

„
3)

Based on 85'F Standby Service hbter Supply
unless otherwise notod.
Design based on 95'F Standby Service Nater Supply
See Table 6.2-2 for dosign parametors
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Page 3 of 3
TABLE 9.2-5 (Continued)

E ul ment Cooled
Required
~F>ow- m<»

Design Heat
Load

(Btu/hr)

Calculated
Heat Load

(Btu/hr)

Division III

I ~ HPCS Diesel Genorator

2. KPCS Diesel Building Coolers

3. HPCS Pump Room Cooler

910 (2)

l44

50
TOTAL 1104

8,872,000

716,000

500,000

7,401,000

716,000

473, 580

I) Based on 85'F Standby Service lhter Supply
unless othorwlso noted.

2) Design based on 95'F Standby Service Water Supply
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The air compressors take suction from the room through filter
silencers which are 95% efficient in filtration of particles
as fine as three microns. They discharge to the air receivers
through intercoolers and aftercoolers for cooling and moisture
separation. Moisture condensed in the coolers is discharged
through float traps. Cooling water is supplied to the coolers
by the plant service water system. Service and control air is
directed from the air receivers to the system headers.

Service air is distributed from the header to quick~disconnect
hose connections where it is used for pneumatic service equip-
ment and maintenance throughout the plant. Service air is
also distributed for plant services such as demineralizer
resin mixing and filter and demineralizer backwashing (see
Figure 9.3-1). In order to ensure the availability of the
control air system for turbine and reactor plant operation,
an air operated isolation valve is provided to isolate the
service air system when the pressure in the service air
header drops to 75 psig.
Control air for station instrumentation and controls is
directed from the system header and is processed through one
of two 100% capacity prefilters, an air dryer, and one of two
100% after filters prior to distribution for use. The filters
are of the removable cartridge type and are arranged in par-allel pairs to allow for replacement of a prefilter or anafterfilter without interruption of air flow. The twin towerair dryer contains a regenerable desiccant and is operated
so that one section is in use while the other is being re-
generated (four hours in service, four hours reactivation).
Table 9.3-1 presents the major characteristics of the air
compressors, receivers, and the air dryer for the control
and service air system.

9.3.1.2.2 Containment. Instrument Air System

The containment instrument air 'system is shown in Figure
9.3-2, and the major equipment characteristics are presented
in Table 9.3-1. The location of this system in the Seismic
Category I reactor building is shown in Figures 1.2-3 and
1.2-5.

9. 3-3
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This system consists of two 100% capacity air compressors,
associated coolers, a twin tower air dryer, filters, an air
receiver, valves, and piping of a leak tight. design. In
addition, two nitrogen gas 'bottle banks and associated.
piping are provided as a backup to the compressor supplied
air for seven of the main steam relief valves which perform
the ADS function.

The compressors located in the reactor building take suction
from the building atmosphere through intake filter-silencers
which are 98% efficient in filtration of, particles as fine
as five microns. The air is then discharged through an
aftercooler, a'refilter, a dryer, an afterfilter and air
receiver to deliver dry, clean, pressuri'zed air to the pneu-
matic control systems of the following valves inside the
primary containment vessel:

a. Four main steam isolation valves and their
accumulators,

b. Eighteen main, steam safety/relief valves and
their accumulators.

The two independent nitrogen bottle bank subsystems are pro-
vided to deliver pressurized ni'trogen to seven of the safety/
relief valves and accumulators. These seven valves perform
the ADS function, if required, during postulated LOCA con-
ditions. These nitrogen banks ensure a 30-day supply of
nitrogen for the ADS function during isolation of the
compressor loop. One bank of 15 bottles supplies nitrogen for
three main steam safety/relief valves and accumulators, while
the other bank of 19 bottles supplies four main steam
safety/relief valves and accumulators (see Figure 9.3-2).

The nitrogen bottles are located in the railroad lock of the
reactor building to facilitate access. Under normal operating
conditions, the controlled leakage boundary of the Reactor
Building is maintained above the railroad lock so access'is

— available'o the bottles for recharging if required. The
bottles are standard, commercially available units pressurized

l

to 2490 psig. Each bottle has a capacity of 257 SCF.
However, the bottles are mounted in accordance with Seismic
Category I, Quality Class I requirements. The required quan-
tity of bottles for each bank was conservatively based on pro-
viding a 30-day supply to the ADS valves to satisfy the long
term post-LOCA demand based on the .following:

9. 3-,4
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Should the boron solution ever be injected into the reactor,
either intentionally or inadvertently, the boron can be
removed from the ractor coolant system by flushing, followed
by operating the reactor cleanup system. There is practically
no effect on reactor operations when the boron concentration
has been reduced below approximately 50 ppm.

The concentrationof the sodium pentaborate in the solution
tank is determined periodically .by chemical analys'is.

Electrical supplies and relief valves are also subjected to
periodic testing (See Chapter 16).

The SLC system preoperational test is described in 14.2.12.1.5.
9.3.5.5 Instrumentation Requirements

The instrumentatin and control system for the SLC system is
designed to allow the injection of neutron absorber solution
into tPe reactor and to maintain the neutron absorber solution
well above the saturation temperature. A further discussion
of the SLC system instrumentation may be found in 7.4.1;2.
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TABLE 9.3-1

EQUIPMENT CHARACTERISTICS

Page 1 of 2

CONTROL AND SERVICE AIR SYSTEMS

a ~ Air Compressors

1. Quantity
2. Rated Output (each)
3. Rated Discharge Pressure

3
450 SCFM
115 PSIG

b. Air Receivers

1. Quantity
2. Volume (each)

c. Air Dryer'. Quantity
2. Type

3. Media: Active

Buffer
4. Rated Inlet Drying

Capacity (each)
5. Dew Point at Outlet
6. Cycle of Operation

CONTAINMENT INSTRUMENT,AIR SYSTEM
= 4a. Air Compressors

1. Quantity
2. Rated Output (Min. each)
3. Rated Discharge Pressure

(Min. )

b. Air Receiver

3
96 Ft

1
Twin Tower—
Regenerative
Activated Alumina
Absorbent
Silica Gel

750 SCFM
-40 F
8 Hrs.

2
50 SCFM

160 PSIG

l. Quantity
2. Volume

1
34 Ft
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Room

Div. 1 LPCS Pump Room

Div. 2 RCIC 'Pump Room

Div. 1

Div. 2

Div. 1

RHR Pump

RHR Pump

MCC Room

Room - — — — — — ——
Rooms (2 Pump Rooms)

(EL. 522)
Div'. 2 MCC Room (EL. 522)
Div. 1 D.C. MCC Room (EL. 471)

HPCS Pump Room —,— — — — — — — " — ——

Maximum Allowable
Ambient'em '. (oF)

148

148

148

148

148

104

104

104

Div. 1 H2 Recombiner MCC Room
(EL 572)

Div. 2 H2 Recombiner MCC Room
(EL 572)

104

104

Div. 1 Reactor Building Analyzer .

Room lA 104

Div. 2 Reactor Building Analyzer
Room 1B 104

The electrical equipment rooms are isolated from the
reactor building heating and ventilating system upon a
signal of building isolation.
All components of the reactor building emergency cooling sys-
tem are designed as engineered safety features and are powered
from the same diesel generator bus as the equipment being
served. Since each separate cooling system services redundant
emergency equipment systems, a failure of one cooling systemwill not effect the operational function of the other cooling
systems or the safe shutdown of the reactor. The means of
protecting the system vents and louvers from missiles is dis-
cussed in 3.5.
All ductwork connected to the fan coil units in this system is
designed to Seismic 'Category I requirements. The system fans
are constructed and rated in accordance with the applicable
AMCA standards. The water cooling coils are designed and
code stamped in accordance with the requirements of the

'ASME Code, Section III Class 3.
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9.4.9.2 System Description
l!

The reactor building emergency cooling system is depicted in
Figure 9.4-2. Each of the thirteen rooms housing critical
equipment is provided with an individual air handling unit
which is fully enclosed within the room. Each air handling
unit is comprised of a direct~ drive centrifugal fan and a
water cooling coil in a sheet metal housing. Water is sup-
plied to the water coils by the standby service water system
(see 9.2.7). During normal operation, all thirteen air
handling units are in standby. The units servicing the pump

.rooms start upon actuation of their associated pumps. The
units servicing the MCC equipment rooms and the analyzer
rooms start automatically upon, any signal which isolates
the reactor building.

All units recirculate the air within the room they serve, re-
moving the heat generated in the room via the water coil, to
maintain temperatures below the design limits listed in
.9.4.9.1.

9.4.9.3 Safety Evaluation

Each of the thirteen emergency equipment rooms in the reactor
building is provided with a separate, independent cooling
system, all components of which are located within the room
serviced. Each cooling system is powered from a Class lE bus
of the same division as the equipment it serves and is,.de- .

signed to withstand the effects of a safe shutdown earthquake.
A failure of one cooling system will not affect the opera-
tional function of any other system or the safe shutdown of
the reactor.

The air handling units serving the six pump rooms are
interlocked electrically with the pumps they serve in such a
manner that they start when the pump is. started. The seven
air,handling'units serving the critical MCC rooms and
the analyzer rooms are started by any of the following
three isolation signals:

a. Reactor vessel low water level

b. High drywell pressure

c. High radiation level in reactor building exhaust
ventilation system
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9.4.9.4 Testing and Inspection Requirements

All components of the reactor building emergency cooling sys-
tem are normally in standby and are accessible for out-of-
service inspection. All system ductwork and components are
subjected to leak tests and all piping systems are subjected
to hydrostati.c tests during manufacture and erection.

The cooling system is subjected to pre-operational testing at
design conditions and performance shall be verified periodi-
cally by testing during unit operation.
9.4 ' ' Instrumentation Requirements

The six air handling units serving the pump rooms are
controlled identically. Each is electrically interlocked
with the pump it serves to operate when the pump operates.
Running lights for the fans are located in the main control
room on the same panels as the pump switches. The standby
service water system supplies the air handling unit water
coil when the pump is started. A local manual switch
is provided in each pump room for testi.ng the air handling
unit fan.

The controls for each of the seven cooling systems serving
the critical MCC and analyzer rooms are also identical. An
ON-AUTO-OFF switch (spring back from OFF to AUTO) is pro-
vided for each unit in the main control room. Normally all
switches are in the AUTO position and the units are in
standby. In the AUTO mode, any of the three isolati.on sig-.
nals listed in 9.4.9.3 will cause the following operations,
via electric interlocks:

a. Air handling unit fans start.
b. Standby service water system is energized when

the associated emergency diesel generators start.
c. Solenoid valves associated with the air operated

dampers in the reactor building ventilation sys-
tem supply air ducts to the MCC and analyzer
rooms are de-energized, thus isolating these
rooms from the balance of the reactor bui.lding.

. Temperature indicators for each of the thirteen equipment
rooms are provided in the main control room. Separate temper-
ature switches in each room will annunciate an alarm in the
main control room in the event that temperatures exceed the
design limit.

9 '-55



9.4.10 STANDBY SERVICE WATER PUMP HOUSE VENTILATION SYSTEMS

9.4.10.1 Design Bases

The standby service water pumphouse heating and ventilating
systems are designed to remove the heat generated by opera-
tion of the standby service water pumps and the HPCS service
water pump and to limit the temperature in the two pump
houses to 114oF. The ventilation systems are designed
as engineered safety feature systems and are powered
from Class 1E bus of the same division as the pumps being
served. Since each heating and ventilation system associated
with the redundant standby service water pumps is separate
and independent, a failure in one system will not affect the
.operational function of the other system. The means of pro-
tecting the system vents and louvers from missiles is dis-
cussed in 3.5.
Heating of the pump houses is provided by electric unit
heaters (four in each building) sized to heat the building
spaces to approximately 40 F during outside winter temp-
erature of -27oF regardless of the pump operational mode.
The unit heaters are powered from the emergency diesel-
generator buses, but are classified Seismic Category II.
The remaining components, ductwork, and piping in the standby
service water pump house ventilation systems are classified
Seismic Category I.
The fan coil units and the supply fans are constructed and
rated in accordance with the applicable AMCA standards.
The water cooling coils are designed and code stamped in
accordance with the requirements of ASME Code, Section III
Class 3.

9.4.10.2 System Description
The standby service water pumps are located in pump houses
adjacent to the emergency spray ponds. The loop "A"
standby service water pump and the HPCS service water pump
share one pump house and the loop "B" standby service water
pump is in a second pump house. The heating and ventilating
systems serving the two pump houses are depicted in Figure
9.4-7. Each system consists of a 17,000 cfm fan coil unit
composed 'of a sheet metal cabinet containing a direct-drive
centrifugal fan and a water cooling coil, and a separate
5,000 cfm centrifugal supply fan with inlet mixing dampers.
Each fan coil unit is interlocked electrically with the asso-
ciated standby service water 'pump it serves in such a manner
that the unit fan starts and recirculates room air over the
water cooling coil when the pump starts. Water is supplied
to the unit coil from the main supply header of the standby
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TABLE 9.4-2

REACTOR BUILDING AND PRIMARY CONTAINMENT
AREAS MAJOR COMPONENTS OF HVAC SYSTEMS

a. Heatin and Ventilatin Unit, (Eva orative Air Washer)

l. Tag No.

2. No. of Units

3. Air Flow (SCFM)

4. Steam Flow (ibs/hr)
5. Supply Air Temperature

Summer
Winter

6. Fan Type

7. No. of Fans

2 ~

3 ~

4 ~

5.

6.

No. of Fans

Fan Type

Drive

Capacity

Total (SCFM) Pressure
(inches, w.g.)

8. Fan Total
Pressure
(inches, w.g.)

b. Reactor Buildin Exhaust Fans

1. Tag No.

ROA-HV-1

97,350

6,800

72 F DB (Evap. Cooling)
50 F

Vaneaxial V-belt Drive (200 H.P. Motor)

2 (one standby)

9.3

REA-FN-lA & 1B

2 (one standby)

Vaneaxial

Direct (200 H.P. Motor)

95,000 - 105,000

9.43 9 105,000 SCFM

7 ~

8.

Motor Type

Seismic Category

.TEAO with Class "RH" insulation
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TABLE 9.4-2 (Continued)

c. Reactor Buildin Emer enc Fan Coil Units

1. Tag No. RRA-FC-1
RRA-FC-2
RRA-FC-3 RRA-FC-4 RRA-FC-5 RRA-FC-6

RRA-FC-10
RRA-FC-ll

2. No. of Units 3

I
CO

3.

5.

Air Flow per
Unit (ACFM)

Sensible
Cooling
Capacity
(Btuh)
per unit
Total Static
Pressure
(inches,w.g.)

5208

165,000

1.34

15,625

500,000

1.64

9375

280,000

1.46

3125

60,000

1 ~ 53

5730

~ 71,280

0.5

6. Area Served

7. Water Sup-
ply Service

8. Seismic
Category

RHR Pump
Rooms

Standby
Service
Water

HPCS Pump
Room

Standby
Service
Water

LPCS Pump
Room

Standby
Service
Water

RCIC Pump
Room

Standby
Service
Water

MCC Rooms

Standby
Service
Water
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9.5.4 DIESEL GENERATOR FUEL OIL STORAGE AND TRANSFER
SYSTEM

9.5.4.1 Design Bases

a. The fuel oil storage and transfer system for the
standby diesel generators is designed to per-
form its operational function during emergency
conditions assuming any single active or passive
failure of one of its components.

b. The onsite storage capacity of each subsystem
provides for continuous operation of each diesel
generator for at, least seven days while satis-
fying post,-LOCA maximum load demands.

c. The design of the system conforms to IEEE Stand-
ards 308 and 387 and ANSI Standard N195. The
equipment within the system conforms to the ap-
plicable codes and standards of ASME, ASTM, ANSI,
DEMA, XEEE, APX, and NFPA.

d. The system piping is designed to ASME Section III,
Class 3 and Seismic Category I requirements.
{See Table 9.5-6 for equipment design codes).
Except for the diesel oil storage tanks, all por-
tions of the system, including the fuel oil day
tanks; are protected from tornado missiles by
enclosure in Seismic Category I structures. The
diesel oil storage tanks are buried for protect-
ion and to maximize containment of postulatedoil spills. The system is not subject to flood-
ing since the site is not subject to flooding.

9.5.4.2 System Description

The fuel oil storage and transfer system consists of separate,
independent diesel oil supply subsystems serving each of the
two tandem diesel engine generators (lA and 1B) and the HPCS
diesel engine generator. Each of these subsystems consists
of a 100% capacity fuel oil storage tank, a transfer pump,
one day tank, interconnecting piping and valves, and asso-
ciated instruments and controls. The fuel oil transfer pip-
ing of diesel generators 1A and 1B is arranged such that.
either transfer pump may transfer diesel oil from its storage
tank to either day tank, if required. The system diagram is
shown on Figure 9.5-4.
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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 dis-
charges 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 control-
led by level switches activated by day tank fuel level. The
capacity of each fuel oil storage tank is sufficient to pro-
vide 7 days of operation for the diesel generator being
served.

Each transfer pump is connected to a day tank. There is a
pipe interconnecting the transfer lines. By shutting off
the isolation valves in the cross interconnecting line, the
fuel oil can be pumped from storage tank "A" and from storage
tank "B" to day tank "B". By shutting off the isolation
valves at day tank "A" and at transfer pump "B" and opening
of the isolation valves is the cross connection line the fueloil can be pumped from storage tank "A" to day tank "B". By
the same logic the fuel oil can be pumped from storage tank
"B" to day tank "A". If a rupture occurs in the transfer
line between one storage tank and its associated day tank,
the interconnecting cross line will be, isolated by 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 interconnecting cross line, this line will be
isolated and thereby the fuel oil supply will not be inter-
rupted between any storage tank and its associated day tank.

The volume of the day tanks permits eight and one-half hours
of engine operation of the associated diesel generator with-
out 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 re-
quired corrective action.

At normal high oil level a switch will shut off the pump. If
the fuel oil level reaches two inches above the normal high
level, a high high condition is reached and a second level
switch is activated. This switch will close the solenoid
valve at the day tank inlet, trip the transfer pump and
send an alarm signal. Any excess oil will return to the fuel
oil storage tank through the one half inch minimum flow line.
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10.4.5.3 Safety Evaluation

The circulating water system is a non-safety related system.
Consequently, the circulating water system is not designed
to Seismic Category I requirements. Refer to 9.2.5 for a
description of the ultimate heat sink which is designed to
perform safety-related functions.

The condenser design assures that the pressure on the tube
side is always maintained higher than the pressure on the
shell side, thus eliminating leakage into the circulating
water system should tube failure occur. Consequently, the
design of the circulating water system precludes radioactive
leakage into the system.

Periodic injection of chlorine is performed for biocide treat-
ment, and sulfuric acid. is added for scale-corrosion control
within the circulating water system. An analysis of the trans-
portation, handling, storage, and utilization of chlorine is
presented in 6.4.

A detailed evaluation was performed to determine the effects
of a postulated failure in the circulating water system in-
side the turbine building.- For this analysis a moderate
energy crack was postulated to occur in the circulating
water system barrier, (e.g., the rubber expansion joints) at
the inlet to the main condenser. The inlet side was selected
because it yields the severest results.
The entire condenser area is dr'ained by means of sumps (see
Figure 9.3-9), each equipped with duplex pumps. Sumps T-2
and T-3, servicing the inlet and outlet of the condenser,
each have 50 gpm pumps; Each of these sumps is equipped
with a level alarm and is therefore capable of detecting
a circulating water system barrier failure. The level
alarm will annunciate in the main control room upon reaching
high level, providing a means of detecting the postulated
failure within 5 minutes.

The crack area for this postulated failure was assumed to be
equal to 1/2 the pipe diameter times 1/2 the pipe wall
thickness.

A = ~ x ~ (see 3.6.2.1.4.2.b)d t
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The flow exiting from such a crack would be an orifice flow.
The head at expansion joint for normal three pump opera-
tion at 186,000 gpm each was determined (from syst: em energy
gradients) to be 90 feet. The flow for these conditions
was calculated to be:

Q = 1,737 gpm

The system has different operating pressures for the
various modes of pump operation. The piping was designed
for an internal pressure of 60 psig, which is well above
the design"energy gradient.

The motor operated inlet and outlet valves at the condenser
are designed and manufactured to close in 60 seconds to avoid
excessive pressures caused by fast valve closure. Therefore,
rapid valve closure is not a consideration. After closure
of the inlet and outlet valves, however, the system will be
operating with 2/3 of the condenser capacity. With 3 cir-
culating water pump operation and 2 .sections of the con-
denser in operation, the system flow as determined from the
pump operating point diagram will be approximately 450,000
gpm. Comparing the system energy gradients for this mode
of operation to that when all three condenser units are in

'peration, the resultant difference in pressures will be:

At the inlet side, an increase of approximately
4.3 ft. of head (2 psi) occurs

At the outlet side, a decrease of approximately
5.2 ft of head (2 psi) occurs

Detection of the postulated failure will occur within 5
minutes, as described above, by the annunciation in the
control room of the sump high level alarm. Xt is assumed
that there will be a 15 minute time allowance for an opera-
tor in the control room to check the circulating water
system barriers and close both the inlet and outlet valves
of one unit of the condenser as may be required. This
closure is accomplished by the activation of a remote
manual switch in the control room, and therefore no control
circuitry time delays nor coastdown times are involved.
Flow will continue, however, after valve closure for about
106 minutes at a decreasing rate, until the remaining water
from the condenser is completely discharged.
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In the first 5 minutes after a crack, 8,435 gallons of water
will spill into the inlet basin. The capacity of each basin
and its capability to store excess flow were calculated to
be as f'ollows:

a. Inlet basin: 22,500 gallons, from El. 436 to
, El. 441

b. Outlet basin:'27,500 gallons from El. 436 to
El. 441

c. Net volume under condenser: 180,500 gallons
from El. 433 to El. 441.

The time required to fill the inlet basin, after a postu-
lated crack occurs, is computed to be 13.3 minutes. This
includes the 50 gpm outflow from the sump pump. .The circu-
lating water leakage flow will continue for 6.7 minutes
after filling the inlet basin, until reaching the total
estimated shutoff time of 20 minutes. It can be assumed
that 10% of this water will flow out over the floor at
El. 441, and the remainder, about 10,170 gallons, will flow
into the condenser, basin area. During this same time period,
4 sump pumps in the condenser basin area will have alternately
pumped out 670 gallons, leaving 9500 gallons or 0.42 feet
of water in the condenser basin. The rate of rise of water,
therefore, is 0.021 ft/min during the first 20 minutes
after the postulated crack occurs. Note that on high sump
level, both pumps run simultaneously rather than alternately,
thus doubling the calculated outflow capacity.

After the valves are closed, the water contained in the
condenser unit water box will continue to discharge to the
area. The quantity of water remaining is estimated to be
87,000 gallons. The flow will vary with a diminishing head,
the head going from about 25 feet to zero feet. Using a
20 ft head and the same orifice flow criteria, the rate of
flow will be approximately 819 gpm, discharging the re-
maining water in about 106 minutes., There will be an out-
flow from all the sump pumps of 150 gpm, with 10% of the
flow from the crack again assumed to flow out. over the floor.
The water will accumulate in the condenser basin at about
590 gpm. After 106 minutes, the water level in this basin
will rise an additional 2.77 feet., or 0.0261 ft/min. The
total height of water when the discharge has stopped is
therefore 3.19 feet to El. 436.19.
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There are no safety-ralated system components that, could
be affected by the flood elevation established above.
Additionally, there are no safety-related electrical systems
or system components that, could be potentially submerged.
In addition, the circulating water piping is located in a
large room containing little other equipment and no safety-
related equipment. Accordingly, spray effects are of no
consequence. The pipes exit the rooms below grade in their
routing to and from the cooling towers. Also, the floor onto
which water would spill in event of a break is grade level.
As a result, excess water would accumulate either in drainage
basins or leak outside the building.

Discharge operation of water accumulated under the condenser
shall be performed in accordance with radioactivity checking
requirements for sump discharges.

10.4.5.4 Tests and Inspections

All system components, except the condenser, are accessible
during operation and may be inspected visually. The circu-
lating water pumps are tested in accordance with 'the Hydraulic
Institute Standards.
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The condenser is field hydrostatically tested in accordance
with the Steam Surface Condenser Standards published by the
Heat Exchange Institute.
All major components are inspected and cleaned prior to in-
stallation in the system. Preoperational tests are performedafter system installation.
Sampling stations and test connections are provided to allow
inservice testing during operation of the system.

10.4.5.5 Instrumentation

The circulating water pumps are individually equipped with
shutoff valves which are interlocked with their respective
pump motors to prevent startup unless the valve is closed
and to prevent, shutdown unless the valve is less than 15 per-
cent open. Isolation valves are provided at the inlets of
each condenser shell which enable any water box to be iso-
lated. The isolation valves are equipped with limit switches
and are operated by manual switches located in the main con-trol room. Temperature, pressure, level, conductivity, pH,
and chlorine instrumentation are provided to monitor system
performance.

10.4.6 CONDENSATE FILTER DEMINERALIZER SYSTEM

10.4.6.1 Design Bases

The condensate filter demineralizer system capacity is 32,000
gpm, which is in excess of 100% rated flow. The 100% rated
system capacity is 28,719 gpm.
As a design basis for this system, the effluent water qualityis as follows:

Normal 0 eration
Specific conductivity'at 25 C

pH at 25 C

Max. total silica (as Si02)

Max. total iron (as Fe)
Max. total copper (as Cu)

Nickel (as Ni)

0. 1 micromho/cm.

6.5-7.5

<5 ppb

<5 ppb
<2 ppb
<2 ppb

Chloride (as Cl) 10 ppb*
* or 25% of influent, whichever is less; min. of 1 ppb.
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11.5.2.2.1.7 Radwaste Building Ventilation Release
Ducts, Radiation Monitoring System

This,monitor system measures the radioactivity in the radwaste
building ventilation air exhaust as it is being discharged
to the environment and in doing so complies with Regulatory
Guide 1.21, Rev. 1 and Design Criterion 64. Radioactivity
originates from radwaste tank vents, from primary water
processing equipment and from laboratory sampling hoods as
well as various cubicles having liquid process treatment sys-
tems within the building. A continuous sample'is drawn from
each of the two out. of three fan exhausters that are operating.
The representative sample is withdrawn through a duct probe,
passes through a particulate filter to collect particulates,
thence through a charcoal filter to collect halogens. Filters
are exchanged at least weekly for laboratory radiochemical
analyses. The filter air sample streams are combined to pass
through a single gas monitor.

The gas monitor is mounted in a heavily shielded chamber'.
The gas'hannel consists of a local detector and preamplifier
with .countr'ate meter and a recorder -in the main control.
room.;

Arrangement details are „shown in Figure 11.5-6.
I

This-monitor has no control functions. There are two adjust-
able trip circuits, on'e high for high radiation alarm and
one low for instrument inoperative that annunciate in the,
main control room.

11.5.2.2.2 Liquid Process and Effluent Radiation Monitoring
System

These systems monitor gamma radiation levels of liquid
process and effluent streams.

Each monitor system. consists of a scintillation detector
inserted into a well in the process piping or into a sump or
in an off-line chamber to which a process stream sample is
piped. The detector locations are selected to obtain a
reasonable geometry and are positioned away from crud trap
and associated high background regions. Full lead shielding
is provided around detectors to further reduce background
levels except for turbine-generator building drain sump
monitors.
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For each liquid off-line detector location, a continuous
sample is extracted from the liquid process pipe, passed
through a liquid sample panel which contains a detection
assembly for gross radiation monitoring, and returned to

the'rocesspipe. The detection assembly consists of a scintil-,
lation detector mounted in a shielded sample 'chamber equipped
with a check source. A radiation monitor in the control room
analyzes and visually, displays the measured gross radiation
level. The sample panel chamber and lines can be drained
to allow assessment of background buildup. The panel meas-
ures and indicates sample line flow. A solenoid operated

'hecksource operated from the control room can be used to
check operability of the channel.
Power is supplied from 125 VDC non-divisional buses for the .

-control room radiation monitors and recorders, and from a
120 VAC local bus for the sample panels.
The detector's local preamplifier unit is designed to remain
fully operational in'heir expected environment. If exposed
to radiation transients which exceed the channel range, the
channel maintains full scale deflection and returns to normal
functioning when the transient has subsided.
Each'adiation monitor, except for the turbine-generator
building sump monitor, has four trip circuits: Two upscale
(high-high and high), and one downscale (low), and one inop-
erative. Each trip is visually displayed on the affected
radiation monitor. Two of these trips actuate corresponding
control room annunciators: one upscale (high radiation) and
the downscale for the affected liquid monitoring channel.
High or low sample flow measured at the sample panel actuates
a control room high-low flow annunciator for the affected
liquid channel.
All alarms are annunciated in the control room. Liquid
monitor systems details are given in Table 11.5-2 and the
monitor arrangemets are shown in Figure 11.5-7 and 11.5-8.
11.5.2.2.2.1 Standby, Service Water Radiation Monitoring

System
A radiation detector is located off-line and samples the
standby service piping downstream of,each of the two residual
heat removel (RHR) heater exchanger (loops A and B). These
monitors are designed to detect any primary coolant leakage
into the standby service water. during operation of the RHR

heat exchangers in the shutdown heat removal mode.
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15.1 DECREASE IN REACTOR COOLANT TEMPERATURE

15.1.1'OSS OF FEEDWATER HEATING

15.1.1.1 Identification of Causes and 'Frequency Classifica-
tion

15.1.1.1.1 Identification of Causes

A feedwater heater can be lost in at least two ways:

a. Steam extraction line to heater is closed..

b. Steam is bypassed around heater.

The first case produces a gradual cooling of the feedwater'.
In the second case, the steam bypasses the heater and no
heating of that. feedwater occurs. In either case the reactor
vessel receives cooler feedwater. The maximum number of
feedwater heaters which can be tripped or bypassed by a
single event represents the most severe transient for
analysis considerations. This event has been conservatively
estimated to incur a loss of up to 100oF of the feedwater
heating capability of the plant and causes an increase in
core inlet subcooling. This increases core power due to the
negative void reactivity coefficient. The event can occur
with the. reactor in either the automatic or manual control
mode. In automatic control, some compensation of core power
is realized by modulation of core flow, so the event is less
severe than in manual control.
15.1.1.1.2 Frequency Classification
A feedwater temperature reduction of 100 F has never been
reported; therefore, the probability of this event is con-
sidered low enough to warrant it being categorized as an
infrequent incident. However, because of the lack of a
sufficient frequency data base, this transient disturbance
is-analyzed as an incident of moderate frequency.

This event is analyzed under worst case .conditions of a 100 F
loss at full power.
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15.1.1.2 Sequence of Events and Systems Operation

l5.1.1.2.1 Sequence of Events

Tables 15.1-1 'and 15.1-2 lists the sequence bf events for
this transient and its effect on various parameters is shown
in Figure 15.1-1 and 15.1-2.

15.1.1.2.1.1 Identification of Operator Actions

In the automatic flux/flow control mode, the reactor settles
out. at a lower recirculation flow with no change in steam
output. An average power range monitor (APRM) neutron flux
or thermal power alarm will alert the operator that he must .

insert control rods to get back down to the rated flow
control line, or that, he must reduce flow if in the manual
mode. The operator must determine from existing tables the
maximum allowable T-G output with feedwater heaters out of
service. If reactor scram occurs, as it does in manual flow
control mode, the operator must monitor the reactor water
level and pressure controls and the T-G auxiliaries during
coastdown.

15.1.1.2.2 Systems Operation

In establishing the expected sequence of events and simu-
lating the plant performance, it was assumed that normal
functioning occurred in the plant instrumentation and
controls, plant protection and reactor -protection systems.

The thermal power monitor (TPM) is the primary protection
system trip in mitigating the consequences of this event.

Required operation of engineered safeguard features (ESF) is
not expected for either of theqe transients.
15.1.1.2.3 The Effect of Single Failures and Operator

Errors

These two events generally lead to an increase in reactor
power level. The TPM mentioned in 15.1.1.2.2 is the
mitigating system and is designed to be single failure proof.
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TABLE 15.1-5

SEQUENCE OF EVENTS FOR

INADVERTANT SRV OPENING

Time Event

10 Min

Initiate opening of 1 safety relief valve
which remains open throughout the event.

Operator attempts to close valve fail.
Operator scrams the plant and MSIV closure
occurs (worst case).

10.5 Min RCIC or HPCS initiate.
20 Min Operator activates RHR in suppression pool

cooling mode.

5 Hours Shutdown and cooldown completed.
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15 '.5 SPECTRUM OF STEAM PIPING FAILURES INSIDE AND
OUTSIDE OF CONTAINMENT IN A PWR

This event is not applicable to BWR plants.

15.1.6 INADVERTENT RHR SHUTDOWN COOLING OPERATION

15.1.6.1 Identification of Causes and Frequency Classifica-
tion

15.1.6.1.1 Identification of Causes

At design power conditions no conceivable malfunction in the
shutdown cooling system could cause temperature reduction.

In startup or cooldown operation, where the reactor is at or
near critical, a very slow increase in reactor power could
result. A shutdown cooling malfunction leading to a
moderator temperature decrease could result from misoperation
of the cooling water controls for the RHR heat exchangers.
The resulting temperature decrease would cause a slow
insertion of positive reactivity into the core. If the
operator did not act to control the power level, a high
neutron flux reactor scram would terminate the transient
without violating fuel thermal limits and without any
measurable increase in nuclear system pressure.

15.1.6.1.2 Frequency Classification

Although no single failure could cause this event, it is
conservatively categorized as an event of moderate frequency.

15.1.6.2 Sequence of Events and Systems Operation

15.1.6.2.1 Sequence of Events

A shutdown cooling malfunction leading to a moderator
temperature decrease could result from misoperation of the
cooling water controls for RHR heat exchangers. The
resulting temperature decrease causes a slow insertion of
positive reactivity into the core. Scram will occur before
any thermal limits are reached if the operator does not take
action. The sequence of events for this event is shown in
Table 15.1-6.
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15.2.3.3.3.2 Turbine Trip with Failure of Bypass

A turbine trip with. failure of the bypass system is simulated-
at 105% NB rated steam flow conditions in Figure 15.2-4.

Peak neutron flux reaches 233.7% of its rated value< and peak
fuel center temperature increases approximately 203 F. Since
this event. is classified as an infrequent incident, it is not
limited by the GETAB criteria and the MCPR limit is permitted
to fall below the safety limit for incidents of moderate fre-
quency. However, the MCPR for this transient is 1.07 which
is just above the safety limit for incidents of moderate fre-
quency and, therefore, the design basis is satisfied.
15.2.3.3.3.3 Turbine Trip with Bypass Valve Failure, Low

Power

This transient is less severe than a similar one at high
power. Below 30% of rated power, the turbine stop valve clo-
sure and turbine control valve closure scrams are automati-
cally bypassed. At these lower power levels, turbine first
stage pressure is used to initiate the scram logic bypass.
The scram which terminates the transient is initiated by high
vessel pressure. The bypass valves are assumed to fail;
therefore, system pressure will increase until the .pressure
relief set points are reached. At this time, because of the
relatively low power of this transient event, relatively few
relief valves will open to limit reactor pressure. Peak
pressures are not expected to greatly exceed the pressure
relief valve set points and will be significantly below the
RCPB transient limit of 1375 psig. Peak surface heat flux
and peak fuel center temperature remain at relatively low
values and MCPR remains well above the GETAB safety limit.
15.2.3.3.4 Considerations of Uncertainties

Uncertainties in these analyses involve protection system
settings, system capacities, and system response characteris-
tics. In all cases, the most. conservative values are used
in the analyses. For example:
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a. Slowest allowable control rod scram motion is
assumed.

b. Scram worth shape for all-rod-out conditions is
assumed.'.

Minimum specified valve capacities are utilizedfor overpressure protection.
d. Set points of the safety/relief valves include

errors (high) for all valves.
15.2.3.4 Barrier Performance

15.2.3.4.1 Turbine Trip
Peak pressure in the bottom of the vessel reaches 1163 psig,
which is below the ASME code limit of 1375 psig for the
reactor cooling pressure boundary. Vessel dome pressure does
not exceed 1136 psig. The severity of turbine trips from
lower initial power levels decreases to the point where a
scram can be avoided if auxiliary power is available from anexternal source and the power level is within the bypasscapability.
15.2.3.4.2 Turbine Trip with Failure of the Bypass

, The safety/relief valves open and close sequentially as the
stored energy is dissipated and the pressure falls below the
set points of the valves. Peak nuclear system pressure
reaches ll91 psig at the vessel bottom, therefore, the over-
pressure transient is clearly below the reactor coolant
pressure boundary transient pressure limit of 1375 psig.
Peak dome pressure does not exceed 1163 psig.
15.2.3.4.2.1 Turbine Trip with Failure of Bypass at Low

Power

Qualitative discussion is provided in 15.2.3.3.3.3.
15.2.3.5 Radiological Consequences

While the consequence of this event does not result in fuelfailure it does result in the discharge of normal coolantactivity to the suppression pool via SRV operation. Since
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A reactor scram is initiated by position'witches on the stop
valves when the valves are less than 90% open. This stop
valve scram trip signal is automatically bypassed when the
reactor is below 30% NB rated power level.
The analysis presented here is a hypothetical case with a
conservative 2 inches Hg per second vacuum decay rate. Thus,
the bypass system is available for several seconds since the
bypass is signaled to close at. a vacuum level of about 10
inches Hg less than the stop valve closure.

15.2.5.3.3 Results

Under this hypothetical 2 inches Hg per second vacuum decay
condition, the turbine bypass valve and main steam line
isolation valve closure would follow main turbine and feed-
water turbine trips about. 5 seconds after they initiate the
transient. This transient, therefore, is similar to a normal
turbine trip with bypass. The effect of main steam line
isolation valve closure tends to be minimal since the closure
of main turbine stop valves and subsequently the bypass
valves have already shut off the main steam line flow.
Figure 15.2-6 shows the transient expected for this event.It is assumed that the plant is initially operating at 105%
of Nuclear Boiler rated steam flow conditions. Peak neutron
flux reaches 157.4% of NB rated power while average fuel
surface heat. flux reaches 102.6% of rated value. Safety/
relief valves open to limit the pressure rise, then sequen-
tially reclose as the stored energy is dissipated.
15.2.5.3.4 Consideration of Uncertainties
The reduction or loss of vacuum in the main turbine condenser
will sequentially trip the main and feedwater turbines and
close the main steam line isolation valves and turbine bypass
valves. While these are the„ major events occurring, other
resultant actions will include scram (from stop valve closure)
and bypass opening with the main turbine trip. Because the
protective actions are actuated at various levels of con-
denser vacuum, the severity of the resulting transient is
directly dependent upon the rate at which the vacuum is lost.
Normal loss of vacuum due to loss of cooling water pumps or
steam jet air ejector problem produces a very slow rate of
loss of vacuum (minutes, not seconds). See Table 15.2-6. If
corrective actions by'he reactor operators are not success-
ful, then simultaneous trips of the main and feedwater tur-
bines, and ultimately complete isolation by closing the
bypass valves (opened with the main turbine trip) and the
MSIVs, will occur.
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A faster rate of loss of the condenser vacuum would reduce
the anticipatory action of the scram and the overall effec-
tiveness of the bypass valves since they would be closed
more quickly.
Other uncertainties in these analyses involve protection
system sett'ings, system capacities, and system response
characteristics. In all cases, the most conservative values
are used in the analyses. For example:

a. Slowest allowable control rod scram motion is
assumed.

b. Scram worth shape for all-rod-out conditions is
assumed.

c. Minimum specified valve capacities are utilized
for overpressure protection.

d. Set points of the safety/relief valves are
assumed to be at the upper limit of technical
specifications for all valves.

15.2.$ .4 Barrier Performance

Peak nuclear system pressure is ll62 psig at the vessel
bottom. Clearly, the overpressure transient is below the
reactor coolant pressure boundary transient pressure limit
of 1375 psig. Vessel dome pressure does not exceed 1135 psig.
A comparison of these values to those for Turbine Trip with
Bypass, 15.2.3, at high power shows the similarities between
these two transients. The prime differences are the loss
of feedwater and main steam line isolation, and the resulting
low water level trips.
15.2.5.5 Radiological Consequences
While the consequence of this event does not result in fuel
failures, it does result in the discharge of normal coolant
activity to the suppression pool via SRV operation. Since
this activity is contained in the primary containment, there
will be no exposure to operating personnel. Since this event
does not result in an uncontrolled release to the environment,
the plant operator can choose to leave the activity bottled
up in the containment or discharge it to the environment
under optimum meteorological and release conditions. If
purging of the containment is chosen, the release will be in
accordance with established technical specifications; there-
fore, this event, at worst, would only result in a small
increase in the yearly integrated exposure level.
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path through the RHR shutdown cooling lines. An additionalfailure is assumed which completely disables the RHR equipmentin one division. The operator then establishes a shutdown
cooling path for the vessel through the SRV valves.
15.2.9.1.2 Frequency Classification
This event is evaluated as a moderate frequency event.
However, for the following reasons it could be considered an
infrequent incident:

a. No RHR valves have failed in the shutdown cooling
mode in BWR total operating experience.

b. The set of conditions evaluated is for multiplefailure as described above and is only postulated
(not expected) to occur.

15.2.9.2 Sequence of Events and System Operation
15.2.9.2.1 Sequence of Events

The sequence of events for this event is shown in Table
15.2-12.

15.2.9.2.1.1 Identification of Operator Actions
For. the early part of the transient, the operator actions are
those described in 15.2.6, loss of offsite power. The opera-tor should re-establish reactor cooling by one or more of thefollowing:

a. Maintain reactor water inventory with the RCIC or
HPCS systems.

b. At approximately 10 mi'nutes into the transient,initiate suppression pool cooling (again for pur-
poses of this analysis, "worst case", it 'is
assumed that only one RHR heat .exchanger is
available) .

c. Initiate RPV shutdown depressurization by manual
actuation of the safety/relief valves.

d. Attempts to open one of the two RHR shutdown
cooling suction valves are assumed unsuccessful
(reactor pressure approximately 100 psig).
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e. At 100 psig RPV pressure, actuates ADS to
complete blowdown; and the operator establishes
a reactor cooling path as described in the notes
for Figure 15.2-11.

Time required to initiate the necessary steps to maintain
reactor pressure and level control is approximately 10 minutes.

15.2.9.2.2 System Operation

Plant instrumentation and control is assumed to be functioning
normally except as noted. In this evaluation credit. is taken
for the plant and reactor protection systems and/or the ESF
utilized.
15.2.9.2.3 The Effect of Single Failures and Operator

Errors

The worst case single failure
already been analyzed in this
failure or operator error can
event any worse. See 15A for

(Loss of Division Power) has
event. Therefore, no single
make the consequences of this
discussion of this subject.

15.2.9.3 Core and System Performance

An event that can directly cause reactor vessel water tempera-
ture increase is one in which the energy removal rate is less
than the decay heat. rate. The applicable event is loss of RHR
shutdown cooling. This event can occur only during the low
pressure portion of a normal reactor shutdown and cooldown,
when the RHR system is operating in the shutdown cooling mode.
The earliest time the shutdown system can be actuated is 2-3
hours after shutdown is initiated. During this time MCPR re-
mains high and nucleate boiling heat transfer is not exceeded
at any time. Therefore, the core 'thermal safety margin re-
mains essentially unchanged. The 10-minute time period
approximated for operator action is an estimate of how longit would take the operator to initiate the necessary actions;it is not a time by which he must initiate action. Only a
qualitative evaluation is provided below since the transient
behavior of the core has been evaluated in 15.2.6.
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15.2.9.4 Qualitative Results

For most single failures that could result in loss of shutdown
cooling, no unique .safety actions are required. In these
cases, shutdown cooling is simply re-established using the
redundant shutdown cooling loop. In cases where the RHR shut-
down cooling suction line valves cannot be opened, alternate
paths are available to accomplish the shutdown cooling func-
tion (Figure 15.2-10). An evaluation has been performed
assuming a failure that disables the RHR shutdown cooling suc-
tion line valves.

This evaluation demonstrates the capability to safely transferfission product decay heat and other residual heat from thereactor core at a rate such that specif ied acceptable fuel
design limits and the design conditions of the reactor coolant
pressure boundary are not exceeded.

The alternate cooldown path chosen to accomplish the shutdown
cooling function utilizes the RHR and ADS or normal relief
valve systems (see Reference 15.2-3 and Figure 15.2-11). The
alternate shutdown systems are capable of performing the func-
tion of transferring heat from the reactor to the environment
using only safety systems. The systems are capable of
bringing the reactor to a cold shutdown in approximately 36
hours or less after the transient occurs.

s

The systems have suitable redundancy in components such that
even for onsite electrical power operation (offsite power is
not available) the systems'afety function can be
accomplished assuming an additional single failure. The
systems can be fully operated from the main control room.

The design evaluation is divided into two phases: (1) full
power operation to approximately 100 psig vessel'pressure, and
(2) approximately 100 psig vessel pressure to cold shutdown
(14.7 psia 200'F) conditions.
15.2.9.4.1 Full Power to Approximately 100 psig
Independent of the event that initiated plant shutdown
(whether it be a normal plant shutdown or a forced plant
shutdown), the reactor is normally brought to approximately
100 psig using either the main condenser or, in the case where
the main condenser is unavailable, the RCIC/HPCS systems
together with the nuclear boiler pressure relief. system and
the RHR heat exchanger in the suppression pool cooling mode.
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For evaluation purposes, however, it is assumed that plant
shutdown is initiated by a transient event (loss of offsite
power) which results in relief valve actuation and subsequent
suppression pool heatup. For this postulated condition, the
reactor is shutdown and the reactor vessel pressure is reduced
to approximately 100 psig. Manual operation of the safety/

t
relief valves is utilized to depressurize the reactor vessel.
Reactor vessel makeup water is automatically provided via the
RCIC/HPCS systems. While in this condition, the RHR system
(suppression pool cooling mode) is used to maintain the
suppression pool temperature within shutdown limits.
These systems are designed to routinely perform their func-
,tions for both normal and forced plant shutdown. Since the
RCIC/HPCS and RHR systems are divisionally separated, no
single failure, together with the loss of offsite power, is
capable of preventing reaching the 100 psig level.
15.2.9.4.2 Approximately 100 psig to Cold Shutdown

The following assumptions are used for the analyses of the
procedures for attaining cold shutdown from a pressure of
approximately 100 psig:

a. The vessel is at 100 psig and saturated
conditions.

b. A worst-case single failure is assumed to
occur (i.e., loss of a division of emergency
power) and

c. There is no offsite power available.
In the event that the RHR's shutdown suction line is not
available because of single failure, the first action to be
taken will be to maintain the 100 psig level while personnel
gain access and effect repairs. For example, if a singleelectrical failure caused the suction valve to fail in the
closed position, a hand wheel is provided on th'e valve to
allow manual operation. Nevertheless, if for some reason the
normal shutdown cooling suction line cannot be restored to
service, the capabilities described below will satisfy the
normal shutdown cooling requirements and thus fully comply
with GDC 34.
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TABLE 15. 2-12

SEQUENCE OF EVENTS FOR FAILURE OF RHR- SHUTDOWN COOLING

Approximate
Event

Reactor is operating at 105% NBR steam
flow when LOP transient occurs initiat-
ing plant shutdown.

Concurrently loss of Division power
( i. e., loss of one diesel generator)
occurs.

10 min. Controlled blowdown initiated
(100'F/hr.) using selected safety
relief valves.

15 min. Suppression pool cooling initiated to
prevent overheating from SRV
actuation.*

121 min.

121 min.

Blowdown to 100 psi completed.
I

Personnel are sent in to open RHR
shutdown cooling suction valve; this
fails.

151 min. Actuate ADS and complete blowdown to
suppression pool.

151 min. Redirect RHR pump discharge from pool
to vessel via LPCI line. Alternate
cooling path now established.

*See 15. 2. 6 for detailed sequence of events for loss of AC
power trans ient.
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TABLE 15. 2-13

INPUT PARAMETERS FOR EVALUATION OF
FAILURE OF RHR SHUTDOWN COOLING

Initial Power Corresponding To

Suppression Pool Mass (ibm)

RHR (KHX value) (Btu/sec/'F)

Initial vessel condition

Pressure (psia)

Temperataure ( F)

105% Rated Steam Flow

8 ~ 52 E6

289

1055

550. 7

Initial primary fluid inventory (ibm) 7. 016 x 105

Initial pool temperature ('F)

Service water temperature ('F)

Vessel heat capacity (Btu/ibm/'F)

HPCS on-o ff water level ( ft. )

H PCS ON

HPCS OFF

HPCS flow rate (ibm/sec. )

LPCI flow rate (ibm/sec. )

95'7

0. 123

40. 8

47

868

982
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17.1 QUALITY 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, Inc.; 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, Inc. 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
WPPQS) has implemented a Quality Assurance Program (QA
Pgogram) for the design, procurement, and 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'ystem 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 10CFR20,'0CFR50, and 10CFR100, 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'he 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 required.
The Quality Assurance Director is responsible and accountable
to the Managing Director to develop, administer, and assess
the implementation of the Supply System Quality Assurance
Program." Included in this responsibility are auditing func-
tions 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 authority. He provi-
des for'he review of the status and adequacy 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,
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Operational Nuclear Safety, and Design and Nuclear Safety
Assessment activities in support of the Project.
The Technical 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 Executive Director for the pro-
curement 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
negotiation, business management systems and contract
reporting/measurement systems and the Fuel Contracts organiza-
tion which provides support to the Fuel Supply Department for
nuclear fuel procurment 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 NNP-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-

1 7. 1.-2a
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General Compliance or Alternate Approach Assessment (Cont'd.)

l. If Equation 10 of NB-3653-1, ASME Code III results
in S < 2.4 Sm for ferritic or austenitic steels, no
other requirements need be met. Stress range should
be calculated between any two load sets (including
zero load set) according to NB-3600 for upset and
an OBE event transient.

2. If Equation 10 results in 2.4 < S < 3.0 Sm forferritic or austenitic steels, the cumulative usage
factor, U, calculated on the basis of Equation 14
of NB-3653.6, must be less than 0.1.

3. If Equation 10 results in„ S > 3.0 Sm for ferritic
or austenitic steels, then the stress value in
Equations 12 and 13 of NB-3653.'6 must not, be greater
than 2.4 Sm.

Specific Evaluation Reference:

, Refer to 3.6.

Similar Application Reference:

Similar application was utilized on Zimmer and GESSAR.
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Regulatory Guide 1.47, Rev. 0, May 1973

Bypassed and Inoperable Status Indication for Nuclear Power
Plant Safety Systems.

Regulatory Guide Intent:
This guide describes an acceptable method of complying
with the requirements of IEEE Standard 279-1971 and
Appendix B to 10CFR50.

Application Assessment:

Assessed capability in design.

Compliance or Alternate Approach Statement:

Identified NSSS scope of supply analyis, design and/or
equipment utilized'on this facility is in compliance with
the intent of the regulatory guide through the incor-
poration of the alternate',approach cited.

General Compliance or Alternate Approach Assessment:

The system of bypass indication is designed to satisfy
the requirement of IEEE 279-1971, Paragraph 4.13 and
Regulatory Guide 1.47 and is discussed .for each safety-
related system, as applicable, under 7.1. The design of
the bypass indication system allows testing during normal
operation and is used to supplement administrative proce-
dures by providing indications of safety systems status.
The bypass indication ',system is designed and installed in
a manner which precludes the possibility of adverse
effects on the plant safety system.'he bypass indica-
tion system is electrically isolated from the protectioncircuits such that the failure or bypass of a protective
function is not a credible consequence of failures in the
bypass indication system and the bypass indication system
cannot reduce the independence between redundant safety
systems.

Capability exists on a limited basis for status indica-
tion at the safety-related equipment subsystem level

C'. 2-44



NNP-2 AMENDMENT NO. 13
February 1981

General Compliance or Alternate Approach Assessment: (Cont'd.)

within the NSSS scope of supply.

See C.3.0 for further discussion of compliance.

Specific Evalu'ation'eference:
Refer to 7.1.2.4.

Similar Application Reference:

Similar application was utilized on Zimmer and LaSalle.
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Regulatory Gide 1.48, Rev. 0, May 1973

Design Limits and Loading Combinations for Seismic Category
I Fluid System Components.

Regulatory Guide Intent:
Regulatory Guide 1.48 delineates acceptable design limits
and appropriate combinations of loadings"associated with
normal operation, postulated accidents, and specified
seismic events for the design of the Seismic Category I
fluid system components.

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 incor oration of the alternate a roach cited.p pp

General Compliance or Alternate Approach Assessment:

For a comparison of NSSS with Regulatory Guide 1.48,
refer to the attached tabulation.
The design basis was 'representative of good industry
practices at th'e time.,of design,,'rocurement and manufac-
ture and is shown to be i'n'''gen'eral .agreement with
requirements of Regulatory Guide 1.48, with the following
clarifications:
(a);"The probability of an OBE of the magnitude postu-

lated for WNP-2 is consistent with its classifica-
tion as an emergency event. However, for design
conservatism, loads due to the OBE vibration motion
have been included under upset conditions, loads
due to the OBE vibratory motion plus associated
transients, such as a turbine trip, have been
considered in the equipment design under emergency
conditions consistent with the probability of the
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Regulatory Guide 1.47, Rev. 0, May 1973

Bypassed and Inoperable Status Indication for Nuclear Power
Plant Safety Systems

Compliance or Alternately 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:

WNP-2 has a divisional system of automatic status indica-
tion at either the system or division level which is
limited to certain inoperable or bypassed conditions.
The status indication system includes the capability for
the main control room operator to manually initiate indi-
cation of system or division unavailability.

Specific Evaluation Reference:

Refer to 7.1 ~ 2.4(e) ~
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Design Limits and Loading Combinations for Seismic Category
I Fluid System Components

Compliance or Alternate Approach Statement:

(To be provided at a later date}

General Compliance or Alternate Approach Assessment:

An investigation of the design limits and loading
combinations for all seismic category I fluid system
components is presently in progress to determine the
extent of compliance with the requirements of Regulatory
Guide l.48. Implementation of this regulatory guidewill be discussed when this review has been completed.

Specific Evaluation Reference:

Refer to 3.9.3.1.1.7.
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Regulatory Guide 1.64, Rev. 2, June 1976

Quality Assurance Requirements for the Design of Nuclear
Power Plants

I. Design and Construction Phase

Compliance or Alternate Approach Assessment:

Regulatory Guide 1.64 Rev. 0 does not apply to tRJP-2
since it applies to construction permits docketed prior
to September 1973. Regulatory Guide 1.64 Rev. 1 and
Rev. 2 do not apply to NNP-2 since they apply to
construction permits docketed after April 1, 1975 and
July 15, 1976 respectively.

General Compliance or Alternate Approach Assessment:

The Architect/Engineer adopted Regulatory Guide 1.64
Rev. 0. The Design Verification method implemented was
primarily the independent review alternative except in
limited instances of technical e'xtrapolations such as
for the Containment Load Defintion Program.

Appendix 8 requirements for design control were
involved in procurements and construction
specfications.

Specific Evaluation Reference:

Not applicable

II. Operatinal Phase

Compliance is discussed in the Topical Report
referenced in .1-7.2
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Regulatory Guide 1.67, Rev. 0, October 1973

Xnstallation of Overpressure Protection Devices

Compliance or Alternate Approach Statement:

This regulatory guide is not applicable to WNP-2 since
the reactor coolant system pressure boundary safety/relief'alve relieves to a closed discharge system.

General Compliance or Alternate Approach Assessment:

Not applicable.

Specific Evaluation Reference:

Not applicable.
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BWR/3 and /4
Cavitation is prevented by a feedwater flow interlock set at 20%
to 30% of normal flow, which reduces pump speed, to below 30% of
rated. The setpoint is determined by the thermal power level
where cavitation would occur when the recirculation pump was
operated at rated flow. This is conservative for all lower
flows, since NPSH requirements decrease at lower flows, while
available NPSH remains essentially the same for any given thermal
power level.
BWR/5 and /6
The cavitation characteristics (thermal power level at which
cavitation will occur for a given flow) of the jet pumps and
recirculation pump are similar to a BWR/3 and /4 except that jet
pump cavitation occurs at higher thermal power levels. Protection
is provided, by measuring the available subcooling and tripping the
pumps to 25% speed when there is inadequate subcooling. Tempera-
ture elements in the loop suction line and steamline measure the
amount of subcooling available to the system.

When the recirculation pump is operating at 100% speed, the flow
control valve will cavitate at low flows due to the large pres-
sure drop across the valve. Cavitation protection is provided
by a feedwater low-flow control valve position interlock that
trips the pumps to 25% speed when there is not enough feedwater
flow subcooling to allow operation at low flow control valve
positions.
H.l.2. 6 ~Pi in
The recirculation system discharge piping configuration was
changed to allow room for the flow control valve between the
recirculation pump and discharge isolation valve. Pipe diameter
was also reduced to minimize drywell space requirements.

H.1.2.7 Recirculation Pum Flow Measurement,

The recirculation loop flow element is used to provide indirect
core flow indication for the flow bias scram system, to indicate
pump performance and jet pump drive flow, and as a feedback
variable .to the flow control system. Xn general, these functions
do not require high measurement. accuracy, although repeatability
is required. The flow bias scram system and flow control system
require a signal that is proportional to pump flow. For the
former system, the signal is used as an indicator of core flow,
for the latter, as a feedback signal for maneuvering the flow
control valve. The proportionality constant (calibration
coefficient — pressure drop versus flow) is unimportant as long
as that constant does not change, that is, the element is
repeatable.

H.1.2-3



WNP-2 AMENDMENT NO. 4
June 1979

These functional requirements are satisfied by an elbow flow
element where the pressure from the inside to the outside of the
elbow is proportional to flow. Consequently, the flow nozzle in
the BWR/4 design was replaced by an elbow pressure tap flow
element in the recirculation pump suction line for the BWR/5 and
/6 design.

H.l.2.8 Recirculation. Pum Tri (RPT)

The recirculation pumps are tripped for many reasons, among
which are low NPSH, some transients and electrical faults such
as short circuits. Only one trip function is currently required
to be safety grade, and that function is given the name RPT.
The purpose of RPT is to mitigate the thermal„consequences of
the turbine trip and generator trip transients by tripping the
recirculation pumps early in the event, producing rapid pump
flow coastdown and additional core voiding, which results in a
core reactivity reduction. This system is linked to the reactor
protection system (RPS) such that both a scram and a pump trip

"occur when the turbine stop valves start to close and when tur-
bine governor valve fast closure occurs. Both scram and RPT are
bypassed at low thermal power levels.

Since only one power source is available to a BWR/4 pump motor,
RPT trips the pumps completely off. The BWR/5 activates the 254
speed source (the low-frequency M-G set) when the pump has
coasted down to that speed.

H.l.2.9 Core Flow Measurement

The core flow measurement system is unchanged from the BWR/4
design. For BWR/5 and /6, as an operating convenience, individual
jet pump pressure drop signals are fed to the process computer to
calibrate the system and obtain the jet pump integrity surveillance
data required by the technical specifications.
H.1.2.10 Recirculation S stem 0 eration

Due to the changes described in Subsections H.1.2.2 and H.l;2.4,
the startup and operation of the BWR/5 recirculation system is
significantly changed from previous systems. As a result, new
control interlocks were necessary to prevent significant transi-
ents, equipment. damage, or unnecessary scrams. Electrical inter-
locks were installed between the LFMG set and the normal power
supply to prevent damage to the LFMG set and on the flow control
valve to prevent cavitation damage. These interlocks also pro-
tect against flow-increase transients when starting the system
or transferring to the normal power supply.

H.1.2-4
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QUESTIONS

005.001

010.001

010.002

010.003

010. 004

010.005
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010.010

010. 011

010.012

010.013

010. 014

010.015

010.016

010. 017
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010. 019
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13
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13
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QUESTIONS
NRC QUESTIONS
NO. OF PAGES AMENDMENT
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022.010
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031.001(a)
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031. 109

031. 110

031.111

031.112

031.113

10

10

10

10

10

10

10

10,14

10

10

10

10

10

10

10

10

10

10

10

10

10



WNP-2'MENDMENT NO ~ 20
November 1981

QUESTIONS
NRC QUESTIONS
NO. OF PAGES AMENDMENT

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

14



WNP-2 AMENDMENT NO. 20
November 1981

QUESTIONS
NRC QUESTIONS
NO. OF PAGES AMENDMENT

040.022

040.023

040.024

040.025

040.026

040.027

040.028

040.029

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

0

0

7,20

7I11



WNP-2 AMENDMENT NO. 20
November 1981

QUESTIONS
NRC QUESTIONS
NO. OF PAGES AMENDMENT

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

14

7/11

7,14



WNP-2 AMENDMENT NO. 20
November 1981

QUESTIONS
NRC QUESTIONS
NO. OF PAGES AMENDMENT

040.064

040.065

040.066

040.067

040.068

040.069

040.070

040.071

040.072

040.073

040.074
'

040.075

040.076

040.077

040.078

040.079

110.001

110.002

1,10.003

110.004

110.005

10

7

14

20

20

20

20

20



WNP-2 AMENDMENT NO. 20
November 1981

QUESTIONS
NRC QUESTIONS
NO OF PAGES AMENDMENT

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 9'



WNP-2 AMENDMENT NO. 20
November 1981

QUESTIONS
NRC QUESTIONS
NO. OF PAGES ,AMENDMENT

110.027

110.028

110.029

110.030

110.031

110.032

110.033

110.034

110.035

110.036

110.037

121.001

121.002

121.003

121. 004

121.005

121.006

121. 007

121.008

121. 009

121. 010

10

13

5,10



WNP-2 AMENDMENT NO. 20
November 1981

QUESTIONS
NRC QUESTIONS
NO. OP PAGES AMENDMENT

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

130.020

130.021

13



WNP-2 AMENDMENT NO. 20
November 1981

QUESTIONS
NRC QUESTIONS
NO. OF PAGES AMENDMENT

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

180.037

130.038

130.039

130.040

130.041

130.042



WNP-2 AMENDMENT NO. 20
November 1981

QUESTIONS
NRC QUESTIONS
NO ~ OF PAGES AMENDMENT

130.043

130.044

130.045

130.046

130.047

130.048

130.049

210.001

211.002

211. 003

211.004

211.005

211.006

211.007

211.008

211.009

211.010

211.011

211.012

211.013

211.014

12

12

12

12

12

14

17

14

14



WNP-2 AMENDMENT NO ~ 20
November 1981

QUESTIONS
NRC QUESTIONS
NO. OP PAGES AMENDMENT

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

211.034

211.035

8,10



WNP-2 AMENDMENT NO. 20
November 1981

QUESTIONS
NRC QUESTIONS
NO. OF PAGES AMENDMENT

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
I

211 ~ 051

211. 052

211.053

211.054

211. 055

211.056

13

17



WNP-2 AMENDMENT NO. 20
November 1981

QUESTIONS
NRC QUESTIONS
NO ~ OF PAGES'' AMENDMENT

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



'NP-2 AMENDMENT NO. 20
November 1981

QUESTIONS
NRC QUESTIONS
NO. OF PAGES AMENDMENT

211.078

211.079

211.080

211. 081

211. 082

211. 083

211. 084

211.085

211.086

211.087

211.088

211.089

211. 090

211.091

211.092

211.093

211.094

211.095

211.096

211.097

211. 098

11, 20

11, 20



WNP-2 AMENDMENT NO. 20
November 1981

QUESTIONS
NRC QUESTIONS
NO. OP PAGES AMENDMENT

211.099

211.100

211.101

211.102

211.103

211. 104

211.105

211.106

211.113

211.115

211. 124

211. 127

211.137

211.139

211. 140

211.141

211.142

211. 145

211.147

211.148

211.149

20

20

20

20

20

20

20

20

20

20

20

20

20



WNP-2 AMENDMENT NO. 20
November 1981

QUESTIONS
NRC QUESTIONS
NO. OF PAGES AMENDMENT

211.151

211.153

211.154

211.155

211.156

211.157

211.158

211.160

211.161

211.162

211. 163

211.165

211.166

211.167

211.169

211.170

211.172

211.175

211.176

211.177

211.178

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20



WNP-2 AMENDMENT NO. 20
November 1981

QUESTIONS
NRC QUESTIONS
NO. OF PAGES AMENDMENT

211.179

211. 181

211.183

211.184

211.186

211.187

211. 188

211.190

211.191

211.192

211.193

211.194

211.195

211.200

211. 205

211.207

211.210

212.001

212. 002

212.003

212.004

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

5,14



WNP-2 AMENDMENT NO ~ 20
November 1981

QUESTIONS
NRC QUESTIONS
NO. 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
I

222.003

222.004

231.001

231.002

231.003

231.004

7

7 \

20



WNP-2 AMENDMENT NO. 20
November 1981

QUESTIONS
NRC QUESTIONS
NO ~ OP PAGES AMENDMENT

231. 005

232.001

232.002

232.003

232.004

232.005

312. 001

312. 002

312. 003

312.004

312. 005

312. 006

312. 007

312. 009

312. 010

312.011

312. 012

312. 013

312. 014

312. 015

312. 016

20



NNP-2 AMENDMENT NO. 20
November 1981

QUESTIONS
NRC QUESTIONS
NO. OF PAGES AMENDMENT

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

331.009

331.010

331. 011

331.012

331. 013

14

14

13

5,20

13

13



WNP-2 AMENDMENT NO ~ 20
November 1981

QUESTIONS
NRC QUESTIONS
NO. OF PAGES AMENDMENT

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
I

331. 029

360.001

360.002

360.003

360.004

360.005

13

20

20

20

20

20

10

10



WNP-2'MENDMENT NO. 20
November 1981

QUESTIONS
NRC'UESTIONS
NO. OF PAGES AMENDMENT

362.001

362.002

362.003

362.004

362.005

362.006

362.007

362.008

362.009

371.001

371. 002

371. 003

371.004

371. 005

371. 006
I

371.008

371. 009

371.010

371.011

371.012

371.013

3

3

5 a

5



WNP-2 " AMENDMENT NO. 20
November 1981

QUESTIONS
NRC QUESTIONS
NO. OF PAGES AMENDMENT

371.014

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

14

20

20

20

20

20



WNP-2 AMENDMENT NO. 20
November 1981

QUESTIONS
NRC QUESTIONS
NO.,OF PAGES, AMENDMENT

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
I

421.014

20

20

20

20

20

20

20

20

20

20

20

20

20

20

421.015

421. 016

421. 017

421. 018

421.019

20

20

20

20

20



WNP-'2 AMENDMENT NO. 20
November 1981

QUESTIONS
NRC QUESTIONS
NO. OF PAGES- AMENDMENT

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
I

421. 035

421. 036

421.037

421.038

421.039

421. 040

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20



WNP-2 AMENDMENT NO. 20
November 1981

QUESTIONS
NRC QUESTIONS
NO. OF PAGES AMENDMENT

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
I

423.004

423.005

423.006

423.007

423.008

423.009

20

20

20



WNP-2 AMENDMENT NO ~ 20
November 1981

QUESTIONS
NRC

QUESTIONS'O.

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 16

7

7

20



WNP-2 'MENDMENTNO. 20
November 1981

QUESTIONS
NRC QUESTIONS
NO. OF PAGES ., AMENDMENT

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
I

432.004

432.005

432.006

432.007

432.008

432.009

20

20

20

20

20

20

20

20

20

20

20

20



WNP.-2 AMENDMENT NO. 20
Novembex. 1981

QUESTIONS
NRC QUESTIONS
NO. OF PAGES AMENDMENT

432.010

432.011

432.012

432.013

432.014

432.015

432. 016

441. 001

441.002

441. 003

441.004

441. 005



WNP-2 AMENDMENT NO. 20
November 1981

Section 1.2

031. 001(a)
031.080(a)

Section 1.7

031. 002
031.089

QUESTIONS REFERENCING CHAPTER 1



WNP-2 AMENDMENT NO. 20
November 1981

Section

312.001

Section

372.001
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
372.017

Section

371. 001
371.002
371. 003
371. 004
371. 005
371.008
371. 009
371.010
371.011
371.012
371.013
371.014
371. 03E
371. 04E
371. 05E
371. 06E
371. 07E

2.2

2.3

2.4

QUESTIONS REFERENCING CHAPTER 2

Section 2.5

360.001
360.002
360.003
360.004
360.005
362.001
362.002
362.003
362.004
362.005
362.006
362.007
362.008
362.009



WNP-2, AMENDMENT NO. 20
November 1981

QUESTIONS REFERENCING CHAPTER 3

Section 3.0 Section 3.5 (Continued)

432.001

Section 3.1

031. 001(b)
031.003
031.046

211.016
211.023
312. 001
312.002
312. 003
312. 004

Section 3.6
Section

010.003
022.040
432.002
432.003
432.004

Section

010. 024
010. 025
130.001
130.010
130.011

Section

010.010
031.099
130.006
371.005

Section

010. 001
010.011
010.013
010. 025
010.027
010.029
022.015
130.002
130.012
211.013
211.014
211.015

3.2

3.3

3.4

3.5

010.002
010.012
010.014
010. 028
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
110.033

Section

110.035
130.003
130.004
130.005
130.006
130.008
130.013
130. 014
130. 015

3.7



WNP-2 AMENDMENT NO. 20
November 1981

QUESTIONS REFERENCING CHAPTER 3 (Continued)

Section 3.7 (Continued)

130.016
130. 017
130. 018
130.019
130.020
130.021
130.022
130.023
130.024
]30.025
130.026
130.027
130.028
130.029
130.030
130.031
371. 005

Section

110. 022
110.023
110.024
110.025
110.028
110.029
110.030
110. 031
110.032
110.033
110.034
110.035
110.036
110.037
2.1 1 . 1 05

Section

3.9 (Continued)

3. 10

Section 3.8

022. 009
022.020
031. 001 (p),
031. 069
110.010
130.001
130.009
130.011
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

Section 3.9

031.004
031.005
031.006
031.055
031.081
110.035
110.036
110.037

Section 3.11

010.033
031; 001 (u)
031.005
031. 006
031.028
031. 055
031. 056
031. 057
031.080(a)
031. 081
031. 083
031.084
031. 087
031.108

110.019
110.020
110.021

Section

130.007

3.12



WNP-2 AMENDMENT NO. 20
November 1981

Section 4.2

231.001
231. 002
231. 003
231.004

Section 4.3

232.002

Section 4.4

031.008
031.080(c,d)
031. 108
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

Section 4.6

211.012
211.017
211.018
211.019
211. 023
211.137

QUESTIONS REFERENCING CHAPTER 4



WNP-'2'NENDNENT NO. 20
November 1981

QUESTIONS REFERENCING CHAPTER '5

Section

211.049
211. 050

Section

031.009
031. 024
031.046
121.001
121.002
211.002
211.003
211.004
211.005
211. 006
211.008
211. 009
211.010
211.048
211. 051
211. 052
211.053
211.054
211.055
211. 056
211.113
211.115
211.124
211. 207
423. 025
423. 026
432. 005

Section

121.003
121.004

Section

5.0

5.2

5.3

5.4

Section

211.020
211. 021
211.022
211.024
211. 026
211.027
211. 028
211.029
211.030
211. 031
211.032
211. 033
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
211.048
211.127
211.139
211.140
211.141
211. 142
211.145
211.147

Section

211.011

5.4 (Continued)

5.5

031. 001 ( Z)
031.001 (g )
031. 008
031.010
031.108
211.012



WNP-2 AMENDMENT NO. 20
November

1981'UESTIONS

REFERENCING'CHAPTER

Section 6.2 Section 6.2 (Continued)

022.001
022.002
022.003
022.004
022.005
022.006
022.007
022.008
022.010
022.011
022.012
022.013
022. 014
022. 016
022.017
022. 018
022.019
022. 020
022.021
022.022
022.023
022.024
022.025
022.026
022.027
022.033
022.035
022.037
022. 041
022.042
022.043
022.044
022.045
022.046
022.047
022.048
022.049
031.001(i)
031.001( j)
031. 001 (R)
031. 001 (1)
031. 001(m)
031. 001(p)
031.001(q)
031.011
031.012

Section 6.3

022.038
031. 001(n)
031.001(o)
031.013
031. 014
031.017
031.018
211.048
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
211.080
211. 081
211. 082
211.083

031.069
031. 070
031 ~ 080(Bgeg fig )
031.088
222.001
222.002
222.003
222.004
312.017



NNP-2 AMENDMENT NO. 20
November 1981

QUESTIONS REFERENCING CHAPTER 6 (Continued)

Section 6.3 (Continued)

211.097
211.200
211.205
211. 207
212. 003
212.004
423.027

Section 6.4

312.006
312.007
312. 010
312. 011

Section 6.5

022.015
031. 001(q)
031.011
031.070
321.003

Section 6.6

022.037

Section 6.7

010.015
031.017
031.076
031.080(a)
031.089



WNP-2 ANENDNENT NO. 20
November 1981

Section 7

QUESTIONS REFERENCING CHAPTER

Section 7.3 (Continued)

031.001(s)
031.026

Section 7.1

022. 022
031.001(t)
031. 020
031. 037
031. 041
031. 052
031.072

Section 7.2

031.001(d)
031. 001 (u)
031. 005
031.016
031.018
031; 021
031.022
031. 023
031.024
031. 025
031.032
031.033
031.072
031.080(b,i,j,o)
031. 090
031.091
031.092
031.093
031.094
040.043

Section 7.3

031. 001 (c)
031. 001 (g )
031. 001 ( jl )
031.001(q)
031. 001(r)
031. 001 ( v)
031. 001 (w)

031.011
031.013
031.016
031.018
031.019
031.021
031.027
031. 028
031. 029
031.030
031. 031
031.033
031.034
031.035
031.036
031.037
031.038
031.039
031.040
031.041
031.043
031.044
031.069
031.070
031. 071
031.076
031.078
031.079
031.080(m,o,p)
031.094
031. 095
031.096
031.099
031.100
031.101

'31.102
031.103
040.043
040.070

Section 7.4

031. 001(y)
031.001(z)
031.001(aa)



WNP-2", AMENDMENT NO. 20
November 1981

QUESTIONS REFERENCING CHAPTER 7 (Continued)

Section 7.4 (Continued)

031.015
031.040
031.041
031.043
031. 044
031. 045
031.046
031. 048
031.086
031.105
040.043
211. 102

Section 7.5

031.025
031.047
040.009
211. 099
211. 100
211.101

Section 7.6

022.008
022.025
031. 001 (bb)
031. 001(cc)
031. 001 (dd)
031.001(ff)
031.001(ii)
031.022
031.050
031.051
031. 052
031.072
031.080(n,q,r,s,t,u)
031.082
031.085
031.088
031.098
031. 103
031.106
031.107
031.112
040.043

Section 7.6 (Continued)

211.002
211.004
211.006
211.007
211.008
211.009

Section 7.7

031. 001 (dd)
031. 001(ee)
031. 001 ( ZZ)
031. 001 (hh)
031.010
031.053
031.054
031.074
031.075
031.085
031.088
031. 109
031.110
321.001



WNP-2 AMENDMENT NO. 20
November 1981

Section 8.2

031.080(m)
040.003

Section 8.3

031. 028
031.032
031. 054
031.080(m)
040.001
040.002
040.004
040.005
040.006
040.007
040.008
040.010
040.021
040.023
040.036
040.037
040.038
040.055

QUESTIONS REFERENCING CHAPTER 8
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QUESTIONS REFERENCING CHAPTER

9'ection

010.016

Section

010.004
010.017
010.018
010.019
010. 020
010.021

Section

010. 022
010. 023
010. 024
010. 025
010.026
010. 027
211. 103
211.104
321. 005
371.006

Section

010.028
031.007
031. 073
031.088
211.001
321.005

Section

010.005
010. 006
010.030
010. 031
010.032
010.033
022.021
040.018
312. 009

9.0

9.1

9.2

9.3

9.4

Section

010.007
031.111
040.011
040.012
040.013
040.014
040.015
040.016
040. 017
040.018
040.019
040. 020
040.022
040.023
040.024
040.025
040.045
040.046
040.047
040.048
040.049
040.050
040.051
040.052
040.053
040.054
040.056
040.057
040.058
040.059

9.5
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Section 10.1

040. 027

Section 10.2

040.028
040.029
040.030
040.031
040.032
040.060
040.061
040.062
040.063

312.002'ection

10.3

010.008
040.032

Section 10.4

010.009
010.034
040.030
040.033
040.064
040.065
040.066
040.067
040.068
040.069
040.070
040.071
040.072
040.073
040.074

QUESTIONS REFERENCING CHAPTER 10



WNP-2 'AMENDMENT NO. 20
November 1981

Section 11.3

321.001
321. 004

Section 11.6

031. 059

QUESTIONS REFERENCING CHAPTER '11
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Section

331.025
331. 026

Section

12.0

12.1

QUESTIONS REFERENCING CHAPTER 12

331.001
331.008„
331.009
331.016
331. 027

Section

331.003
331. 017

Section

211.006
331.004
331.005
331.006
331.007
331.010
331.011
331.018
331.019
331.028
331. 029

C

Section

12.2

1'2 . 3

12.4

331.. 012
331. 020
331.021

Section

331.013
331.014
331. 022
331. 023
331. 024

12.5
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Section 13.1

422.003
422. 004
422.005
422.006

QUESTIONS REFERENCING CHAPTER 13

Section 13.2

441. 001
441.002
441. 003
441.004
441.005

Section 13.4

422. 007
422. 008
422.009
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Section

040.038
211.038
423. 001
423. 002
423. 003
423. 004
423.005
423.006
423.007
423.008
423.009
423. 010
423. 012
423. 013
423. 014
423. 015
423. 016
423. 017
423. 018
423. 019
423. 020
423.021
423. 022
423.023
423.025
423.026
423.027
423.028
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

14.2

QUESTIONS REFERENCING CHAPTER 14
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QUESTIONS REFERENCING CHAPTER 15

Section 15.0

211. 020
211. 057
211. 098
211.106
211. 148
211.149
211.151
211. 153
211.154
211. 155
211.156
211. 157
211. 158
211.160
211.161
211.162
211.163
211.169
211. 170
211.194

Section 15.1

211.086
211. 087
211. 089
211. 093
211. 094
211.095
211.165
211.166
211.167

Section 15.2

031.046
211. 025
211. 047
211.084
211.088
211. 090
211.096
211.175
211. 177
211.178
211.179

Section

211.181
211. 210

Section

211. 092
211.183
211.184

Section

031. 098
031. 113
211. 091
211. 186
211. 187
211. 188
211. 190
211.191
232. 001
232.003
232.004

Section

211. 192
211. 193

Section

211. 172
211. 176
211.195
312. 012
312.017
312. 018
312. 019

Section

031. 049
312.013
312. 014
321. 002
321.005

Section

211.085

15.2 (Continued)

15.3

15.4

15.5

15.6

15.7

15.A
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Section

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
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

17.1

QUESTIONS REFERENCING CHAPTER 17
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QUESTIONS REFERENCING D R

022.028
022. 029
022. 030
022. 032
022.053
022. 054
022. 055
022.056

022.057
022.058
022.059
022.060
022.061
022.062
022.063
022.107

022.109
022. 110
022.111
022.112
022.113
022.114
110.026
110.027

423.006
432.001 thru 432.015

EMERGENCY PLAN

022.034

SECURITY PLAN

040.075
040.076
040.077
040.078
040.079
422.001
422.002

FIRE PROTECTION
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Question

031.058
031. 059
031.060
031. 061
031. 062

031.063

031.064
031.065
031.066

031.067
031. 068
031.077

031. 078
031.083

031.090
031.094
031.097
031. 099
312.016
423. 011

423. 024

QUESTIONS REFERENCING QUESTIONS

Question Referenced

031.001
031.001
031.001
031. 039
031.001
031.002
031.023
031.006
031.014
031. 016
031. 026
031.047
031.009
031. 010
031. 009
031.018
031.025
031. 032
031.021
031.037
031.050
031. 006
031.056
031. 059
031.032
031.033
031.026
031.030'22.048

423.002
423.006
423.007
423.023



WNP-2 AMENDMENT NO. 20
November 1981

005.001
022.031
022.036
022.039
022.050
022.051
022.052
031. 001(e)
031. 001(x)
031.001(gg)
031.042
040.026
040.034
040.035
040.039
040.040
040.041
040.042
040.044
210.001
212. 002
231. 005
232.005
312. 005
312. 015
331.002
331.015
372.002
372.016
423.029
423.016

QUESTIONS WITH NO REFERENCES



WNP-2 AMENDMENT NO. 1
July 1978

Q 010.9

Page 1 of 1

Expand 10.4.5 to provide a detailed evaluation of the effects
of a postulated failure of the circulating water system
inside the turbine building, including a discussion of the
following considerations:

a ~ The capability of detecting a failure in the
circulating water system barrier (e.g., the
rubber expansion joints), including a description
of the method of detecting such a failure.
Identify the design and operating pressures
of the various portions of the circulating water
system barrier and their relation to the pres-
sures which could exist during malfunctions and
failures in the system (e.g., rapid valve
closure) .

b. The time required to stop the circulating water
flow (time zero being the instant failure) in-
cluding all inherent delays such as operator
reaction time, drop out times of the 'control
circuitry and coastdown time.

c ~ For each postulated failure in the circulating
water transport system barrier, provide the rate
of rise of water in the associated spaces and
the total height of the water when the circu-
lating water flow either has been stopped or
overflows to the site grade.

d. For each potentially flooded space, provide a
discussion and drawing of the protective barrier
provided for all safety-related systems that
could be affected in the event of flooding.
Include in your discussion the consideration
given to passageways, pipe chases, and/or the
cableways connecting the flooded spaces to the
spaces containing safety-related systems or
components outside the turbine building. Discuss
the effect of the flood,water on all potentially
submerged safety-related electrical systems and
components.

Res onse:

Please see expanded 10.4.5.3 for the requested evaluation.

010.9-1
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August 1979

Q 010. 10
3. 4. 1)

Demonstrate that, all piping and electrical penetrations in
safety-related structures that are below the level'of the
Probable Maximum Flood are water-tight.
Response:

As stated in 3.4.1.4.1'he plant s3.te grade is higher than the
design basis flood elevation resulting from the probable maxi-
mum precipitation (PMP) event. Due to the short duration of the
PMP flood, the ground water level at the plant 'site is not
affected. As stated in 3.4.1.,4.2, piping and electrical
penetrations are above the design basis groundwater level
and are therefore not sealed against groundwater pressure.

010.10-1



WNP-2 AMENDMENT NO. 13
February 1981

Q. 010.021

Provide a cooling system and a source of makeup water for the
spent fuel pool which are both designed to Seismic Category Icriteria in accordance with the staff positions contained in
Regulatory Guide 1.13, Revision 1, "Spent Fuel StorageFacility Design Basis," December 1975.

Res onse:

WNP-2 has a Seismic Category I source of makeup water for the
spent fuel pool from the Seismic Category I standby service
water service system. This is shown on Figure 9'.1-4 and
stated in 9.1.3.3. Cooling under emergency conditions for the
fuel pool i's supplied by evaporation of pool water.
Regulatory Guide 1.13, Rev. 1, makes no specific statements
about requiring a Seismic Category I spent fuel pool cooling
system. — As a result, WNP-2 meets the 'applicable criteria of
the Regulatory Guide and the intent of the question. However,further evaluation of the=design in this area is ongoing due
to the interaction of fuel pool cooling and post-LOCA second-
ary containment pressure-temperature response. (See the
response to Question 312.018).

010. 021-1
h
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August 1979

Q 010.22
~9. 2. 1

Identify which valves are used to isolate that portion of the
plant service water system which is not designed to Seismic
Category I criteria from that portion which is designed to
these criteria. Provide a failure modes and effects analysis
for the plant service water system, assuming a seismic event
has occurred.

~Res ense

The plant service water system (TSW) is not required for safe
shutdown and accordingly is not designed to Seismic CatetoryI requirements. A failure modes and effects analysis is not
considered necessary. The portions of the TSW system piping
in the Reactor Building have been designed to Seismic Category
I requirements so that they will not 'fal'1 and damage safety
related equipment.

The standby 'service water system (SW) is used for safe shut-
downs ahd is designed to Seismic Category I criteria. The
SW is discussed in 9.2.5. The plant service water system
(TSW) and the standby service water system (SW) are indepen-
dent systems and are not connected, therefore there are no
valves which are used to isolate these systems from each
others

010. 22-1
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Q. 010.27
RSP
(9.2.7)

We require that you protect, the standby service water system
from tor'nado missiles.

Response:

The standby service water system (except for the spray pond
spray piping) is protected from tornado missiles. The
structures which house the standby service water systems
(Reactor Building, DG Building, Control Building, and SW

Pumphouse) have been designed to withstand design basis tornado
generated missiles as described in 3;5.1.4.1.

4

Buried portions of the standby service water system're pr'-
tected from tornado missiles as described in 3.5.2.

See the response to question 10.24 as to why it is not necess-
ary to protect the spray pond spray headers from tornado
missiles.

010. 27-1
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August 1979

Q. 010.28
(9. 3. 4

Sheet 1 of 2

,Describe how flooding of safety-related equipment due to back-
flooding through the equipment and floor drainage system, is
prevented. Demonstrate that those portions of the drainage
system necessary to prevent backflooding (e.g., check valves)
are designed to Seismic Category I criteria and that their
system function will be maintained, assuming a single active

, failure.

Response:

It is assumed that the question is directed to FSAR 9.3.3.2.2.1,
Reactor Building Floor Drains, and not 9.3.4, Chemical and
Volume Control System.

As shown on Figure 9.3-8, the floor drain piping in the reactor
building drains to one of four sumps listed below.

FDR-R-1 RHR A Pump Room

FDR-R-2

FDR-R-3

RHR B Pump Room

HPCS Pump Room

FLOOR DRAIN SUMP ROOM LOCATIONS ROOMS SERVED

RCIC
RHR A

RHR B

HPCS
CRD

FDR-R-4 RHR C Pump Room LPCS
RHR C

Each of the four downcomers is equipped with instrumentation
which alarms in the. control room to tell the operator at, which
elevation an excess of water is collecting in the downcomer.
Each sump is equipped with level instrumentation which: 1)
controls the sump pumps, 2) alarms in the control room (on
high sump level), and 3) initiates closure of the isolation
valves in the downcomers'nd in the piping between intercon-
nected rooms. Not currently shown on Figure 9.3-8 are Class
IE level instrumentation to -be installed just above floor level
in each ECCS pump room. This instrumentation will alarm in
the control room.

010.28-1
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August 1979

0 010. 33
~9. 4. 7)

Provide your analysis which demonstrates that the potential
failure of the heaters in the Diesel Generator HVAC System
which are not designed to Seismic Category I criteria, will
not have an adverse affect on the functional capability of
either the Diesel Generator or the Diesel Generator HVAC
System.

Response

There are two types of heaters in the diesel generator spaces,
electric unit heaters in the diesel oil pump rooms and elec-
tric heating coils in the duct systems in the diesel engine
rooms themselves. The electric unit heaters in the pump
rooms are Seismic Category II. These heaters are supported
as Seismic Category I, however, and can fail in place without
affecting any safety related equipment. Oil pump room unit
heaters are-used only for maintenance during cold weather for
personnel comfort. The heating coils in the generator room
themselves are Seismic Category I and are designated Class 1E.

010. 33-1



WNP-2 AMENDMENT NO. 5
August 1979

Q. 010. 34
0. .5

Your response to Item 010.09 is unacceptable. Specifically,
your analysis of flooding due to failure of the circulating
water system is based on a crack whose area is equal to one-
quarter of the pipe diameter times the pipe thickness (.5t X.5d). Provide an analysis of. flooding due to a postulatedfailure of the expansion joint in the circulating water system
assuming a double-ended guillotine break at, this location.
Response:

The original response to,Item 010.09 has been rewritten forclarity (see 10.4.5).
The double-ended guillotine break referred to above was not
considered. The circulating water system is a moderate energy
system by definition. Therefore, in accordance with NRC
Standard Review Plan Section 3.6.1, 3.6.2, and 10.4.5, and the
associated Branch Technical Position MEB 3-1, the criteria for
a postulated failure shall be a through — wall leakage crack
of the type addressed in the written response (10.4.5). In
any case, as stated at the end of 10.4.5, circulating water
piping is located remote from any safety-related equipment.
The piping is located in a large room containing little other
equipment and no safety-related equipment. Accordingly, safety-
related equipment is not vulnerable to environmental effects
of a circulating water pipe rupture. The pipe exits the room
below grade in its routing to and from the cooling towers.It should be also noted that the condenser is located on gradelevel. Therefore, water above the floor elevation will drain
outside and not collect other than in collection basins.

010. 34-1
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The information on this page is proprietary
and has been submitted under separate cover.

WASHINGTON PUBLIC POWER SUPPLY SYSTEM

NUCLEAR PROJECT NO+ 2

QUENCHER LOCATION FOR TWO VALVE
DISCHARGE CASE

FIGURE
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References:

1. Bedrosian, B., "Analysis of a Mark II Containment
Structure for Hydrodynamic Loads in Suppression Pool",
Proceedings, Conference on Structural Analysis, Designi
and Construction in Nuclear Power Plants, Vol. 2, Porto
Alegra, Brazil, April 1978.
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WNP-2 AMENDMENT NO. 3
MARCH 1979

Page 2 of 5

A point by point discussion summarizing the WPPSS design
capabilities to mitigate Bypass Leakage problems based on the
above correspondence and with respect to the proposed Branch
Technical Position is given below: .

NRC Pro osed Re uirement: Allowable bypass
capability on the order of 0.05 ft (A/ ~K

Response: As documented in Reference 5 and the
FSAR, the maxim allowable bypass leakage
capacity is A/VK = 0.028 ft2 using conservative
calculational techniques and assumptions.*
WPPSS, therefore, believes the existing
calculations meet the intent of A/ VK = 0.05 ft

2. NRC Pro osed Re uirement: An automatic system
should be provided to initiate automatic wet-
well sprays. The system should meet the
standards of an Engineering Safety Feature
including redundancy and diversity and be
actuated automatically ten minutes following
a LOCA. If the RHR system is used for this
purpose, it must be analyzed to assure no
degradation of its ECCS function.

~Res onse: WPPSS asserts that manual initiation
xs sufficient since the drywell floor will be
routinely tested and evaluated against. a Tech
Spec limit of A/V K = 0. 0045 ft2, a level at
which no operator action is required for the
spectrum of small break sizes. (Reference 5—
see $ 3 below for testing details).
The construction, design, quality control, and
surveillance requirements on the drywell floor
give it the same level of safety as the contain-
ment itself. Reference 4 and Part VI of
Reference 2 showed that through-wall cracks
will not develop through the concrete slab
under postulated design conditions including

* The FSAR currently lists the capability as
0.026 ft . This is from a GE analysis and
the FSAR is being amended to reflect the
latest calculations.

031.070-2
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Page 3 of 5

the SSE and that leakage in excess of that
accounted for due to permeability would not be
possible. Reference 6 indicated the NRC
Structural Engineering Branch's acceptance
of these responses. Accordingly, WPPSS sees
no reason to assume that an A/M of 0.0045 ft
is exceeded any more than there would be reason
to assume the design containment leak rate of
.5% per day is exceeded. Calculations documented'n Reference 5 using the CONTEMPT — LT computer
code were used in computing the maximum allowable
leakage rate of A/ v'K = 0.028 ft2, six times the
Tech Spec limit. In the calculation over 167
minutes was available for operator action before
drywell design pressure was exceeded. Accord-
ingly, a requirement that an automatic system
be provided is unnecessary.

3. NRC Pro osed Re uirement: A single peroper-
ational high pressure leakage test should be
performed and periodic low pressure tests at
each refueling outage with an acceptance cri-
terion of 10% of the bypass capability at the
test pressure.

Response: The intent of this proposed require-
ment has been committed to by WPPSS. A single
preoperational leakage test will be conducted
with the downcomers capped at 15 psid and 25
psid -(the design drywell to wetwell differential
pressure). At, each refueling outage a low
pressure operational test will be performed as
a Tech Spec Surveillance Requirement to verify
0.0045 ft2. Details of the nature of this test.
are discussed in'uestion 5.22 to the PSAR but.
will be summarized here since the specific
numbers have been since updated.

Routine .Leak Testin and Ins ection: During
entry to the drywell at each refueling outage,
accessible drywell to wetwell barrier surfaces
will be visually inspected to ascertain any
possible leak paths. Vacuum relief valves
will be visually inspected to insure they are
clear of foreign material. At each refueling

'31.
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Page 4 of 5

outage, before the primary system is pres-
surized, after all these containment inspections
are complete, and after the vacuum breakers are
exercised, the following test shall be carried
out:

The drywell will be pressurized to at least
1.0 psi above the wetwell. After an adequate
stabilization period, the drywell to wetwell
leakage rate will be measured. The accept-
ance criterion will correspond to an equiv-
alent leakage capacity (A/~K of 0.0045 ft
which is 16% of the allowable leakage. Xf
a greater leakage rate is found, the contain-
ment shall be entered and the cause deter-
mined and corrected and the test repeated.

4. NRC Pro osed Re uirement: Vacuum relief valves
should have redundant position indicators with
indication and redundant alarms in the control
room. The vacuum breakers should be operability
tested at monthly intervals to assure free
movement.

~Res onse: WPPSS meets this requirement with
the current. design. Each vacuum breaker pene-
tration consists of two discs in series, each
disc with redundant position indication which
display in the Control Room. Each vacuum
breaker disc will be equiped with an exercising
mechanism and each disc will be exercised at a
frequency equivalent to the testing of ECCS
valves.

031.070-4
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WNP-2 AMENDMENT NO. 10
July 1980

Q- 031. 113
RSP
(15.4.1.2)

It is our position that the rod sequence control system does
not satisfy the requirements of IEEE Standard 279-1971 and,
therefore, is unacceptable for the prevention of a control rod
withdrawal accident. Accordingly, we require you to provide a
modified design for the WNP-2 facility.
~Res once:

See response to Question 031.098.

031. 113-1



WNP-2
AMENDMENT NO. 7
November 1979

g. 040.55
9.5.5)

Xn 8.3.1.1.8.1.11 of the FSAR, you state that the WNP-2
diesel-generators are 'automatically started and then run
without any electrical loads following a postulated LOCA if
offsite power is available at the 4.16kV Class 1E busses.
Discuss how long the Division 1 and 2 diesel-generators can
run unloaded without a degradation of the diesel engine
performance or without a loss of reliability. Provide a
similar discussion for the Division 3 diesel generator
which supplies power to the high pressure core spray system.

Response:

Section 8.3.1.1.8.1.11 of the FSAR for the Division 1 and 2
diesels and 8.3.1.8.2.11 of the FSAR for the HPCS diesel
refer to lightly loaded conditions of less than 50% of
nameplate rating. Lightly loaded implies loading conditions
of 0% to 50%, including the unloaded condition.

As stated in the above referenced sections, the Division 1,
2 and 3 diesel-generating units can run for four (4) hours
in the unloaded condition without a degradation of the diesel
engine performance or without loss of reliability. Admin-
istrative procedures are employed to manually load the diesels
to meet. the necessary limit.

040.055-1



WNP-2 AMENDMENT NO. 7
November 1979

Q. 40.56
(9. 5.5

In 9.5.5.2 of the FSAR, you state that each diesel engine
cooling water system is provided with an expansion tank to
provide for system expansion and for venting air from the
system. In addition, the expansion tank is intended to:
(1) provide for minor system leaks at pump shaft seals,
valve stems and other components; and (2) maintain the
required net positive suction heat (NPSH) at the cooling
water system circulating pump. Indicate the size of the
expansion tank and state its location. Demonstrate by
analysis that the size of the expansion tank is adequate
to: (1) maintain the required NPSH at the pump; and (2)
provide makeup water for seven days of continuous operation
of the diesel engine at its full rated load without the
addition of water into the expansion tank. Alternatively,
provide a Seismic Category I Safety Class 3 makeup water
supply for the expansion tank.

Res onse:

The 94 gallon expansion tank is mounted on the diesel
engine skid approximately 20" above the cooling water system
circulating pumps.

Diesel-generator unit reliability including the functions
required of the circulating water pump and expansion tank
were demonstrated prior to installation (see 8.3.1.1.9).
Periodic testing and maintenance assure continued reliability.
The expansion tank is provided with a level sight glass
which is mounted on the front with instructions that, indicate
minimum water level. An alarm is provided in the control
room to annunciate in case of low water level. A Seismic
Categroy I Safety Class 3 connection will be provided so
water can be supplied from the Seismic I standby service water
system to the expansion tank.

040.056-1



WNP-2

AMENDMENT NO. 9
April 1980

0. 110.033
(3.6.2)
(3.9.3)

For ASME Class 1, 2 and 3 components that could be exposed to
either jet impinqement loads or to pipe whip impact loads
resultinq from postulated pipe breaks in adjacent high energy
piping, describe how you determine the stress levels in the
targeted components. In your response, include a discussion
of the structural effects throuqhout the tarqeted system from
the loads cited above (i.e., those loads associated with

~ postulated pipe breaks) in combination with other applicable
loads. Provide assurance that the calculated stress levels
are kept below the Service Level D limits of. Section III of
the ASME Code. If applicable, more conservative limits on
stress levels should be imposed for active components or where
pipinq functional capability is required.

~Res onse:

The complete response to NRC Question 110.033 awaits the
results of the onqoinq pipe break and missile study, and will
be presented in a future amendment to the FSAR.

At this time it is anticipated that if the availability of
ASME Section III Class 1, 2 and 3 components is needed to
safely shut down the plant, and if those components are
exposed to postulated jet impinqement loads, pipe whip impact
loads, and missile loads protective measures will be taken to
preclude such loadinq. It if is determined that protective
measures are not required on the basis that the calculated
stress levels due to the postulated pipe break for missile
loads in combination with other applicable loads are kept
below the Service Level D Limits of ASME Section III, such
structural analysis will be in accordance with industry-
accepted methods. If this approach is used, .the methodology
and results'ill be reported in the FSAR.

110.033-1



WNP-2
AMENDMENT NO. 9
April 1980

0. 110.034
RSP
(3.9.6)

In accordance with 10CFR50.50a(g), we require submittal of
your proqram for inservice testing of ASME Class 1, 2, and 3
pumps and valves. Our positions on this matter are presentedin Section 3.9.6 of the SRP., Appendix C to Section 110 pro-
vides a suggested format for this submittal and includes a
discussion of the information we require to justify any
requests for relief from our positions on this matter.
Response:

In accordance with 10CFR50.55a(q), we will prepare a programfor operational readiness testing of ASME Class 1, 2 and 3
pumps and valves. Our intentions are to submit this programfor your review approximately one year prior to scheduled fuel
load. Our program will be in agreement with your positions as
presented in Section 3.9.6 of the SRP and the program will be
submitted in a format similar to the one described in
Appendix C to Series 110 questions.

110.034-1



WNP-2 AMENDMENT NO. 8
February 1980

Q. 211. 003
(5. 2. 5)

The design of the WNP-2 facility routes drainage of both"hot" and "cold" reactor coolant leakage into the drywell
equipment drain sump. However, relatively hot sources
of leakage water (e.g., the reactor vessel head flange,
the vent drain and valve, packings) may flash into steam
which then must be condensed before it can be drai:ned into
the sump. Accordingly, indicate what assurance there is
that this steam from relatively hot sources will be condensed
so that monitoring of this leakage may be performed in the
drywell sump to detect these "hot" leaks. Since leakage
from those sources which are relatively cool is drained
into the floor drain system, this system should be tested
periodically for blocked lines. Accordingly, discuss the
surveillance program you propose for the WNP-2,facility to
detect blockage of the floor drain system.

Res onse:

WNP-2 routes "hot", reactor coolant leakage to the drywell
equipment drain sump through leakoff lines to a main header.
The header discharge is routed to the equipment drain
condenser where "hot" .leakage is cooled and, condensed.
Discharge from the condenser to the sump is through a
quencher. This arrangement assures that any "hot" leakage
which could flash into steam will be cooled and condensed
before entering the open sump. I

The floor drain sump drain line from the containment to
the reactor building sump will be periodically back
flushed to show that the drain line is not blocked.

211. 003-1
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February 1980

Q. 211. 004
( 5. 2. 1)
(7. 6. 2)

In conformance 'with the staff's position in Regulatory Guide
1.45, "Reactor Coolant Pressure Boundary Leakage Detection
Systems", May 1973, you state'n Section 7. 6. 2. 4 of the FSAR
that the radioactivity monitoring channels are qualified for
operation following a Safe Shutdown Earthquake (SSE). Confirm
that all of the other leakage detection methods and/or systemswill function properly following an Operating Basis Earthquake
(OBE) . These other leakage detection systems include the
drywell equipment sump and the floor drain sump, the sump
coolers, and the associatd instrumentation and piping.
Res onse:

The WNP-2 drywell floor drain and equipment drain sumps,
piping to the sumps, and the equipment drain cooler are
seismically supported such that they will continue to pass
leakage flow following an OBE.

The flow monitoring in'strumentation is not qualified to
withstand an OBE. WNP-2 will initiate a design change to
qualify the existing flow monitoring instrumentation to
assure its accuracy following an OBE.

211. 004-1-
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February 1980

Q. 211. 005
(5. 2. 5)

Provide a list of the normal and the maximum anticipated
leakage rates. through the reactor coolant pressure boundary
(RCPB), including the concentrations of radioactivity in this
leakage flow, from both identified and unidentified sources
(e.g., the control rod drive flanges and the vent cooler
drains) which are routed into the'rain sumps.

~Res ense:

The normal and maximum anticipated leakage rates from the
reactor coolant pressure boundary within the drywell during
normal reactor operation is between 0.1 and 0.5 gpm for uni-
dentified leakage and 2 to 5 gpm for identified leakage.
These leakage rates are measured at the sumps and are based on
operating plant experience.

The activity concentrations in this leakage are expected to be
the same as those in the reactor water. The concentrations
are given in'hapter ll, Tables ll.1-2, "Halogen Radioisotopes
in Reactor Water"; .11.1-3, "Other Fission Product Radioiso-
topes in Reactor"; 11.1-4, "Coolant'ctivation Products in
Reactor Water and Steam"; and ll.1-5, "Noncoolant Activation
Products in Reactor Water".

211. 005-1



WNP- 2 AMENDMENT NO. 8
February 1980

Q. 211. 006
(5. 2. 5)
(7. 6. 2)
(12. 3. 4)

Provide a detailed discussion of the sensitivity and response
times, of the containment airborne radiation monitoring
systems for a number of containment background activity
levels. The background activity levels which should be con-
sidered are those levels in the containment that would result
from leakage through the RCPB assuming: (1) relatively clean
water in the reactor coolant system at the initial operation
of the WNP-2 facility at power; and (2) the maximum level ofactivity in the reactor coolant permitted by the WNP-2
Technical Specifications. In responding 'to this item, assume
both the normal and the maximum leakage rates identified in
your response to Question 211. 005. Indicate your assumptions
in estimating the response times of the containment airborne
radiation monitoring systems (e.g., the preset alarm level for
higher background leakage and the plateout factor).
Res onse:

/he response to this question is pending on the sensitivity
curves which are to be prepared by the equipment vendor,.Kaman
-Sciences Corporation. These curves have not yet been received
by WPPSS. The submittal date to the NRC of the final response
to this question will depend on the receipt of the aforemen-:
tioned curves.

211. 006-1



WNP-2 AMENDMENT NO. 8
February 1980

Q. 211. 005
(5. 2. 5)

Provide a list of the normal and the maximum anticipated
leakage rates through the reactor coolant pressure boundary
(RCPB), including the concentrations of radioactivity in this
leakage flow, from both identified and unidentified sources
(e.g., the control rod drive flanges and the vent cooler
drains) which are routed into the drain sumps.

~Res onse:

The normal and maximum anticipated leakage rates from the
reactor coolant pressure boundary within the drywell during
normal reactor operation is between 0.1 and 0. 5 gpm for uni-
dentified leakage and 2 to 5 gpm for identified leakage.
These leakage rates are measured at the sumps and are based on
operating plant experience.

The activity concentrations in this leakage are expected to be
the same as those in the reactor water. The concentrations
are given in Chapter ll, Tables 11. 1-2, "Halogen Radioisotopes
in Reactor Water"; 11.1-3, "Other Fission Product Radioiso-
topes in React@Fr"; 11.1-4, "Coolant Activation Products in
Reactor Water and Steam"; and ll.1-5, "Noncoolant Activation
Products in Reactor Water".

211. 005-1
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November 1981

Page 1 of 5

Q. 211. 006

(7.6.2)
( 12.3.4)

Provide a detailed discussion of the sensitivity and response
times of the containment airborne radiation monitoring
systems for a number of containment background activity
levels. The background activity levels which should be con-
sidered are those levels in the containment that would result
from leakage through the RCPB assuming: (1) relatively clean
water in the reactor coolant system at the initial operation
of the WNP-2 facility at power; and (2) the maximum level of
activity in the reactor coolant permitted by the WNP-2
Technical Specifications. In responding to this item, assume
both the normal and the maximum leakage rates identified in
your response to Question 21'l.005. Indicate your assumptions
in estimating the response times of the containment airborne
radiation monitoring systems (e.g., the preset alarm level for
higher background leakage and the plateout factor).
Res onse:

The two types of radiation monitors used in the WPPSS Nuclear
Project No. 2, for monitoring the drywell atmosphere, are the
particulate monitor and the noble gas monitor. The sen-
sitivity of these two types of monitors is given in Figure
211.006-1 and 211.006-2. The same detector is used in both
monitors. The detector's noise level is about 25 cpm. The
minimum detectable concentration is based on doubling the
background count rate. The count ratemeter range and the
minimum sensitivity of both types of monitors are:

I

Noble Gas

Count Ratemeter Range:

1.4 x 10 /~ci/cc - 1.4 x 10 /~ci/cc for Kr-85

Minimum Detectable Concentration:

3.6 x 10 /~ci/cc for Kr-85

211. 006-1
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Ratemeter Range':

2.9 x 10-12 /~ci/cc — 2.9 x 10-6 /~ci/cc for Sr/Y-90

Minimum Detectable Concentration:

7.4 x 10-12 /pci/cc for Sr/Y-90

The quantity of drywell atmosphere that flows through thefilter of the particulate monitor and then through the 2.2liters chamber of the noble gas monitor is 3 cfm. The drywell
atmosphere sample is returned to the drywell. (The free
volume of the drywell is 200,540 ft3). There is a charcoalfilter after the particulate and before the noble gas
detector. The filter efficiency of the particulate filter is
assumed to be 100 percent. Similarly, the efficiency of the
charcoal filter is assumed to be 100 percent for all halogens.

The 2-inch diameter scintillation crystal, of the particulate
detector, is 1/4-inch away from the face of the filter tape.
The filter tape is 2.5 inches wide and moves at 1"/hr.
As per the response to Question 211.005, the total minimum
identifiable and unidentifiable leakage rate is taken to be
2.1 gpm. The total maximum identifiable and unidentifiable
leakage rate is taken to be 5.5 gpm. The leakage is measured
at drywell environmental conditions and thus the water density
is assumed to be 1g/cc. Based upon potential sources of
leakage (such as number and nominal size of valves), it is
estimated that 38.5 percent of the leakage is due to steam
leakage. Collection of the identifiable leakage is not seal-
tight and thus, volatile radioisotopes can escape into the
drywell atmosphere. Water leakage is assumed to be flashing,
and that there is an instantaneous mixing of the volatile
radioisotopes with the drywell atmosphere. It is assumed that
the noble gases are in the steam phase and the small quan-tities of noble gases in the liquid phase are neglected. On
the other hand, it is assumed that the quantities of par-
ticulate radioisotopes in the steam phase are small and thus,
are neglected.

Decay was considered for the radioisotopes in the drywell and
for those radioisotopes accumulated on the particulate filter.
No decay was considered, however, for the radioisotopes while
in transit to the detectors and while in the noble gas detec-
tor chamber (for the atmosphere in the chamber, exchange rateis 1.55 seconds).. It is assumed that plating, settling,
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impingement, etc., reduce the specific concentration of par-
ticulate isotopes in the drywell atmosphere by a factor of
1000 before the air flow reaches the filter of the particulate
monitor.
In order to be responsive to the question, the source con-
centrations used in this analysis were taken to be those in
Table 5 of ANS/ANSI N237-1976, reduced by 1/100, as represen-
tative of "relative clean water in the reactor coolant". The
design basis concentrations, as per General Electric specifi-
cation document No. 22A2703F, Revision 3, were used as repre-
sentative of the maximum expected level of radioactivity
within the reactor coolant.
The criterion used, as an indication of leakage increase, is
the doubling of the background count rate within one hour for
1 gpm (additional) leakage. Each detector was evaluated wi'th
respect to responding to the criterion. See Table 2'l1.006-1
for the results of the analysis.
In summary, the particulate monitor will meet the requirements,
stated in Regulatory Guide 1.45 for the minimum activity con-
centration of radioisotopes in the reactor coolant. For the
cases where it is assumed that the design basis activity
exists in the reactor coolant, the background activity exceeds
the particulate monitor range. However, the detector can be
desensitized accordingly. It can be shown that if a reactor
coolant activity is selected based upon the guidance contained
in Regulatory Guide 1.45; i.e., if "a realistic primary
coolant radioactivity concentration" is used, e.g., equal to
that given in Table 5 in ANS/ANSI N237-1976, and expanding the
criterion of double background count rate to the desensitized
monitor, the requirements stated in the regulatory guide will
be met.

The noble gas monitor, however, even though its sensitivity is
consistent with Regulatory Guide 1.45 requirements, would not
be capable of detecting the additional 1 gpm leakage within
one hour utilizing the criterion of double background count as
positive indication. The noble gas monitor does, however,
provide the most reliable and fastest means of ascertaining
increased activity within containment with unidentified leak-
ages higher than 1 gpm.

211. 006-3
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TABLE 211 '06-1

RESULTS OF MONITOR ANALYSIS

Page 4 of 5

CASE

RESULTS OF ANALYSIS FOR

NOBLE GAS MONITOR

RESULTS OF ANALYSIS FOR

PARTICULATE MONITOR

a. MInlmum act I v lty in
reactor cool ant

b. Minimum back-
ground leak rate

c. Duration of back-
ground leakage ~

ono day
d. Un Idont I f I ed

I oakago of I gpm

Is Introduced.

Whon the background of about
5 cpm fs addod to the detec-
tor's noise level of~25 cpm@

tho total cpm by tho dotector
before tho event Is about 30.
With,the incroaso of I gpm

leakage, tho count rato would
incroaso one hour aftor tho
event to only about 32 cpm.

Tho background count rate
would double as a result
of I gpm un ldontif led
leakago within about 46
minutest

a. Minimum activity ln
reactor coolant

b. Maximum background
leak rate

c. Duration of back-
ground leakage ~

one day
d. Unldentiflod

loakago of I gpm
Is introduced.

When the background of about
12 cpm is added to tho detec-
tor's noise lovel of~25 cpm,
the total cpm by tho dotector
before tho ovont ls about 37,
With the Increase of I gpm

loakage, the count rato would
Incroase, ono hour after tho
ovent, to only 39 cpm.

Tho background count rate
would double as a result
of I gpm unldontif lod
leakage within about 49
mlnutos.

a, Maximum activity In
reactor cool ant .

b. Minimum background
loak rate

c. Duration of back-
ground leakage

~'no

day
d, Un Ident I f I ed

I eakage of I gpm
is introduced.

When tho background of about
81 cpm ls added to tho detec-
tor's noise level ofW25 cpm,
tho total cpm by tho detector,
before tho event, ls about 106.
With tho Increase of I gpm

leakage, the count rate would
increase, ono hour aftor the
event, to only about 136 cpm.

Tho background count rate
exceeds tho detector's
sens ltlvlty. Analys ls
shows that If tho dotec"
tor's sensitivity woro high
enough, It would take about
51 minutes for the back"
ground count rate to double.

a. Maximum activity ln
roactor coolant

b. Max imum background
leak rate

c. Duration of back-
ground leakage ~

ono day
d, Unidentif lod

leakage of I gpm fs
Introducod.

When tho background of about
213 cpm Is added to tho detec-
tor's noiso levol of~5 cpm,
tho total cpm by the dotoctor,
before tho evont, ls about 238.
With tho increase of I gpm loak-
age, tho count rato would In-
croaso, ono hour after tho
event, to only about 269 cpm.

The background count rato
oxceods the detector's
sons ltI v lty. Anal ys ls
shows that lf tho dotoc-
tor's sonsltlvlty wore high
onough, lt would tako about
53 minutes for tho back-
ground count rate to double.
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TABLE 211 ~ 006-1 (Continued)
Page 5 of 5

CASE

RESULTS DF ANALYSIS FOR

NOBLE GAS MONITOR

RESULTS OF ANALYSIS 'FOR

PART ICULATE MON I TOR

ao

bo

Co

d ~

Minimum activity in
reactor coolant
Minimum background
leak rate
Duration of back-
ground leakage -"

100 days
Un Ident I f led
I eakage of I gpm

Is Introduced.

When the background of about
10 cpm Is added to the detec-
tor's noise level of~25 cpm,
the total cpm by the detec-
tor, before the event, ls
about 35. With the Increase
of I gpm leakage, the count
rate would increase, one hour
after the event, to only about
36 cpm,

The background count rate
wll I double as a result
of I gpm unldentif led
leakage, within abut 51

minutes.

ao

b»

co

do

Minimum activity in
reactor coolant
Max imum background
leak rate
Duration of back-
ground leakage =

100 days
Un Identified
leakage of I gpm
Is introduced.

When the background of about
25 cpm Is added to the detec-
tor's noise level ofe25 cpm,
the total cpm by the detector,
before the event, is about 50.
With the Increase of I gpm
leakage, the count rate would

~ Increase, one hour after the
event, to only about 52 cpm.

The background count rate
would double as a result
of the I gpm unidentified
leakage, within about 53

minutes ~

aO

bo

co

de

Maximum activity in
reactor cool ant
Minimum background
leak rate

. Duraton of back-
ground leakage =

100 days
Un Ident If led
I eakage of I gpm
fs introduced.

When the background of about
165 cpm is added to the detec-
tor's noise level of<25 cpm,
the total cpm by the detector,
before the event, Is about 190,
With the Increase of I gpm
leakage, the count rate would
Increase, one hour after the
event, to only about 219 cpm.

The background count rate
exceeds the detector's
sons Itlv I ty. Anal ys ls
shows that lf the detec-
tor's sons ltlvlty were

high enough, it would take
about 57 minutes for the
background count rate to
doub I e.

aO

be

c ~

d ~

Maximum activity In
reactor cool ant
Max imum background
leak rate
Duration of back-
ground leakage =

100 days
Un Identified
leakage of I gpm

is introduced.

'When the background of about
431 cpm ls added to the detec-
tor's noise level of <25 cpmi
the total cpm by the detector,
before the event, is about 456.
With the increase of I gpm

leakage, the count rate would
Increase, one hour after the
event, to only about 485 cpm.

The background count rate
exceeds the detector's
sensitivity. Analys is
shows that lf the detec-
tor's sensitivity were
high enough, lt would take
about 58 minutes for the
background count rate to
doublei

211 ~ 006»5
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WNP-2 AMENDMENT NO. 8
- February 1980

Q. 211.007
7.6.2

Expand your discussion in Section 7.6.2.4 of the FSAR
regarding the operability verification and the calibration of
the leakage detection system which will be accomplished by
comparing the results of diverse monitoring methods. For
example, if a radioactivity monitoring system is checked
against the sump level and the flow monitoring system, indi-
cate how the latter system is determined to have acceptable
accuracy. Confirm that calibration and operability testswill: (1) be performed periodically during plant operation;
and (2) be in compliance with the requirements of IEEE
Standard 279-1971.

/

~Res ense:

Comparisons between the drywell floor drain flow monitoring
system and radioactivity monitoring systems will be made
during plant operation. The sensitivity'f the monitors arewithin the guidelines of Regulatory Guide 1.45 (May, 1973)
whereas the accuracy of the measurements are influenced by thefission product and corrosion-coolant activation product con-
centrations in the primary coolant steam and water phases.
Operational experience is required to establish the acceptable
accuracy for the system at the various operating conditions.
That equipment which
are designed to IEEE
7.6.2.4.2.3.a and as
tion tests performed

provides inputs to safety-related systems
Standard 279-1971 as stated in
such will have operability and calibra-
as stated in 7.6.2.4.2.3.c.

Miscellaneous revisions to 7.6.2.4 and 5.2.5 have been made inlight of this question.

211.007-1



AMENDMENT NO. 8
February 1980

Q. 211. 008
(5. 2. 2)
(7. 6. 1)

Page 1 of 2

In Section 7. 6. 1. 4 of the FSAR, you state that major compon-
ents within the drgwell which are sources of leakage bynature of their design (e.g., the sump seals,. the valve stem
packing, and the equipment warming drains), are enclosed
and the leakage is piped to an equipment drain sump and
identified there. Indicate'what you mean by the term
"sump seals" (i.e., did you intend to st'ate pump seals).
Discuss what monitors are available to the operator to
permit him to identify the source of leakage; i.e., whether
the leakage is from the "sump" (or pump) seals or the
equipment warming drains or from any other component
leakage sources which drain into the drywell equipment
drain tank. Indicate whether there are any sumps within
the drywell which must be filled before the sump drain
flow is routed to the equipment drain tank.

Res onse:

The term "sump seals" is, an error and should read "pump
seals" .

Sources of leakage which are enclosed and piped to the
Drywell Equipment Drain Sump are monitored by the follow-
ing means to provide the operator with information to
permit him to identify -the source of leakage.

a. Recirculation pump seals are provided with flow
switches and control room alarms to identify
excessive seal leakage.

.b. The area between the vessel head seals is moni-
tored with a pressure switch and a co'ntrol room
alarm to indicate inner seal leakage.

c. Remote operated valves within the Drywell are
provided with seal leakoff lines. These lines
connect between the valve stem packing are
equipped with thermocouples to detect leakage
through the inner packing and alarm in the
control room.

211. 008-1



WNP-2 AMENDMENT NO. 8
February 1980

Page 2 of 2

All other sources of leakage which are piped to the drywell
equipment drain tank are not considered as leakage paths.
These lines are isolated by double block valves, which are
opened only when needed.

Both the drywell equipment drain and floor drain sumps
must fill to a specified level before reaching an over-
flow which routes liquid outside the drywell. See the
response also to Question 211.002.

211. 008-2
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WNP-2 AMENDMENT NO. 8
February .1980

Q. 211 '09
(5. 2. 5)
(7. 6. 2)

In conformance with the staff's positions in Regulatory
Guide l. 45, you state that the positions will be made to
monitor systems connected to the reactor coolant pressure
boundary for signs of intersystem leakage. Provide a
detailed discussion of these provisions, including anidentification of all potential intersystem leakage paths;e.g., the leakage from the primary coolant system to the
residual heat removal (RHR) system and the emergency core
cooling system (ECCS) injection line. Identify the instru-
mentation used in each path which will provide positive
indication of intersystem leakage in the affected system.

'I

Res onse:

Below is a listing of equipment which alert the operator
to intersystem leakage from the reactor coolant pressure
boundary into a low pressure system.

over
Each low pressure system process line is provided 'th

pressure sensing pressure switch. The pressure switch
i e wi an

activates an alarm in the control room to alert the
operator to a degrading situation where a leaking shutoff
valve may result in system pressure exceeding design limits.
The following is a list of process line, line designlimits, associated overpressure sensor, and sensor set-
point activating an alarm.

Intersystem Leakage
Path

Design
Pressure

Sensor
ID No.

Sensor
Setpoint

RHR/Recirc Suction

RHR/Rec irc
Discharge

220 psig

500 psig

PS E12-N 018

PIS E12-N022AiB

190 psig

400 psig

RHR Head Spray.

LPCS Injection „

LPCI Injection

500 'psig PIS E12-N 022B 4 00 ps ig
550 psig PS E21-N005 450 psig

500 psig PIS E12-N022A, B, C 400 psig

211. 009-1



WNP-2 AMENDMENT NO. 8
February 1980

Q. 211.010
5.2.5

Page 1 of 2

Operating experience at, some boiling water reactors (BWRs) has
shown that the high pressure coolant injection system (HPCI)
and the reactor core isolation cooling system (RCIC) have been
rendered inoperable due to inadvertent leak detection isola-
tions which were caused by a high differential temperature
signal from the equipment room area. These isolations
occurred when there was a relatively sharp drop in the outside
temperature. In 5.4.6.1.1.1 and Table 5.2-9 of the FSAR you
indicate that the WNP-2 facility-also has this type of isola-
tion for the RCIC system and the steam side of the RHR system.
Provide a discussion of the modifications that have been, orwill be, made to prevent inadvertent isolations of this type
which effect the availability and reliability of the RCIC and
the RHR systems. Additionally, indicate the trip settings you
propose for isolation of the WNP-2 RHR and RCIC systems due to
high area temperature in terms of degree Fahrenheit above the
ambient temperature. Discuss the method you propose to avoidthis problem. Show that the differential temperature setting
could not be set too low, thereby causing an inadvertent iso-
lation when the RCIC and the RHR systems are needed.

~Res onse:

The RHR and RCIC pump rooms are located approximately 20 feet
below grade level and would not be directly affected by a
sharp drop in the outside air temperature. These rooms are
ventilated by the reactor building ventilation system which
contains a freeze protection device that will annunciate in
the main control room if 40'F air existed downstream of the
heating coil.
The high dfferential temperataure setting for both RHR and
RCIC pump rooms is 70'F. The temperature elements are located
at the face of the supply and exhaust ductwork in each room.
The maximum room temperature rise could be 58'F, in one of the
three RHR pump rooms, with RHR pump operating. It is, there-
fore, very unlikely that an inadvertent isolation of the RHR *

or RCIC systems could occur.

The high temperature trip setting for RHR and RCIC pump rooms
is 150'F higher than the maximum calculated room temperature.

211-010-1
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If any of the trip settings are too low, the consequences have
no safety significance, because RCIC and the steam supply to
the RHR heat exchanger are not required safety systems. Thetrip setting will,be adjusted if necessary to reduce any
operational inconveniences.

211.010-2
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WNP-2 AMENDMENT NO. 8
February 1980.

Q. 211.018

Experience at some operating BWRs indicates that failures can
occur in the collet fingers of the CRD mechanism. In order to
resolve this problem, some BWR facilities under construction
have installed a revised collet retainer design. However, you
do not address this particular problem in your FSAR nor do you
discuss its resolution. Accordingly, confirm whether the
revised collet retainer design will be incorporated into the
CRD mechanisms of the WNP-2 facility. Revise Table, 1.3-8 of
the FSAR as required.

~Res ense:

There have been no 'failures of collet fingers reported from
the field, and no design change is contemplated. General
Electric has demonstrated by testing and operating experience
that the existing CRDs meet all safety and licensing require-
ments and are expected to give full life performances.
However, as a result of examining operating drives, General
Electric has discovered evidence of Intergranular Stress
Corrosion Cracking (IGSCC) in some CRD drive components.

To preclude the potential for increased maintenance, we plan
to incorporate the latest product improvements, as provided by ~

GE during our routine maintenance of the CRDs. Along with the
other parts of the drive, the collet retainer tube, piston
tube, and index tube will be routinely checked and changed
out, if necessary, considering the latest design improvement
available at the time.
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WNP-2 AMENDMENT NO. 8
February 1980

Q. 211. 032
(5 ~ 4 ~ 7)

Discuss the system design provisions incorporated into thefacility to prevent damage to the RHR pumps in the LPCI mode
during pump runout conditions in the ECCS operating mode and
in the test mode. We note that Figures 5.4-13a, 5.4-13b and
5. 4-14a of the FSAR indicate that a metering orifice is
installed in the discharge lines. Indicate whether this

'metering orifice can perform the same function as a
restricting orifice. If not, it is our position that the
discharge lines of the RHR pumps should incorporate a
restricting orifice.
Res onse:

The metering orifice in the discharge line does not serve as a
restricting orifice.
The piping for each mode of RHR operation is investigated to
ensure that the resistance is low'nough to allow the rated
flows given in Figure 5.4-14b yet high enough to prevent pump
runout. Restricting orifices are necessary in the system test
lines (for suppression pool cooling and test modes).
Engineering changes are currently being processed which will
add these restricting orifices. Restricting ori:fices in the
LPCI lines are currently being investigated. The balance of
the RHR modes do not require restricting orifices in their
1 ines.
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February 1980

"Q. 211. 037
(5. 4. 7)

In Note 12 of Figure'. 14-13a of the FSAR, you state that:
"Between valves MOF008'.and MOF009 consideration should be
given to thermal expansion of the contained water;" Provide
a commitment to incorporate a method for pressure relief
between these two RHR isol'ation valves. Alternatively,
show by analysis that piping integrity would be maintained
in the event that a LOCA or stream line break occurred and
the water trapped between these two valves, thermally
expanded.

Res nse:

A pressure relief valve will be installed between MOF008
and MOF009. It will meet the following,design requirements:

ASME III, Class 1

Seismic Category 1

Quality Class 1

Relief Capacity

Design Pressure

Design Temperature

Set Pressure

Size

10 gpm

1250 psig

575o F

150 psig

3/4" x 1" flanged

The discharge of the relief valve will be back to the
equipment drains.
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WNP-2 AMENDMENT NO. 8
February 1980

Q. 211.088
5.4.7

(14.2.12)

Page 1 of 3

Provide the test acceptance criteria discussed in Section
14.2.12.1.7 of the FSAR regarding preoperational testing of
the RHR system.

~Res onse:

Tentative acceptance criteria for the RHR preoperational test
is attached.
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September 1980

Page 1 of 2

Q. 211. 087
(15.1)

It is not evident to .us that the drop of 100 Fahrenheit
which you assume in the feedwater temperature results in a
conservative evaluation of the cold feedwater transient when
the recirculation flow is manually controlled. For example, a
feedwater temperature drop of about 150'ahrenheit occurred
at an operating BWR in this country as a result of a singlefailure of an electrical component. The electrical equipment
malfunction which was a breaktrip of a motor control center,
caused a complete loss of all feedwater heating due to a total
loss of extraction steam. Accordingly, submit: (1) a suf-
ficiently detailed failure modes and effects analysis to
demonstrate the conservatism of the 100'ahrenheit feedwater
temperature drop you assume considering the potential effects
of any single electrical malfunction; or (2) calculations
using a limiting feedwater temperature drop which clearly
bounds current operating experience.

Further, reductions in feedwater temperature less than
100'ahrenheitcan occur which would represent more realistic(i.e., slower) changes in feedwater temperature with time. In

particular, slow transients with the surface heat flux in
equilibrium with the reactor power when the reactor scrams dueto a feedwater temperature drop smaller than 100'ahrenheit,
could result in a larger change in the critical power ratio
(CPR). Accordingly, evaluate the cold feedwater transient forall sequences of events that can cause a slow transient and
demonstrate the conservatism of the values of the feedwater
temperature drops, ihcluding the rate of change with respectto time, which you assume in your present transient analysis.
Res onse:

The GE feedwater heater system design specification to the A/E
requires that the maximum temperature decrease which can be
caused by bypassing feedwater heater(s) by any equipment
single failure or operator error should be less than or equalto 100'F. This is the basis of the assumed drop of 100'F in
feedwater temperature in the analysis. To verify proper
design by the A/E, a review of the feedwater system will be
performed during the start-up test program to determine the
most limiting single failure or operator error in terms of
impact on feedwater temperature drop. A test will then be
performed which simulates such a failure or error to confirm
plant response, MCPR transient behavior and feedwater tem-
perature drop.
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September 1980

Page 2 of 2

From the analysis with the assumed drop of 100 F in feedwater
temperature, it shows that reactor scram due to high thermal
power occurs during the transient. It is evident that tran-
sients resulting from feedwater temperature decreases greater
than 100'F would also result in reactor scram due to high
thermal power. Therefore, the transients are not more severe
than the one shown in the FSAR. The conclusion that a greater
than 100 F feedwater temperature reduction does not result in
more severe transients is substantiated by an analysis per-
formed on the LaSalle docket in the response to LaSalle
Question 212.142. Due to similarity of design, the analysis
is applicable to WNP-2. The analysis assumed a feedwater tem-
perature drop of 150'F which bounds observed operating
experience.

It should be pointd out that a steady state condition (i.e.,
the surface heat flux in equilibrium with the neutron flux at
the occurrence of scram) is assumed in determining MCPR during
the transient. Therefore, reduction in feedwater temperature
less than 100 F will not result in a larger ACPR than that
reported in the FSAR.

211. 087-2



WNP-2 AMENDMENT NO. 20
November 1981

Q. 211. 113
(5.2.2)

It would appear that improper setpoints would be a credible
common mode failure which could result in degradation of the
pressure relief systems. Show that adequate safety margin has
been included in the overpressurization analysis to protect
against a common mode failure of the safety/relief valves to
open at the prescribed values.

~Res ense:

The overpressure protection analysis has been performed with
numerous conservative input values (low scram reactivity, high
void reactivity, no relief valve actuation, high spring set-
point, etc.) and still shows a significant margin to the vessel
code limit of 1375 psig. This margin is about 80 psi with a
high flux scram (assuming failure of the direct position scram)
and thus would allow for a significant deviation in the spring
setpoint.
In addition, there is significant conserva'tism in the spring
setpoint assumed in the analysis.

As stated in the response to Question 211.053, the
overpressure analysis divides the valves into five groups such
that each accounts for 20% of the total required capacity. The
setpoints derived from the analysis are purposely higher than
the actual values to account for initial setpoint errors and
instrument setpoint drift. The initial pressure value indi-
cated by the analysis is 1177. The actual setpoints will pro-
vide for six valve actuations by the time that pressure level
is a'ttained. That is 33% of capacity versus the 20% developed
in the analysis.
Adherence to ASME Section XI will require setpoint verification
on a continuing basis and provide additional setpoint
credibility.
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WNP-2'MENDMENT NO. 20
November 1981

Q. 211. 115
(5.2.2)

Subsection 5.2.2.4. 1 of the FSAR states that setpoints for the
power actuated mode for each safety/relief valve are specified
in Table 5.2-2. Table 5.2-2 provides a listing of the set-
points and valve capacities of the valves in the five safety
mode groups (spring-operated mode), but no data are presented
for the relief mode of operation. Provide the relief setpoint
for each safety/relief valve in Table 5.2-2 and in Figure
5. 2-6.

~Res onse:

Table 5.2-2 has been updated to include the relief (power
actuated) setpoints. This table has also been updated to show
the increased lowest spring setpoint and corresponding capac-
ity. The PAID Data, Figure 5.2-6, has been updated to reflect
this increased lowest spring setpoint and the correct valve
arrangement. Relief setpoints will not be added to the updated
Figure 5.2-6. With the relief setpoints on Table 5.2-2, one
can relate the relief setpoints to the corresponding valve
identification and spring setpoints found in Figure 5.2-6.
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WNP-2 AMENDMENT NO. 20
November 1981

Q. 211. 124
(5.2.5)
It is unclear in subsection 5.2.5.2f of the FSAR whether com-
parative "grab" samples of the continuously monitored contain-
ment atmosphere can and will be taken on a periodic basis.
Resolve this ambiguity. If "grab" samples are not to be
taken, justify the omission of these comparative data.

~Res ense:

The drywell air sampling system has provisions for taking
"grab" samples. "Grab" samples will be taken periodically, as
necessary, to check monitor calibration and to determine air-
borne concentrations inside the drywell prior to personnel
entry.
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WNP-2 AMENDMENT NO. 20
November 1981

Q. 211. 137
(4.6.2.3.1. 2)

Identify the lay'out studies done to assure that no inter-
ference exists which will restrict the passage of control rods
and the preoperational test(s) that are used to show accept-
able performance.

~Res ense:

The clearance study that was generically applied to all BWRs 4
and 5 "C" lattice plants with 0. 100" channels was used in
October 1975 (reference GE Drawing 7678667, Rev. 0).

During initial preoperational testing, an observer who is in
direct communication with the control room will observe the
operation of each individual control rod and verify that there
is no binding or restriction to rod motion and will listen for
any scraping or binding noises which may signify rod misalign-
ment. In addition, the function of each CRD drive line will
be measured as indicated by the differential pressure devel-
oped across the CRD piston during notch withdrawal. These
differential pressure traces will be compared to reference
traces to assure proper operation and the absence of abnormal
friction.
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WNP-2 AMENDMENT NO. 20
November 1981

Q, 211. 149

Provide a realistic range and permitted operating band for the
exposure dependent parameters in Tables 4.4-1 and 15.0-2. In
Table 15.0-2, provide assurance that values of parameters
selected yield the most conservative results.

~Res onse:

None of the thermal and hydraulic design characteristics shown
in Table 4.4-1 are exposure dependent. Instead, they reflect
the rated power and flow limits which characterize the core
design.

Iq Table 15.0-2, the only exposure dependent parameters are
the doppler coefficient, the void coefficient, and the scram
reactivity. If the parameter is assumed not to vary during
exposure, a conservative value is assumed to bound the
realistic range. While doppler and void reactivity effects
impact transient performance, the scram reactivity dominates
the transient response. To provide assurance that the tran-
sient evaluations yield the most conservative results, the
evaluations are performed at core exposure conditions expected
to occur with the worst scram reactivity characteristi'c. The
minimum scram reactivity for projected operation in BWRs
occurs at the end of cycle exposure point, when the control
rods are completely withdrawn from the core at rated power/
flow conditions.

The scram reactivity characteristic varies slightly with expo-
sure, but is most strongly affected by the core power distri-
but'ion and the associated control rod configuration prior to a
scram. The scram reactivity used in the analysis shown in
Figure 15.0-2 presents a conservative lower bound on the mini-
mum scram reactivity for WNP-2, and also defines the minimum
scram characteristic for permitted operation. In addition,
the Plant Technical Specifications define surveillance
requirements on control rod scram times to insure that the
minimum required scram reactivity is provided throughout the
plant lifetime.
The doppler coefficient varies slowly with exposure and is
expected to be valued from -0.1433 to -0.2358 cents/ F during
rated power operation in cycle 1. There is no defined opera-
tion band for this parameter. The void coefficient varies
slightly with exposure and is expected to fall in the range of
-6.32 to -9.50 cents/8 (rated voids) in cycle 1. Except for
requiring that the void coefficient is negative, there is no
defined operation band for this parameter.
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NNP-2 AHENDNENT NO. 20
November 1981

Q. 211. 151

The analysis of transients and accidents in Chapter 15.0 does
not state which of the RPS time response delays in Table 7.2-5
i,s used in the REDY computer model (NEDO-10802). For each
transient and accident in Chapter 15.0, specify which delay
time in Table 7.2-5 is used in the analysis and why the spe-
cified delay time is conservative.

~Res ense:
N

In all Chapter 15 events, the "maximum overall response time"
of Table 7.2-5 is utilized for each scram encountered and
reported in each event scenario. By utilizing the maximum
overall response time for RPS sensors and,logic, the overall
scram time is maximized, thus conservatively minimizing the
reactivity insertion effects on the event.
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AMENDMENT NO. 20
November 1981

Q. 211. 163
(15.0)

For the majority of events analyzed in Chapter 15, the recir-
culation flow control mode (automatic or manual) assumed in
the analysis is not specified. Our concern is that the mode
selected may not result in the most severe margins on MCPR and
peak vessel pressure.

a. Specify the recirculation flow control mode
assumed for each event analyzed in Chapter 15.

s

b. Specify the change in MCPR and peak vessel
pressure that results in these parameters for
each event if the opposite recirculation flow
control mode had been assumed in the analysis.

~Res onse:

a. All of the major transient events are simulated
with the manual recirculation flow control mode.
The analysis evaluated with this mode of opera-
tion is more severe in transient results because
o f the following:

By using the manual flow control option in a
hypothesized transient, the recirculation
controller would lose its communication with the
master controller. For example, the master flow
controller would be unable to adjust the core
flow demand downward in response to an up-power
transient and thereby change recirculation flow
to mitigate the power transient. In effect,
recirculation flow would remain constant until an
interlock such as RPT initiates a flow runback on
pump trip. As a consequence, the resultant
increase in core flow response time tends to wor-
sen the simulated transient, making it a conser-
vative estimate of plant response.

b. A representative comparison of the effect of
automatic vs. manual recirculation flow control
can be seen in Chapter 15 of the FSAR, Figures
1 5. 1-1 and 15. 1-2. At present the Supply System
does not intend to operate with the recirculation
system in automatic flow control (AFC) following
completion of the Startup Test Program.
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WNP-2 AMENDMENT NO. 20
November 1981

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.'he 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:

If the depressurization rate is not sufficient to cause level
swell to reach L8, then turbine inlet pressure will drop below
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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WNP-2 AMENDMENT NO. 20
November 1981

Q. 211. 179
(15.2.4.3.2)

The "closure of all MSIVs" transient (closure time 3 sec.)
results in a position switch scram at 0.3 second and
indirectly causes a scram trip of the main turbine and genera-
tor due to the decrease in pressure sensed by the main tur-
bine. From Figure 15.2-5, it cannot be determined whether
or not a turbine stop valve and turbine control valve scram
occurs during the time interval that the MSIVs are closing
from the full open position to the 90% scram position.
Indicate in Table 15.2-5 the time at which the above indirect
scram trips occur and the times at which the TSVs and TCVs
become fully closed.

~Res ense:

Following an MSIV full isolation, one of several automatic
turbine protection devices may actuate if the operator does
not take direct action to trip the turbines. Either the
reverse power device, which senses directional power flow
from/to the main generator, or the "anti-motoring" device,
which senses "no load conditions" via turbine first stage
pressure, would, most probably, trip the turbine when the
steam supply diminishes. Experience indicates that upon steam
interruption and stored energy present in the moisture
separator/reheaters can supply the low pressure turbines with
sufficient steam to maintain positive load on the generator
for several seconds (10-20 seconds is not uncommon). This
phenomenon results in a natural time delay in the actuation of
the reverse power device. The anti-motoring device energizes
a relay with a set of time delay closure contacts that provide
input to the turbine trip logic when turbine first stage
pressure decreases to 0. Coupling this feature with the fact
that the MSIVs must travel well beyond 108 closed to affect
steam throttle pressure and cause actuation of the "no load"
device there is a time delay on the "anti-motoring" protective
turbine trip. The result is that no turbine trip would occur
in the 0.3 second time interval from start of MSIV full isola-
tion to the generation of a reactor scram signal at an MSIV
position of >10% closed. Since the MSIVs would be fully shut
before a turbine trip would occur, the stop valve closure
would have no impact on either the reactor peak pressure or
the CPR transient. Specification of the times of which the
TSVs and TCVs become fully closed in Table 15.2-5 is,
therefore, unnecessary.
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WNP-2 AMENDMENT NO. 20
November 1981

Q. 211. 181
(15.2.6.3.4)

For the "loss of AC power" transients, it is indicated that
the trip of the feedwater turbines may occur earlier than
simulated if the inertia of the condensate and booster pumps
is not sufficient to maintain feedwater pump suction pressure
above the low suction pressure trip setpoint. The simulation
of this transient assumes sufficient inertia and, thus, the
feedwater pumps are not tripped until the time that level
reaches the high water level trip setpoint (L8). What quan-
titative effect on MCPR and peak vessel pressure would an
earlier trip (insufficient inertia) of the feedwater turbines
have?

~Res ense:

Amendment 11 of September 1980 modified 15.2.6 in response to
NRC Questions 211.096 and 211.097.

In the revised analysis, the feedwater pumps are not tripped
on high water level, but on low pressure at the turbine due to
MSIV closure. An earlier, trip of the feedwater pump would
produce lower peak pressure and less delta CPR due to void
reactivity effects on the core (i.e., less subcooling means
lower power) .
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AMENDMENT NO. 20
November 1981

Q. 211. 186
(15.4.4.2.3)
You state that, for the incident involving an abnormal startup
of an idle recirculation pump, "Attempts to start the pump at
higher power levels will result in a reactor scram on flux."
Since such a transient may be more severe than the one
presented, supply the analysis beginning at a higher power
level.
~Res ense:

The start of an idle recirculation pump from higher power
levels is not more severe than the one presently analyzed
because the flow-based APRM thermal power trip would terminate
the transient before peak surface heat flux could reach more
severe levels. The analysis presented in 15.4.4 is a bounding
case for pump starts because it utilizes Technical
Specification Limiting Conditions for Operation (LCOs), a
single operator error (SOE), and an abnormally high initial
power level. The LCO assumed is the active recirculation loop
operating at 50% of rated drive flow. The SOE assumed is the
pump start with the cold leg water temperature in the idle
loop at 100 F (nearly 400 degrees below its LCO temperature
for pump start, i.e., nominal active loop temperature at
operating pressure, 545'F, minus maximum allowed loopdifferential, 50'Fg equals required temperature, 495 F verses
100'F). The initial power level was established as high as
possible without experiencing an APRM trip (the transient
comes within 30% of the thermal power trip). In actual
practice, the power level established for a pump start is
determined from power generation considertions in order to
provide prudent margin'rom reactor scram. Higher initial
power levels would cause a trip and thus produce less severe
transients. Additional analysis is therefore unnecessary.
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WNP-2 AMENDMENT NO. 20
November 1981

Page 1 of 2

Q. 211.207
(6.3)
(5.2.2)
Subsection 5.2.2. 10 of the FSAR states that the manual and
automatic actuation of the relief mode for each safety/relief
valve is to be verified in preoperational testing. Subsection
6;3.4.2.2 of the FSAR states that each individual ADS valve is
manually actuated prior to or following a refueling outage.
The spring setpoint (safety mode) of each valve is to be
checked during bench tests during refueling outages'. On what
schedule will safety/relief valves, other than the ADS valves,
be manually operated in the relief mode to verify that the
valve is operational? How many of the safety/relief valves
will be removed during each refueling outage to receive pre-
ventive maintenance and be tested?

~Res ense:

During the startup test program, all of the main steam
safety/relief valves (SRVs) are tested for proper operation.
These tests include a documentation review to assure that the
valves were properly installed, properly handled during
transportation, storage,-and installation, and were properly
maintained as to cleanliness prior to performance of any
tests. In addition, the air accumulator capacity, SRV
nameplate set pressure and capacity are compared with the
system design documentation for compliance. Actual mechanical
tests include an operability check of the SRV discharge line
vacuum breakers, actuation of the individual SRVs by each
remote manual switch (main control room and/or remote shutdown
panel) to demonstrate full lift, smooth stroke, and opening
time characteristics, actuation of each SRV in the relief mode
by stimulating its pressure switch, and a demonstration that
each SRV accumulator (automatic depressurization system, ADS<
and/or normal) has sufficient capacity to operate the SRV air
actuator as required by the system design documentation.
Finally, the ADS logic is fully tested for proper performance.
Note that only the air actuator is exercised during many of
the startup tests. This minimizes valve wear and unnecessary
maintenance.

During the power ascension phase of the startup test programr
each SRV is manually actuated at approximately 250 psig reac-
tor pressure to demonstrate valve operability. At approxi-
mately 25% power each SRV is actuated a second time to measure
discharge capacity and to demonstrate that no blockage in the
SRV discharge line exists.
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At commercial turnover the scope of SRV testi,pg is governed by
ASME Boiler and Pressure VesSel Code Section XI, Article IWV
and Plant Technical Specifications, 'his article specifies
the rules and requirements for inservice testing to verify
operational readinegs of the SRVs. Thiq 'code section will be
applied to both ADS and non-, ADS Valves alike. Supplemental
tests of the ADS valves each operating cycle are required by
the Technical Specifications. Applying $ection XI, the SRV
test schedule (in part) would be as follows;
Time

Pe'riod

Cycle 1

2
3
4
5
6
7
8
9

Number .of
Valves Tested

6
4
4
4
4
4
4
4

2'otalTested

6
10
14

.18
4
8

12
16
18

Elapsed
Time

1.5 years
2.5
3.5
4.5
1.0
2.0
3.0
4.0
5.0

Note that Article IWV-3200 would be applied to those valves
tested under IWV-3500 upon return to power operation.
This combinatiqn of startup test program, technical specifica-
tion surveillance and inservice inspection testing satisifies
industry standards for SgV operability, demonstrations. As
outlined in the response to NRC Ques(ion 211.051, the Supply
System is participating in the BWR Owners'roup for TMI
Concerns on SRV reliability and intends tq consider the
group's recommendati,ons/improvements for application to our
SRV program.
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Provide tabulations by nuclide, of the expected airborne
concentrations of radioactivity in areas normally occupied
by operating personnel including tabulations of the radio-
activity which result from the following sources:

a. Removal of the reactor pressure vessel head
and associated internals

b. relief valve venting; and

c. movement of spent fuel.
Describe the models and parameters which are used in cal-
culating these concentrations.

Response:

Please refer to 12.2.

Tabulations, by radionuclide, of the expected airborne con-
centrations of radioactivity in areas normally occupied by
operating personnel can be found in Tables 12.2-14, 12.2-15
and 12.2-16. The related mathematical model(s) are described
in 12.2.2.2 and 12.2.2.3.3. With respect to the sources
identified in the question:

a. Pefer to 12.2.2.3.4 of the FSAR. Radioactivity
contribution to normally occupied areas due to
RPV head and internals removal is analytically
insignificant. Head gases will be vented to
the HVAC via the Reactor Building sump vent
filter/charcoal filter train prior to RPV head
removal. Similarly, reactor coolant can be
processed through the Reactor Water Cleanup
System until the radioactivity level in the col-
lant is at the desired level. In addition,
Reference (1) presents actual data from operating
BWR's for normal operations including refueling.
The data is felt to be conservative due to the
design differences between WNP-2 and the older
plants used in this report, particularly in terms
of ALARA.

"Sources of Radionuclide at Boiling Water Reactors",
EPRI, NP-495, February, 1978.



WNP-2 AMENDMENT NO. 1
July 1978

Page 2 of 2

b. See 12.2.2.3.3 of the FSAR. The discharge of all
relief valves on systems containing radioactive
fluid is controlled, via piping systems, to
either the equipment or floor drain systems,
another part of the system itself or the sup-
pression pool.

With reference to the equipment or floor drain
systems, the receiving point for relief valve
discharges is in a radiation zone equivalent or
higher than the equipment being relieved.
For discharge back to the system, the same is
true. All relief valves, which relieve pressure
in the turbine main steam, exhaust directly .

to the condenser.

c. Please see 12.2.2.3.6 of the FSAR.

"Sources of Radionuclide at Boiling Water Reactors",(1) „

EPRI, NP-495, February, 1978.
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Q. 360.3
Page 1 of 1

Expand the discussion'in 2.5.2.2.2, including sy porting data,
to provide more complete tectonic bases for the proposed
boundaries of the tectonic provinces identified in Figure
2.5-59 and 'he 'referenced se'ction of th SAR. In par-
ticular, inde. ate why you believe there i sufficient
justification o establish a tectonic b ndary between the
northern Casca s and the Columbia Bas'rovince.
RESPONSE:

The text of 2.5.2. .2 beginning page 2.5-118, has been
revised to incorpo ate the res nse to this question.
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AMENDMENT NO 5
August 1979

Q. 360.4
Sheet 1 of 2

In the Weston Geophysical Research, Inc., report, "Qualitative
Aeromagnetic Evaluation of Structures in the Columbia Plateau
and adjacent Cascade Mountain Area," March 28, 1978, Figure 13
shows several north to northwest trending aeromagnetic linears
in the vicinity of Badger Mountain and Jump Off Joe Anticline.
However, the Weston report does not. discuss the origin or
interpretations of these particular linears. The north trend-
ing linear crossing the Columbia River, at the junction with
the Snake River has an apparent offset of the magnetic low
defining the Rattlesnake Hills anomaly. Since these aero-
magnetic linears trend toward the,WNP-2 site, provide: (1)
an interpretation of these features, including but not limited
to the potential for their continuation to the north to near
site area; and (2) a discussion of the fault parameters, if
such an interpretation is proposed.

Res onse:

The concerns raised in this question relate- to recent infor-
mation which post-dates the information now before the staff.
The reference'letter proposes a meeting to update the staff
with respect to this information. As stated in the letter,
a generic report is scheduled for early fall 1979 which -will
place this information in perspective and respond to the
concerns of this question.
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Reference:

Letter, D. L. Renberger (WPPSS) to 0. D. Parr (NRC), "Update
of Geological Studies", dated'April 27, 1979.
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Q. 421. 007

Describe the qualifications for the positions of QA Director
and Project QA Manager.

~Res ohse:

For the QA Director, qualifications include a BS degree in
engineering, or a related field, and ten years broad
experience in design, procurement, construction and operations
in the nuclear industry. Directly related experience may be
substituted for academic requirements where the candidate's
record of performance clearly demonstrates that the candidate
is able to staff the position without question. Requirements
include knowledge of generally accepted policies and proce-
dures as they- relate to"Quality Asurance Programs; knowledge
of the NRC Quality Assurance criteria; knowledge of signifi-
cance of licensing commitments such as those documented on the
FSAR and PSAR; knowledge of relevant regulations and rulings
developed by Federal and State agencies; knowledge and ability
in the areas of planning, organization, measurement, decision
making; must be capable of broad overall performance under
multiple project conditions.
Minimum qualifications for the Project QA Manager include a BS
degree in engineering, or a related field, and ten years
experience in nuclear quality assurance or technically relatedactivities. Directly related experience may be substituted
for academic requirements where the candidate's record of per-
formance clearly demonstrates that the candidate is able tostaff the position without question. Requirements include
knowledge of generally accepted policies and procedures as
they relate to Quality Assurance programs; knowledge of the
NRC Quality Assurance criteria; knowledge of the generic PSAR
and FSAR requirements; knowledge of relevant regulations and
rulings developed by Federal and State agencies. Must have
demonstrated ability to effectively manage a team of multi-
discpline QA personnel and accomplish work within established
plans, budgets and schedules.
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Q. 421.008.

Give a brief summary of WPPSS'orporate QA policies.,

~Res ense:

Supply System Quality Assurance is responsible for establishing
Quality Assurance policy, goals, and objectives through the
development and. administration of the Supply System QA Program.
This program is defined in the Supply System QA„Program Manual
developed by the Manager, Quality Engineering, and reviewed
and approved by the Director, Quality Assurance and endorsed
by the Managing Director.

Supply System QA personnel have the authority and responsibility
to perform any actions necessary, including Stop Work Authority,
to accomplish their mandate as delineated in the Quality
Assurance Manual. This responsibility and authority is stated
in a Management Statement signed by the Supply System Managing
Director. The Management Statement appears in each Quality
Assurance Manual. In matters of conflict regarding Quality
Assurance policies or the Quality Assurance organization's
authority to enforce them at the working level, the Director
of Quality Assurance has direct access to all levels of upper
management including the Managing Director for satisfactory
resolution.
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Q ~ 421.041

Sectiqn 17.1.3 — General Electric's current activities related
to WNP-2 should be i': accordance with NED0-11209-04A, Revision 2,
dated February 1,'98(). In addition, Genera/ Electric should
updat| their commitment to the following Regulatory Guides 'or
describe acceptable alternatives: 1.28~Rey. 2; 1.58-Rev. 1;
1.144 Rev. 1; agd 1,146.

~Res ense:

The General Electric Nuclear Energy Bgsiness Group (NEBG)
provides a BWR Quality Assurance (QA) program as documented in
NEDO-11209-04A, Revisiqn 2, October 1980. This QA program is
structured to comply with the NEBG commitments to the quality-
related regu1at;oqy guides and has beent approved by NRC in aletter dyt:yd September 29, 198().

In this letter, NRC states tpat ph9uld regulatory criteria or
regulations chpngq such that their conclujiops about t;he NEBG
QA program become invalidated, they will notify GE. For this
reason, the QA program pro@ides fax'erxqdic modification
and/or updating af NEBG commitments to corpp3,y with guaality-
relat;ed regulatory guides relating to the NEBG scope of supply.
The NgBG comrqitments to comply with regulatory positions, or
NRC approved alternate positiqns tO quality-related regulatory
guides are then incorporate/ ipto the BWR QA program documenta-
tion.
As approved by NRC, the NEBG cqmmj.tment tq regulatory Guide
1.28 is to Revsion 0 (June 1972). Regulatory Guide 1.144 has
not been committed to by NEBG. The next revision of
NED0-11209-04A, will include the NEBG commitments to
Regulatory Guides 1.58, Revision 1, and Regulatory Guide
1.146; these commitments have been verbally approved by NRC.
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Q. 421.042

Section 17.1.4.3 — Bechtel should update their commitment
to the following Regulatory Guidep or describe acceptable
alternatives: 1.28-Rev. 2; 1.39-Rev. 2; 1e123-Rqv. 1; and
1.144-Rev. 1.

~Res onse:

Bechtel's Regulatory Guide positions meet project and
Supply System commitments in Appendi'x C.3. Bechtel will
address Regulatory Guide 1.144, Revision 1 in conjunction
with the Supply System.

See response to 'Question 421.014.
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2. Additional venting capability is required for
those portions of each hot leg that cannot be
vented through the reactor vessel head vent
or pressurizer. It is impractical to vent
each of the many thousands of tubes in a U-
tube steam generator; however, the staff
believes that a procedure can be developed
that assures sufficient liquid or steam can
enter the U-tube region so that decay heat
can be effectively removed from the RCS.
Such operating procedures should incorporate

'hisconsideration.

3. Venting of the pressurizer is required to
assure its availability for system pressure
and volume control. These are important
considerations, especially during natural
circulation.

WNP-2 Position

Since the purpose of the Reactor Coolant System (RCS) vents is
to vent noncondensible gases from the RCS which may inhibit
core cooling during natural circulation, this requirement is
not applicable to WNP-2. The design of the WNP-2 Reactor
Pressure Vessel (RPV) (as described in Chapter 4), precludes
noncondensible gases from inhibiting natural circulation
cooling of the core. The gases which may be generated from
the core would collect in the reactor dome above the water
which covers the core. Natural circulation through the core
would continue unaffected by the noncondensible gases in the
reactor vessel dome. Hence, venting of the reactor coolant
system is not necessary to ensure continued natural cir-
culation.
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II'.2 DESIGN REVIEW OF PLANT SHIELDING AND ENVIRONMENTAL
QUALIFICATION OF EQUIPMENT FOR SPACES/SYSTEMS WHICH
MAY BE USED IN POST-ACCIDENT OPERATIONS

Position

With assumption of a post-accident release of radioactivity
equivalent to that described in Regulatory Guides 1.3 and 1.4
(i.e., the equivalent of 508 of the core radioiodine, 100% of
the core noble gas inventory, and 1% of the core solids are
contained in the primary coolant), each licensee shall perform
a radiation and shielding-design review of the spaces around
systems that may, as a result of an accident, contain highly
radioactive materials. The design review should identify the
location of vital areas and equipment, such as the control
room, radwaste control stations, emergency power supplies,
motor control centers, and instrument areas, in which person-
nel occupancy may be unduly limited or safety equipment may be
unduly degraded by the radiation fields during post-accident
operations of these systems.

Each licensee shall provide for adequate access to vital areas
and protection of safety equipment by design changes,
increased permanent or temporary shielding, or post-accident .

procedural controls. The design review shall determine which
types of corrective actions are needed for vital areas
throughout the facility.
Clarification
The purpose of this item is to ensure that licensees examine
their plants to determine what actions can be taken over the
short term to reduce radiation levels and increase the capabi-
lity of operators to control and mitigate the consequences of
an accident. These actions should be taken pending conclu-
sions resulting in the long term degraded core rulemaking,
which may result in a need to consider additional sources.

Any area which will or may require occupancy to permit an
operator to aid in the mitigation of or recovery from an acci-
dent is designated as a vital area. For the purposes of this
evaluation, vital areas and equipment are not necessarily the
same vital areas or equipment defined in 10 CFR 73.2 for
security purposes. The security center is listed as an area
to be considered as potentially vital, since access to this
area may be necessary to take action to give access to other
areas in the plant.
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II.K.1.22 Proper Functioning of Heat Removal Systems

Position

Describe the actions,. both automatic and manual, necessary for
proper functioning of the auxiliary heat removal systems
(e.g., RCIC) that are used when the main feedwater system is
not operable. For any manual action necessary, describe in
summary form the procedure by which this action is taken in a
timely sense. (IE Bulletin 79-08).

Clarification
None

WNP-Position

WNP-2 letter G02-80-107 of May 23, 1980, responding to IE
Bulletin 79-08, provided the following:
The auxiliary heat removal systems provided to remove decay
heat from the reactor core and containment following loss of
the feedwater systems are:

High Pressure Core Spray System (HPCS)
Reactor Core Isolation Cooling (RCIC) System
Low Pressure Core Spray System (LPCS)
RHR System — LPCI Mode
RHR System — Suppression Pool Spray Mode
RHR System — Suppression Pool Cooling Mode
Residual Heat Removal (RHR/Low Pressure Coolant

Injection (LPCI) System

The description that follows details the operation of the
systems needed to achieve initial core cooling followed by
containment cooling and then followed by extended core cooling
for long-term plant shutdown, assuming the reactor is
scrammed and isolated from the main condenser.

Initial Core Cooling:

Following a loss of feedwatr and reactor scram, a low reactor
water level signal (level 2) will automatically initiate main
steam line isolation valve closure. At the same time this
signal will put the HPCS and RCIC Systems into the reactor
coolant makeup injection mode. These systems will continue
to inject water into the vessel until a high water level
signal (level 8) automatically trips RCIC and closes the HPCS
injection valve. The HPCS pump remains running on minimum
flow bypass.
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Following a high reactor water level 8 trip, th'e HPCS injec-
tion valve will automaticaly reopen when reactor water level
decreases to low water level 2. The RCIC System must be
manually reset by the operator in the control room before it
will automatically re-initiate after a high water level 8
trip.
The HPCS and RCIC Systems have redundant supplies of water.
Normally they take suction from the condensate storage tank
(CST). The HPCS and RCIC System suctions will automatically
transfer from the CST to the suppression pool if the CST ater
is depleted or the suppression pool water level increases to a
high level.
The operator can manually initiate the HPCS and RCIC Systems
from the control room before the level 2 automatic initiation
level is reached. The operator has the option of manual
control after automatic initiation. The operator can verify,
that these systems are delivering water to the reactor vessel
by:

a. Verifying reactor water level increases when
systems initiate.

b. Verifying systems flow using flow indicators in
the control room.

c. Verifying system flow is to the reactor by
checking control room position indication of
motor-operated valves. This assures no diversion
of system flow to other than the reactor.

Therefore, the HPCS and RCIC can maintain reactor water level
at full reactor pressure and until pressure decreases to where
low pressure systems such as the Low Pressure Core Spray

,,(LPCS) or Low Pressure Coolant Injection (LPCI) can maintain
water level.
Containment Cooling:

After reactor scram and isolation and establishment of satis-
factory core cooling, the operator would start containment
cooling. This mode of operation removes heat resulting from
safety/relief valve (SRV) discharge to the suppression pool.
This would be accomplished by placing the Residual Heat
Removal (RHR) System in the containment/suppression pool
cooling mode, or the suppression pool spray mode, i.e., RHR
suction from and discharge to the suppression pool.
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The Operator could verify proper operation of the RHR system
containment cooling function from the control room by:

a. Verifying RHR and Service Water (SW) system flow
usinng system control room flow indicators.

b. Verifying correct RHR and SW system flow paths
using control room position indication of motor-
operated valves.

c. On branch lines that could divert flow from the
required flow paths, closing the motor-operated
valves and noting the effect on RHR and SW flowrate.

Extended Core Cooling:

When the reactor has been depressurized, the RHR system can be
placed in the long-term shutdown cooling mode. The operator
manually terminates the containment coling mode of one of the
RHR loops and places the loop in the shutdown cooling mode asfollows:

a. Trip the RHR pump to be used for shutdown
cooling,

b. Close associated motor-operated valve in the
suppression pool suction and LPCI discharge line
to the vessel,

c. Open shutdown cooling suction valves from and
discharge valves to the reactor vessel, and

d. Restart the RHR Pump.

In this operating mode, the RHR system can cool the reactor to
cold shutdown. Proper operation and flow paths in this mode
can be verified by methods similar to those described for the
containment cooling mode.

In conclusion, the WNP-2 plant design is fully adequate to
meet the intent of the requirements of auxiliary heat removal
when the main feedwater system is inoperable.
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II.K.1.23 Reactor Vessel Level Instrumentation

Position

Describe all uses and types of vessel level indication for
both. automatic and manual initiation of safety systems.
Describe other redundant instrumentation which the operator
might have to give the same information regarding plant sta-
tus. Instruct operators to utilize other available infor-
mation to initiate safety systems (IE Bulletin 79-08).

Clarification
None

WNP-2 Position,

NEDO-24708 describes the multiple water level instrumentation
provided in the BWR control room for the operator. An outline
of the specific indication for WNP-2 is provided in the
following paragraphs, which fully meets the intent of the plant
requirements and the NRC requirements.

Reactor vessel water level in the WNP-2 BWR is continuously
monitored by eleven (11) indicators or recorders for normal,
transient and accident conditions. In general, those monitors
used to provide manual safety equipment initiation are

'rranged in a redundant array with two instruments, one in
each of two independent electrical divisions. Thus, adequate
information is provided to the operator for manual initiation
of safety actions and for assurance of the vessel water level
at all times.

Those sensors used to provide automatic safety equipment ini-
tiation are arranged in a four quadrant vessel tap con-
figuration .with the four sensors divided electrically between
two divisions.
In addition, the operating procedurs will reflect the
requirements for the operators to also rely upon the infor-
mation provided by other plant parameter indications relating
to vessel level.
The range of reactor vessel water level from below the top of
the active fuel area up to the top of the vessel is covered by
a combination of narrow and wide-range instruments. Level is
indicated and/or recorded in the control room.
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II.K.3. 17

Position

Report on Outages of Emergency Core Cooling
Systems Licensee Report and Proposed Technical
Specification Changes

Several components of the emergency'ore cooling (ECC) systems
are permitted by technical specifications to have substantial
outage times (e.g., 72 hours for one diesel-generator; 14 days
for the HPCI system). In addition, there are no cumulative
outage time limitations for ECC systems. Licensees should
submit a report detailing outage dates and lengths of outage
for all ECC systems for the last 5 years of operation. The
report should also include the causes of the outages (i.e.,
controller failure, spurious isolation) (NUREG-0737).

Clarification
The present technical specifications contain limits on
allowable outage times for ECC systems and components.
However, there are no cumulative outage time limitations on
these same systems. It is possible that ECC equipment could
meet present technical specification requirements but have a
high unavailability because of frequent outages within the
allowable technical specifications.
The licensees should submit a report detailing outage dates
and length of outages for all ECC systems for the last 5 years
of operation, including causes of the outages. This report
will provide the staff with the quantification of historical
unreliability due to test and maintenance outages, which will
be used to determine if a need exists for cumulative outage
requirements in the technical specifications.
Based on the above guidance and clarification, a detailed
report should be submitted. The report should contain (1)
outage dates and duration of outages; (2) cause of the outage;
(3) ECC systems or components involved in the outage; and (4)
corrective action taken. Test and maintenance outages should
be included in the above listings which are to cover the last
5 years of operation. The licensee should propose changes to
improve the availability of ECC equipment, if needed.

Applicant for an operating license shall establish a plan to
meet these requirements.

WNP-2 Position

The position statement by NRC required a report to be sub-
mitted by operating plants to identify actual ECCS outage
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experience for the last five years of operation. The report
requirement does not apply to WNP-2 since no operating
experience is available. The Tech Specs for WNP-2 will be
prepared and submitted for NRC review and approval based on
currently acceptable ECCS outage times, by December 30, 1981.
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3. 8-71
3. 8-72
3. 8-74
3. 8-76
3.8-85
3. 8-86
3.8-87
3.8-uu
3.8-88a
3.8-89 and 3.8-89a
3.8-90 and 3.8-90a
3.8-91 and 3.8-91a
3.8-92
3.8-93
3.8-94 and 3.8-95
3.8-96
3.8-99
3.8-100
3.8-103 and 3.8-103a
3.8-1O4

CHAPTER 3 (Cont'd)

AMENDMENT

8
3
3
3
8

17
14
14

8
3
3

21
8
2

13
1

13
12

1

13
13
13

2
12
13

8
8

13
8
8
8
8
5
2
5

21
12

1

9
9



WNP-2 -AMENDMENT NO. ? 1

December 1981

TEXT PAGES

3.8-129a
3.8-130a

3.8-137a

3.8-144a
3.8-146a

ugh 3.9-29
3.9-36a

3. 8-111
3. 8-1 12
3. 8-113

~ 3. 8-114
3. 8-115
3. 8-119a
3. 8-119b
3. 8-126
3. 8-127
3.8-129 and
3.8-130 and
3.8-135
3.8-137 and
3.8-13'/b
3.8-141
3.8-144 and
3.8-146 and
3. 8-14'/
3. 8-161
3. 8-1'/5
3. 8-1 /6
3. 8-1 90
3 ~ 8-1 9'I
3. 8-1 94
3.8-199
3.8-201
3.8-202
3.8-203
3.8-204
3.8-205
3. 9-4
3. 9-1 2
3. 9-1 /
3.9-22
3.9-23
3.9-26 thro
3.9-36 and
3.9-3U
3.9-4u
3.9-4s

CHAPTER 3 (Cont'd)

AMENDMENT

5
4

21
4
4
7
5
9
9
9
9
9

12
1

10
8

12
9

12
14
14

2
21
13

8
9
9
9
9
8
9

14
9
9
9
9

21
9
9
9



WNP-2 AMENDMENT NO. 21
December 1981

TEXT PAGES

CHAPTER 3 (Cont'd)

AMENDMENT

3. 9-51
3. 9-54

through 3.9-53
and 3.9-54a

3.9-55
3.9-5S
3.9-66
3.9-67
3.9-69,
3.9-70
3.9-71
3.9-92
3.9-93
3.9-155
3.9-161
3. 9-1 63
3. 9-1 /4
3. 9-1'/7
3. 9-179
3.9-180
3.9-181
3.9-182
3.9-184
3.9-186
3.9-187
3. 10-2
3. 10-3
3. 11-4
3. 12-21
3. 12-31
3. 12-34
3. 12-36
3. 12-43
3. 12-47

3. 9-69 a and 3. 9-69b

and 3. 9-162
and 3.9-163a

through 3. 12-21b

and 3.12-35

through 3.12-45

9
9

21
8
9
9
9
9
9

16
16

9
4
4
4

16
16
16
16
16
16
16
16

9
13
11

9
1

1

9
1

1

FIGURES

3 ~ 2 1

3 ~ 2 2
3. 2-3
3. 2-4
3.2-6 through 3.2-8

16
11
16
11
11



WNP-2 AMENDMENT NO. 21
December 1981

FIGURES

3 ~ 2 1 1

3. 2-16
3 ~ 2 1 7
3. 2-20
3 ~ 2 2 5
3. 5-9
3. 5-41
3. 5-50
3. 5-51
3. 6-6c

and 3. 5-52
and 3.6-6h

3.6-9a
3.6-11
3.6-12b
3.6-13b
3.6-14a
3.6-1mb
3.6-16b
3. 6-17b
3. 6-18a
3. 6-19a
3. 6-20b
3. 6-21b
3. 6-22b
3.6-23a
3.6-24b
3.6-25b
3.6-26b
3.6-27b
3.6-28b
3.6-29b
3.6-30b
3. 6-31a
3. 6-32b
3. 6-33a
3. 6-34b
3. 6-35
3.6-36a

and 3. 6-12c
and 3.6-13c
through 3.6-14c
and 3.6-15c
through 3.6-16e
through 3.6-17e
through 3.6-18g
through 3.6-19c

and 3.6-23b

and 3.6-29c
through 3.6-30d
through 3.6-31c

through 3.6-33e
and 3.6-34c

through 3.6-36c

and 3.7-283. 7-2'/

3.6-38 and 3.6-39
3.6-40a and 3.6-40b
3.6-116 through 3.6-146

CHAPTER 3 (Cont'd)

AMENDMENT

11
11
11

7
16

3
4
7
4
2
2
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9

9
5
2
2
2
9
8



WNP-2 AMENDMENT NO. 21
December 1981

FIGURES

3. 8-2
3.8-6 through 3.8-8
3. 8-10
3.8-13 through 3.8-15
3.8-18
3.8-33
3.8-42
3. 8-48
3. 8-50 through 3. 8-53
3.8-54 and 3.8-55
3.8-56
3.8-57 and 3.8-58
3.8-59
3.8-60
3.8-61
3.8-62a and 3.8-62b
3.8-63
3. 10c-1

CHAPTER 3 (Cont'd)

AMENDMENT

2
2
2
1

2
2
5
8
1

2
7
3
5
5
5

13
13

2

CHAPTER 4

TEXT PAGES

4-iv
4-iva
4-v
4-va
4-vii
4-ix
4-xii and 4-xiii
4. 1-1
4. 1-4
4. 1-9
4. 2-1
4. 2-2
4.4-1 through 4.4-5
4.4-6
4. 4-7 through 4.4-13
4. 4-14
4. 4-1 5
4.4-16 and 4.4-17

12
1

1

12
21
21

1

12
13

1

3
1

1

12
1

12
1

10



WNP-2 AMENDMENT NO. 21
December 1981

TEXT PAGES

4.4-18
4.4-19
4.4-20
4.4-22
4.4-23
4.4-26
4.4-27
4.4-32
4.4-33
4.4-34
4.5-2
4.6-2
4.6-3
4.6-9
4.6-15
4.6-21
4.6-25
4.6-31

and 4. 4-21

through 4.4-25

throug h 4. 4-31

through 4.4-45

throug h 4. 6-1 2

and 4.6-26

FIGURES

4. 4-1 throug h 4. 4-4
4.4-5
4.4-6
4.6-5a and 4.6-5b
4.6-6a
4.6-6b and 4.6-6c
4.6-6d and 4.6-6e

CHAPTER 4 (Cont'd)

CHAPTER 5

AMENDMENT

1

12
1

7
1

12
1

13
7
1

2
12
13
21
21
12
12
21

1

4
1

16
16
21
16

TEXT PAGES

5-v
5-vi
5-vii and 5-viii
5-x
5-xiii'-xv

and 5-xva
5-xvii
5-xviii
5-xix
5.2=7
5.2-8
5.2-10 and 5.2-10a

7
12

5
12
12
12
12
12
12
11
11
21



WNP-2 AMENDMENT NO. 21
December 1981

CHAPTER 5 (Cont'd)

TEXT PAGES AMENDMENT

5. 2-11
5. 2-12
5. 2-1 3
5. 2-26
5. 2-29
5. 2-30
5. 2-36
5. 2-37
5. 2-39
5. 2-40
5. 2-41
5. 2-42
5. 2-45
5. 2-46
5. 2-47
5.2-48
5.2-49
5.2-52
5. 2-59
5. 2-60
5. 3-3
5. 3-1'/
5.3-23
5.4-2
5. 4-3
5. 4-5
5.4-12
5.4-14
5.4-22
5.4-23
5.4-24
5.4-25
5. 4-27
5.4-2u
5.4-36
5. 4-3'/
5. 4-38
5.4-39
5. 4-40
5. 4-41

and 5.2-29a
through 5.2-35

and 5.2-39a

and 5.2-52a

through 5.2-76
hrough 5.3-13
and 5.3-18
through 5.3-25

and 5.4-22a

8
4

14
14

7
7
8

13
21

8
21
13
13
21

7
10
20

5
14

7
5

13
5

13
8
4

12
13

8
20

8
20
21

8
21
20

8
17
13
11



NNP-2 AMENDMENT NO. 21
December 1981

TEXT PAGES

CHAPTER 5 (Cont'd)

AMENDMENT

5.4-43
5.4-47
5.4-48 and 5.4-48a
5.4-49 and 5.4-49a
5.4-50 and 5.4-50a
5.4-54
5.4-57 through 5.4-59
5.4-59
5.4-60

FIGURES '

13
13
13
12
12

4
14
20

5.1 —1

5. 1-2
5. 1-3a throug h 5. 1-3c
5.2-4
5.2-5
5.2-6
5.3-4
5.3-5
5. 4-2a throug h 5. 4-2c
5.4-3a
5.4-4a and 5.4-4b
5.4-5
5.4-9a and 5.4-9b
5.4-10
5.4-13a and 5.4-13b
5.4-14a through 5.4-14c
5.4-15a, b, c
5.4-16
5.4-17a and 5.4-17b
5.4-17c
5.4-18
5.4-19a and 5.4-19b

TEXT PAGES

6-iii
6-v and 6-va
6-vi
6-via
6-vii and 6-viia

CHAPTER 6

3
3

16
21
21
20

5
5

16
4
8
4

16
16
16
16

5
16
16
13
16

8

3
21

5
10
17



WNP-2 AMENDMENT NO ~ 21
December 1981

TEXT PAGES

Xll

6-xviia

. 1-5a
6. 1-11

6. 2-30a
6.2-32

ugh 6.2-50e
6.2-51a

6-xi and 6-
6-xiii
6-xiv
6-xv
6-xvi
6-xvii and
6-Xvlll
6-xix
6-xx
6-xxa
6-xxb
6-xxvii
6. 1-5 and 6
6. 1-10 and
6. 2-2
6. 2-3
6. 2-6
6. 2-7
6. 2-18
6. 2-2 /
6.2-29
6.2-30 and
6.2-31 and
6. 2-33
6. 2-33a
6. 2-33b
6. 2-33c
6. 2-35
6.2-36
6. 2-38
6. 2-45
6. 2-47
6. 2-48
6.2-49
6.2-50 thro
6. 2-51 and
6. 2-b2
6.2-54
6.2-55
6.2-56

CHAPTER 6 (Cont'd)

AMENDMENT

9
14
14
14
12

17
11
12
12
11
12

2
2

12
13

3
20
12

3
21
21
16
21
13

8
13
12

1

12
3
4

11
4

11
11
13
13

5
10



WNP-2 AMENDMENT NO. 21
December 1981

TEXT PAGES

6.2-58 and 6.2-58a
6.2-59
6.2-61 and 6.2-61a
6.2-62 through 6.2-67
6.2-68
6.2-69
6.2-71
6.2-72 and 6.2-72a
6.2-73
6.2-73a
6.2-74 and 6.2-74a
6.2-75
6.2-76
6.2-77 and 6.2-78
6.2-79
6.2-80
6.2-85
6.2-87
6.2-88
6.2-88a
6.2-90
6.2-92
6.2-94
6.2-96
6.2-107
6.2-108
6.2-109 through 6.2-116
6.2-117
6.2-119 and 6.2-120
6.2-121
6.2-122 and 6.2-123
6.2-, 124
6.2-125 and 6.2-125a
6.2-126
6.2-127
6.2-128
6.2-129
6. 2-130 through 6. 2-132
6. 2-133 and 6. 2-134
6. 2-135 and 6. 2-135a

CHAPTER 6 (Cont'd)

AMENDMENT

21
5

10
5

12
5

11
11
13
11
11

8
21

2
5

13
4

21'2

11
12

8
8

17
11
12
16
21
12

5
12
17
12
12

3
5

12
5

12
12



WNP-2 AMENDMENT NO. 21
December 1981

TEXT PAGES

6. 2-136 and 6. 2-137
6. 2-13u
6. 2-139
6.2-140 through 6.2-142
6.2-143 through 6.2-146
6.2-147 through 6.2-152
6.2-153 through 6.2-160
6.2-161 throuqh 6.2-170
6.3-1U
6.3-11
6.3-13
6.3-16
6.3-19
6.3-21
6.3-21a
6.3-22
6.3-2'/ and 6.3-27a
6.3-28
6.3-34
6.3-35
6.3-36
6.3-37
6.3-3u
6.3-39
6.3-43
6. 3-45
6.3-49
6.4-1
6. 4-2
6. 4-3 and 6. 4-4
6. 4-s
6. 4-6
6. 4-6a
6. 4-7
6. 4-7a
6. 4-7b
6. 4-u
6.4-9 through 6.4-9b
6.4-9c and 6;4-9d
6.4-9e and 6.4-9f

CHAPTER 6 (Cont'd)

AMENDMENT

3
5

12
3

12
3
8

11
14

4
1'3

4
20
11

5
13

8
11
13
20
13
11

9
11
11
11
11

9
9
5

17
17
17

9
21

9
17

9
11

9



WNP-2 AMENDMENT NO. 21
December 1981

TEXT PAGES

6. 4-10
6. 4-10a
6.4-11
6. 4-12
6.5-1 and 6.5-la
6. 5-3
6. 5-6 through 6. 5-8
6.5-9 and 6.5-9a
6.5-12
6. 5-13
6. 5-18 and 6. 5-19
6. 5-20
6.5-21 and 6.5-22
6.5-25
6.6-1 through 6.6-15
6. 7-2
6.7-3
6.7-4
6.7-5
6.7-11
6.7-14 through 6.7-20

FIGURES

6.2-17a and 6.2-17c
6.2-17b
6.2-21
6.2-23
6.2-26
6.2-30
6.2-3la through 6.2-31j
6.2-31k
6.2-311 and 6.2-31m
6.2-3ln
6.2-3lo through 6.2-3lt
6.2-3'Iu
6.2-32 through'.2-35
6.2-36 through 6.2-41
6.3-1
6.3-2a and 6.3-2b

CHAPTER 6 (Cont'd)

AMENDMENT

13
9

17
9

11
11

5
13

3
13

5
2
5
5
7
5

14
14

8
5

14

3
21

5
5
5
5
3

17
3

13
3

13
3
8

16
16



WNP-'2 AMENDMENT NO 21
December 1981

FIGURES'.3-4

6.3-5
6.3-6
6.4-1
6.4-2

CHAPTER 6 (Cont'd)

AMENDMENT

14
16'6

9
7

CHAPTER 7

TEXT PAGES

7-i through 7-iii
7 1V
7-v
7-V1
7-vii through 7-ix
7-x
7-xi through 7-xv
7. 1-1 through 7.1-3
7.1-4 and 7.1-5
7. 1-6 throug h 7. 1-9
7.1-10
7 ~ 1 1 1

7. 1-12
7 ~ 1 1 3
7. 1-14 through 7. 1-17
7.2-1 through 7.2-9
7.2-10 and 7.2-10a
7.2-11
7 ~ 2 1 2
7 ~ 2 1 3
7.2-14
7.2-15
7.2-16
7 ~ 2 1 7
7.2-18 through 7.2-21
7.2-22 and 7.2-23
7.2-24 through 7.2-32
7.3-1 through 7.3-4
7.3-5
7.3-6 through 7.3-12
7 ~ 3 1 3
7.3-14 through 7.3-18
7.3-19 and 7.3-20

10
21
10
21
10
21
10
10
12
10
21
10
10
12
10
10
21
10
10
21
10
12
10
12
10

E1 2
10
10
21
20
12
10
12



WNP-2 AMENDMENT NO. 21
December 1981

TEXT PAGES

7. 3-21
7. 3-22
7 ~ 3 2 3
7 ~ 3-24
7 ~ 3 2 5
7. 3-26
7.3-29
7.3-30
7. 3-31
7. 3-'/'/
7. 3-'/8
7. 3-'/9
7. 4-1
7.4-2

and 7. 3-23a

and 7.3-25a
through 7.3-28

through 7.3-76

7. 4-3
7. 4-,6
7. 4-/
7. 4-8
7. 4-9

through 7.4-5
and 7. 4-6a

and 7. 4-9a
7. 4-10
7. 4-11
7.4-12
7.4-13
7. 4-14
7. 4-15
7. 4-17
7. 4-19
7.4-21
7 ~ 5 1

7. 5-2
7. 5-3
7. 5-4
7. 5-5
7. S-6
7.S-7
7.5-8
7.S-9
7.5-10
7.6-1
7. 6-2

and 7.4-1la

and 7.4-14a
and 7.4-16
and 7.4-18
and 7.4-20
through 7.4-23

CHAPTER 7 (Cont'd)

AMENDMENT

21
10
21
10
12
10
12
13
10
14
10
21
10
12
10
13
10
12
12
10
12
10
12
12
12
10
12
10
10
10
17
17
10
10
10
21
21
10
10
21



WNP-2 AMENDMENT NO. 21
December 1981

TEXT PAGES

7. 6-3 through 7. 6-8
7.6-9 and 7.6-9a
7, 6-10
7. 6-11
7. 6-12
7. 6-13
7. 6-14
7. 6-15 and 7. 6-15a
7.6-16
7.6-1/
7.6-18 and 7.6-19
7.6-20
7.6-21
7.6-22 and 7.6-23
7.6-24
7.6-25
7.6-26 through 7.6-38
7.6-39
7. 6-40
7. 6-41
7. 6-42
7. 6-43 through 7. 6-48
7 ~ 6-4,9
7 ~ 7 1

7.7-2 through 7.7-16
,7.7-1'/
7.7-18 through 7.7-28
7.7-29
7.7-30 through 7.7-43
7.7-44
7.7-45 and 7.7-45a
7.7-46 and 7.7-46a
7.7-47
7.7-48
7. 7-49
7. 7-50
7 '-bl
7.7-52

CHAPTER 7 (Cont'd)

AMENDMENT

10
21
21
12
10
10
21
21
21
10
12
10
12
10
12
13
10
21
10
10
21
10
21
21
10
12
10
12
10
21
21
21
10
21
21
10
10
10

FIGURES

7. 2-1 a through 7.2-ld
7.2-2 through 7.2-7
7.2-8a through 7.2-8c

16
10
16



WNP-2 AMENDMENT NO. 21
December 1981

FIGURES

7. 2-9
7. 2-10a and 7. 2-10b
7 ~ 3 1

7. 3-2 and 7.3-3
7.3-4a through 7.3-4c
7.3-5 and 7.3-6
7.3-7
7.3-8a through 7.3-8c
7.3-9a 'through 7.3-9c
7.3-10a through 7.3-10f
7 ~ 3 1 1

7. 3-12a and 7.3-12b
7.3-13a and 7.3-13b
7.3-14a through 7.3-14e
7.3-15a through 7-3-15g
7.3-16a through 7.3-16c
7.3-17a through 7.3-17s
7.3-18a throuqh 7.3-18k
7.3-19a through 7.3-19j
7.3-20a through 7.3-20j
7.3-2la through 7.3-2ld
7.4-la and 7.4-lb
7.4-2a through 7.4-2e
7.4-3
7.4-4
7.6-la and 7.6-lb
7. 6-2
7. 6-3
7.6-4a and 7.6-4b
7. 6-5
7. 6-6a through 7. 6-6q
7.6-'/ through 7.6-11
7 ~ 7 1

7.7-2a and 7.7-2b
7. 7-3a through 7. 7-3i
7.7-4a and 7.7-4b
7.7-5a and 7.7-5b
7.7-6 through 7.7-15

CHAPTER 7 (Cont'd)

AMENDMENT

10
10
16
10
16
10
16
16
16
16
16
16
16
16
10
16
10
10
10
10
10
16
16
16
16
16
10
21
16
10
16
10
10
16
16
10
10
10



WNP-2 AMENDMENT NO. 21
December 1981

TEXT PAGES

. 3-4a

8.3-13a

8.3-29a

8. 3-52a

8. 3-65a

8.3-8o

8-v and 8-va
8-viii
8-ix
8-xii
8-xiii
8.2-11
8.3-4 and 8
8.3-8
8.3-13 and
8.3-14
8.3-17
8.3-23
8.3-27
8.3-29 and
8.3-30
8.3-34
8.3-35
8.3-37
8.3-41
8.3-47
8 '-49
8.3-51
8.3-52 and
8.3-53
8.3-55
8.3-65 and
8.3-66
8. 3-/0
8. 3-'/2
8. 3-'/'/
8 ~ 3-'/8
8.3-'/9 and
8.3-96
8.3-99
8.3-100
8. 3-101
8.3-102
8. 3-103
8. 3-106
8.3-107

CHAPTER 8

AMENDMENT

20
12
12
12

2
3

20
8

20
2

13
2

13
9
9

12
17
12
13
13

9
1

20
1

14
8
8
2
2

21
1

1

2
1

14
14
14

1

14
1



WNP-2 AMENDMENT NO. 21
December 1981

FIGURES

8. 1-9a
8. 1-9b
8.9-9c
8. 1-9d
8. 1-10
8.3-1a through 8.3-1f
8.3-2
8.3-15
8.3-19
8.3-24a through 8.3-24c
8.3-29

TEXT PAGES

9-i
9-ii
9-v
9-viii and 9-viiia
9-xiii
9-xiv and 9-xiva
9-xvi and 9-xvii
9-xviii and 9-xviiia
9-xix
9-xx
9-xxi
9-xxia
9-xxii
9-xxiii
9.1-3 and 9.1-4
9.1-7 through 9.1-9a
9. 1-12
9. 1-14
9. 1-16
9.1-22
9.1-23 and 9.1-23a
9.1-24
9. 1-25
9.1-26

CHAPTER 8 (Cont'd)

CHAPTER 9

AMENDMENT

11

16
11

7
16
16
16

2
16
16

1

5
21
12

8
11
12

7
12

7
12
12

8
12
11
13

5
12

1

5
13
21
21
21
21
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9. 1-27
9. 1-28
9.1-Z9
9. 1-39
9. 1-42
9. 1-54
9. 1-62
9. 1-63
9. 1-65
9. 2-3
9.2-5
9.2-6
9.2-7
9.2-9
9.2-12
9.2-13
9.2-15
9.2-16
9.2-18
9.2-19
9.2-23
9.2-26
9.2-27
9.2-27a
9.2-29
9.2-30
9.2-31
9.2-36
9.2-40
9.2-41
9.2-42
9.2-44
9.2-46
9.2-49
9.3-2
9.3-4
9.3-4a
9.3-5
9.3-20

through 9.1-56

and 9.1-63a

and 9.2-13a

and 9.2-17

through 9.2-22

and 9. 2-31a
throug h 9. 2-39
and 9.2-40a
and 9.2-41a

through 9.2-48
and 9.2-50

TEXT PAGES

9.1-26a through 9.1-26c

CHAPTER 9 (Cont'd)

AMENDMENT

21
21
21

1

1

13
1

13
13
21
16
16
16

2
13
13
13
13

5
7
5

14
8

21
8

21
21
21

5
21
21
21

3
5

11
11
21

8
11

5
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TEXT PAGES

9. 3-23
9.3-33
9.4-4 and 9.4-4a
9.4-5 and 9.4-5a
9.4-6
9.4-7 and 9.4-7a
9.4-8 and 9.4-8a
9.4-v
9.4-1o
9. 4-»
9.4-12 and 9.4-12a
9.4-1i
9.4-21
9.4-3O
9.4-53 and 9.4-53a
9.4->4
9.4-55
9.4-b9 through 9.4-61a
9.4-75a through 9.4-75c
9.4-79
9.4-uo
9 '-85
9.4-86
9.4-91 and 9.4-92
9.4-99
9.4-102 and 9.4-103
9.5-3
9.5-9 and 9.5-9a
9. 5-10
9. 5-19
9.5-27

=9.5-31 and 9.5-31a
9.5-33 through 9.5-40
9.5-41
9.5-42
9.5-43 and 9.5-43a
9.5-44 through 9.5-52
9.5-b3
9.5-54 through 9.5-60
9.5-61
9.5-62 through 9.5-70

CHAPTER 9 (Cont'd)

AMENDMENT

5
13

9
9
9
9
9
9
9

20
9
2
2
4

21
21
21
11

2
2

21
9
2
2
2
2

13
9

13
9

13
5

11
8
8

21
7

13
7
8
7
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TEXT PAGES

9.5-71 and 9.5-71a
9.5-72 through 9.5-77

FIGURES

9. 1-4
9. 1-17
9.2-1 and 9.2-2
9.2-3 through 9.2-5
9.2-6
9.2-7a through 9.2-7d
9.2-8
9.2-9 and 9.2-10
9.3-1 and 9.3-2
9.3-5
9.3-6
9.3-7
9.3-8 through 9.3-10
9.3-11
9.3-12
9.3-13
9.3-14
9.4-1 through 9.4-3
9. 4-4
9.4-5
9.4-6
9.4-7
9.4-8
9.4-9 through 9.4-12
9.5-1
9.5-3
9.5-4

TEXT PAGES

10-i
10-iii
1 0-vi
10. 1-1

CHAPTER 9 (Cont'd)

CHAPTER 10

AMENDMENT

11
5

16
11
16

5
5

11
11
16
16
11
11
16

7
16

4
11

7
11

7
11
16
11
16
11
16

12
21
13
12
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CHAPTER 10 (Cont'd)

TEXT PAGES

10. 2-2
10. 2-4
10. 2-5
10. 2-6
10.2-6a
10. 2-7
10. 2-7a
10.2-8 and 10.2-8a
10.2-9
10.2-10
10.2-11
10.3-2
10.3-6
10.4-2
10.4-3
10.4-3a
10.4-4
10.4-4a
10.4-5
10.4-6
10. 4-12
10. 4-14
10. 4-1 i
10.4-1>a
10.4-17b through 10.4-17d
10.4-24
10.4-25
10.4-28
10. 2-10
10. 3-1
10.3-7
10. 3-8
10. 4-1
10.4-2
10.4-3 through 10.4-7
10. 4-1
10.4-3

AMENDMENT

7
13

7
13

7
13

7
13
13

3
9

13
14

7
13

7
7

13
2
5
7

13
21

5
21
13

8
4
7

11
11
14
11

7
11
16
16
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11.4-9
11. 4-10
11.4-11
11.4-14
1 1.'4-15
11. 4-16
11.4-17
11. 5-2
11.5-14
11 . 5-16
11. 5-18
11. 5-24
11. 5-2b
11. 5-26

and 1 1. 4-10a
through 11.4-13
and 11.4-14a

and 11.4-16a

and 11.5-18a

TEXT PAGES

11-vi
11-viii
11 xl
11-xii and 11-xiia
11. 2-1
11. 3-2
11. 3-6
11. 3-14
11. 3-19
11. 3-33
11.4-2
11.4-3
11.4-4 and 11.4-4a
11.4-5 through 11.4-7

CHAPTER 11

AMENDMENT

20
12
20
20

5
5

13
13

7
7

20
20
20
20
20
20
20
20
20
20
20

2
21

5
4
3
3
2

FIGURES

11. 2-2 and 11. 2-3
11.2-4a
11.2-4b
11.2-4c
1 1 ~ 3 1

1 1. 4-1
11. 5-10

16
11
16
16
16

4
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TEXT PAGES

12-1i
12-iv
12-vi and 12-via
12-vil
12-viii and 12-ix
12.1-1 and 12.1-la
12. 1-2
12.1-3
12. 1-5
12.1-9 and 12.1-9a
12. 1-10
12.1-12 and 12.1-13
1 2. 2-5
12. 2-11
12.2-16a
12.2-29
12.2-35
12.3-5
12.3-10
12.3-11 and 12.3-lla
12.3-13 and 12.3-13a
12.3-15
1 2 ~ 3 1 7
12.3-20
12.3-21 and 12.3-2la
12.3-22
12.3-22a
12.3-22b
12.3-23
12.3-24
12.3-25
12.3-26
12.3-30
12.3-31
12.4-1 and 12.4-2
12.4-3 and 12.4-4
12.4-b and 12.4-5a
12.4-6
12: 4-'/
12.4-8 through 12.4-25
12.5-1

CHAPTER 12

AMENDMENT

5
5

12
5

12
20
11
11
20
20
11
11
12

4
5
4
5
4
4

20
20
11

4
20
14
14
14
11
11
11

1

12
4

14
5

12
5
5

12
5

13
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TEXT PAGEOS

12. 5-2
1 2. 5-5
12.5-6
12.5-7
12.5-8
12.5-9
12.5-10
12.5-12 and 12.5-12a
12.5-14 and 12.5-15
12.5-16
12.5-1 I and 12. 5-18
12. 5-2u
12.5-22 and 12.5-23

CHAPTER 12 (Cont'd)

AMENDMENT

4
11
13
13
11
13
11
11

4
11

4
4
4

FIGURES

12.3-1 through 12.3-6
12.3-7 through 12.3-10
12.3-12 through 12.3-19
12.3-26 through 12.3-39

20
12
12
16

CHAPTER 13

TEXT PAGES

1 3-lli
13-iv and 13-iva
13.2-1 and 13.2-2
13.2-4 through 13.2-1la
13.2-13 and 13.2-14
1 3 ~ 3 1

7
7
7
7
7

16
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TEXT PAGES

14-i
14-ii
14-iii and 14-iv
14-v
14-vi
14-vii
14-viii
14-ix
14-xi
14-xiii
14-xiv
14-xv
14-xvi and 14-xvii
14-xix and 14-xx
14.2-5 through 14.2-7
14.2-8 and 14.2-8a
14.2-S
14.2-10 through 14.2-12
14.2-13 through 14.2-15
14. 2-1 s
14. 2-1'/
14. 2-18 through 14. 2-20
14.2-22 and 14.2-23
14.2-25 through 14.2-27
14.2-28 through 14.2-30
14.2-31
14.2-32
14.2-33
14.2-34 and 14.2-35
14.2-37
14.2-38
14.2-3S
14.2-40
14.2-41
14. 2-42
1 4. 2-43 and 1 4. 2-43a
14. 2-43b
14.2-44 through 14.2-53
14.2-54
14.2-54a

CHAPTER 14

AMENDMENT

20
12

7
12

7
12

7
20

7
12
12
13

7
7
7

20
7

12
7

20
20

7
12

7
12
20

7
20

7
7
7

20
20

7
12
12

7
12
12
20
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CHAPTER 14 (Cont'd)

TEXT PAGES

14. 2-55
14.2-56
14.2-57
14.2-58
14.2-62
14.2-63
14.2-64
14.2-65
14.2-66
14.2-6'/
14.2-6U
14.2-69
1 4 . 2-'/0
14. 2-'/Oa
14. 2-'/'i
14.2-72
14.2-73
14.2-74
14.2-7b
14.2-76
14.2-80
14. 2-81
14.2-82
14.2-83
14.2-84
14.2-85,
14.2-86
14.2-87
14.2-88
14. 2-89
1 4. 2-90
14.2-91
14.2-94
14.2-9b
14.2-96
14.2-9U
14.2-99
14.2-10
14.2-10
14. 2-10

through 14. 2-61

and 14.2-64a
and 14.2-65a

through 14.2-78

and 14.2-85a

through 14.2-93

1 through 14.2-104
5
/

AMENDMENT

20'2

13
12
13
13
12
12
12
12
20
12
12
20

7
12
12
20
20
12
12
12
20
12
12
20
12
12
20
20
12
20
12
20

7
12
20
20
12
12
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TEXT PAGES

CHAPTER 14 (Cont'd)

AMENDMENT

and 14. 2-109a14. 2-109
14. 2-110
14. 2-112
14. 2-112a
14. 2-113
14.2-114
14. 2. 115
14. 2-116
14. 2-1 1ba
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. 2-128
14. 2-129
14.2-130
14.2-132
14. 2-132a
14. 2-133
14. 2-134
14.2-135
14. 2-136
14.2-138
14. 2-138a
14. 2-139
14. 2-140
1 4. 2-141
14. 2-142
14.2-143
14.2-146
14. 2-147
14. 2-148
14. 2-149
1 4. 2-1 51
14. 2-155
14.2-159
14.2-160

and 14.2-119a

and 14.2-124a

and 14.2-134a

and 14.2-137

and 14.2-142a
through 14.2-145

through 14.2-154
through 14.2-158
and 14.2-159a

20
7

12
7
7

20
13
12
20

7
12
20.
12

7
12
13
20
13
12
?0

7
12
20
13

7
20
12
13
20
13
20
13

7
12
12

7
12
20
20

7
20
20
20
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FIGURES

CHAPTER 14 (Cont'd)

AMENDMENT

14.2-1 and 14.2-2
14. 2-3
14. 2-4
14. 2-5
14. 2-6

TEXT PAGES

CHAPTER 15

7
20
20

7
20

AMENDMENT

xiia

15. 2-50
15.2-57

15. 2-76
15.2-80d

15-xxi
15-xxii and 15-x
15-xxxvii
15.0-14
15.0-15
15.0-20
15.0-22
15. 1-2
15. 1-16
15.1-27
15. 1-31
15. 2-20
15. 2-40
15.2-48 through
15.2-. 52 through
15.2-65
15.2-66
15.2-67
15.2-68
15.2-69
15.2-71
15.2-71a
1S.2-72 through
15.2-80a through
15.4-8
15.4-19
15.4-49
15.6-30
15.6-33
15.6-34
15.6-34a
15.6-37
15.6-39
15.6-40
15.6-41

8
8
5

11
11
11
21
21
20
21
12
21
21
11
11
17
21
21

8
17
21

8
8
8
5

20
5

20
14

9
11
17
10

9
10
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TEXT PAGES

15. 6-42
15.6-44 through 15.6-47
15.6-48
15.8-3

FIGURES

CHAPTER 15 (Cont'd)

AMENDMENT

9
10

9
12

15.A.
15.A.
15.A.
15.A.
15.A.
15.A.
15.A.
15.A.
15.A.
15.A.

6-8
6-12 and 15.A.6-13
6-14a and 15.A.6-14b
6-15
6-20
6-22 through 15.A.6-31
6-38 through 15.A.6-40
6-42
6-43 throuqh 15.A.6-45
6-51 through 15.A.6-53

11
11
11
11
11
11
11
11
11
11

CHAPTER 17

TEXT PAGES

17-i through 7-v
1 7 ~ 1 1

17.1-2 and 17.1-2a
17. 1-3
17. 1-4
17. 1-5
17. 1-6
1 7 ~ 1 7
17.1-7a through 17.1-7e
17.1-8 and 17.1-8a
17. 1-9
17.1-10 through 1/.1-16
17.1-17 and 1'l.1-1'la
17. 1-18
17.1-19 and 17.1-19a
17.1-20
17. 1-21

17
17
21
17
17
20
17
20
20
20
20
17
20
17
20
20
17
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CHAPTER 17 (Cont'd)

TEXT PAGES

17. 1-22
17. 1-23
17.1-24 through 17.1-27
17. 1-28
17.1-29 through 17.1-41
17 ~ 1-42

AMENDMENT

17
20
17
20
17
20

FIGURES

1 7 ~ 1 1

1 7 ~ 1 2
1 7 ~ 1 3
17 ~ 1-4
17. 1-5

APPENDIX A

20
17
17
20
17

TEXT PAGES

A-20

APPENDIX B

AMENDMENT

20

TEXT PAGES

Title Page
-B-i through B-iv
B.1-1 through B.1-48
B.2-1 through B.2-4
B.2-5
B.2-5a through B;2-5e
B.2-6 through B.2-54
B.2-55
BE 2-56
B. 2-5'/
B.2-5'/a through B.2-57c
B.2-58 through B.2-66
B. 2-6'/
B. 2-68
B. 2-69 through B. 2-103

17
17
17
17
21
21
17
21
21
21
21
17
21
21
17
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TEXT PAGES

C-iii
C-v
C. 2-3
C. 2-16
C. 2-1 8
C. 2-40
C.2-44
C.2-46
C.2-55
C.2-63
C.2-65
C.2-68
C. 2-70
C. 2-72
CD 2-82
C.2-8b
C. 2-90
C.3-5
C.3-9
C.3-11
C.3-14
C.3-17

through C.2-20

and C.2-45

and C.2-66

C. 3-1 7a
C. 3-18
C. 3-22
C.3-23
C.3-25
C.3-32
C.3-33
C.3-34
C.3-35
C.3-39
C.3-41
C.3-45
C.3-47
C.3-49

and C.3-4la

C. 3-49a
C. 3-51
C.3-54
C.3-55 and C.3-56

APPENDIX C

14
14

4
4

13
13
21
13
13
13

5
9
7
7

13
14
14

5
13

5
12

2
2

13
5
8
8
8
8
8

11
13
21

5
8

13
9

13
8

13
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APPENDIX C (Cont'd)

TEXT PAGES AMENDMENT

C. 3-57
C.3-59
C.3-60
C.3-6l
C.3-6/
C. 3- /u
C. 3-/4
C. 3-'/5
C. 3-'/6
C. 3-'//
C.3-Ul
C.3-U2
C.3-U4
C.3-U6
C.3-91
C.3-92
C. 3-102
C. 3-107
C. 3-1 11
C. 3-112

APPENDIX D

21
7

14
14

8
9

17
20
11
14

4
8

13
14
13

9
8
8
8

14

TEXT PAGES

Title Paqe 17

APPENDIX E

TEXT PAGES

Title Page
E. 1-1
E. 2-1
E. 3-1
E.3-3 through E.3-5
E.3-5a
E. 3-9,
E. 3-10
E.7-1 through E.7-5

10
7

14
8

12
3
3
5

13
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TEXT PAGES

E. 9-1
E. 9-2
E. 9-3 and E. 9-3a
E. 10-1
E. 11-1
E. 12-1
E. 12-2
E. 12-3

APPENDIX E (Cont'd)

APPENDIX F

AMENDMENT

8
5
8
5

20
12
16
16

TEXT PAGES

Title Page

APPENDIX G

(DAR)

TEXT PAGES

Title Page
1. 1-2
2 ~ 1-4
2 ~ 3 1

2. 3-2
2. 4-1
3. 1-3 and 3. 1-3a

APPENDIX H

7
14 (Rev. 3)
14 (Rev. 3)
14 (Rev. 3)
14 (Rev. 3)
14 (Rev. 3)
14 (Rev. 3)

TEXT PAGES

H.O-vii and H.O-viia
H ~ 1. 2-1
H.1.2-4 and H.1.2-4a
H. 2. 1-4
H. 2. 3-5 and H. 2. 3-5a
H.4.3-1 and H.4.3-la
H.A ~ 0-i
FIGURES

H.A-la through h

12
12
21
10
12
12
10

AMENDMENT

10
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NRC QUESTIONS AND RESPONSES
(See Separate List)

NRC QUESTION/FSAR SECTION
CROSS REFERENCE

(See Separate Last)
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El. 501 '-0" & 507 '-0"
Instr. & Cont. Conduit &

Sheet 3

Radwaste & Control Bldg.
Fl, 5P1 <-0" & 507>-0"
Instr. & Cont. Conduit &

Sheet 4

Radwaste & Control Bldg.
Cable Table Instr. & Cont.
Conduit & Tray Plan
Sheet 1

Radwaste & Control Bldg.
Cable Table Instr. & Cont.
Conduit & Tray Plan
Sheet 2

Radwaste & Control Bldg.
Cable Table Instr. & Cont.
Conduit & Tray Plan
Sheet 3

Radwaste & Control Bldg.
Cable Table Instr. & Cont.
Conduit & Tray Plan
Sheet 4

Radwaste & Control Bldg.
Cable Table Instr. & Cont.
Conduit & Tray Plan
Sheet 5

Radwaste & Control Bldg.
Cable Table Instr. & Cont.
Conduit & Tray Plan
Sheet 6

Radwaste & Control Bldg.
Cable Table Instr. & Cont.
Conduit & Tray Plan
Sheet 7

21

22,'0

27

29

32

27

March 1981

October 1980

July 1980-.

February 1981

November 1980

October 1980

February 1981

January 1981

January 1981

1 ~ 7 23
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Drawing No.
(B&R Dw .No.) 'Title

TABLE 1.7-1(Continued)

Revision
No.

Page 42 of 44

Revision
Submit tal

Date.

E 519

E 519

E 519

E 519

E 519

E 519

E 519

E 523

E 733

E 751

E 765

E 765

Motor Valve & Misc.
Control — Sheet 29

Motor Valve & Misc.
Control — Sheet 30

Motor Valve & Misc.
Control — Sheet 31

Motor Valve & Misc.
Control — Sheet 32

Motor Valve & Misc.
Control — Sheet 33

Motor Valve & Misc.
Control — Sheet 34

Motor Valve & Misc.
Control — Sheet 34A

Switch Development

Radwaste & Control Bldg.
El. 501 '-0" & 507 '-0"
Lighting Plan

Radwaste & Control Bldg.
El. 501 '-0" & 507 '-0"
Power Conduit & Tray Plan

Radwaste & Control Bldg.
El. 501 '0" & 507 '-0'4
Instr. & Cont. Conduit &

Tray Plan
Sheet 1

Radwaste & Control Bldg.
El 501 ''s & 507 'n
Instr. & Cont. Conduit &
Sheet 2

10

12

14

15

29

23

June 1980

March 1980

April 1981

April 1981

April 1981

February 1981

April 1981

January 1981

November 1979

October 1980

February 1981

February 1981
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Drawing No;
(B&R Dw .No.) Title

TABLE 1.7-1(Continued),

Revision
No.

Page 41 of 44

Revision
Submittal

Date

E 519 Motor Valve & Misc.
Control — Sheet 15

14 April 1981

E 519

E 519

E 519

E 519

E 519

E 519

E 519

Motor Valve & Misc.
Control — Sheet 16

Motor Valve & Misc.
Control — Sheet 17

Motor Valve & Misc.
Control — Sheet 18

Motor Valve & Misc.
Control — Sheet 19

Motor Valve & Misc.
Control — Sheet 20

Motor Valve & Misc.
Control — Sheet 21

Motor Valve & Misc.
Control — Sheet 22

10

12

Aug ust 1 979

August 1980

May 1980

July 1980

January 1981

June 1980

January 1981

E 519

E 519

Motor Valve & Misc.
Control — Sheet 23

Motor Valve & Misc.
Control — Sheet 24

14

October 1979

April 1981

E 519

E 519

E 519

E 519

E 519

Motor Valve & Misc.
Control — Sheet 25

Motor Valve & Misc.
Control — Sheet 25A

Motor Valve & Misc.
Control — Sheet 26

Motor Valve & Misc.
Control — Sheet 27

Motor Valve & Misc.
Control — Sheet 28

February 1981

October 1980

October 1980

January 1980

January 1981

1 ~ 7 22
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! Drawing No.
(B&R Dw .No.) Title

TABlE 1.7-1(Continued)

Revision
No.

Page 40 of 44

Revision
Submittal

Date

E 519

E 519

E 519

Motor Valve & Misc.
Control — Sheet 7

Motor Valve & Misc.
Control — Sheet 8

Motor Valve & Misc.
Control — Sheet 9

14

16

August 1980

April 1981

January 1981

E 519

E 519

E 519

E 519

E 519

Motor Valve & Misc.
Control — Sheet 10

Motor Valve & Misc.
Control — Sheet 11

Motor Valve & Misc.
Control — Sheet 12

Motor Valve & Misc.
Control — Sheet 13

Motor Valve & Misc.
Control — Sheet 14

10

13

January 1981

May 1980

March 1980

October 1980

April 1981

1.7-21a
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Drawing No.
(B&R Dw .No. ) Title

TABLE 1.7-1(Continued)

Revision
No.

Page 39 of 44

Revision
Submittal

Date

E 518

E 518

480V Switchgear-
Sheet 1

480V Switchgear-
Sheet 2

October 1979

May 1980

E 518 " 480V Switchgear-
Sheet 3

October 1980

E 518

E 518

E 518

E 519

E '519

E 519

E 519

E 519

E 519

E 519

E 519

E 519

480V Switchgear-
Sheet 4

480V Switchgear-
Sheet 5

480V Switchgear-
Sheet 6

Motor Valve & Misc.
Control — Sheet 1

Motor Valve 6 Misc.
Control — Sheet 1A

Motor Valve 6 Misc.
Control — Sheet 1B

Motor Valve 6 Misc.
Control — Sheet 1C

Motor Valve 6 Misc.
Control — Sheet 2

Motor Valve 6 Misc.
Control — Sheet 3

Motor Valve 6 Misc.
Control — Sheet 4

Motor Valve 6 Misc.
Control — Sheet 5

Motor Valve 6 Misc.
Control — Sheet 6

12

10

February 1981

October 1979

April 1981

October 1980

May 1980

April 1981

October 1980

September 1979

April 1980

January 1981

April 1981

January. 1980

10721
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Drawing No.
(B&R Dw .No.) Title

TABLE 1.7-1(Continued)

Revision
No.

Page 38 of 44

Revision
Submitta3,

Date

E 517

E 517

E 517

E 517

E 517

E 517

E 517

E 517

E 517

4160V Switchgear-
Sheet 9

4

4160V Switchgear-
Sheet 10

4160V Switchgear-
Sheet 11

4160V Switchgear-
Sheet 12

4160V Switchgear-
Sheet 13

4160V Switchgear-
Sheet 14

4160V Switchgear-
Sheet 15

4160V Switchgear-
Sheet 16

4160V Switchgear-
Sheet 17

December 1980

December 1980

December 1980

January 1981

December 1980

December 1.980

December 1980

December 1980

December 1980
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TABLE 1.7-1(Continued)

B. Burns and Roe, Inc. Drawings

Page 37 o f 44

Drawing No.
(BGR Dw .No.)

E 501

E 516

E 516

E 516'

516

E 516

E 517

E 517

E 517

E 517

E 517

E 517

E 517

E'17

Title
Electrical Symbol List
6900V Switchgear-
Sheet 1

'900V Switchgear-
Sheet 2

6900V Switchgear-
Sheet 3

6900V Switchgear-
Sheet 4

6900V Switchgear-
Sheet 5

4160V Switchgear-
Sheet 1

4160V Switchgear-
Sheet 2

4160V Switchgear-
Sheet 3

4160V Switchgear-
Sheet 4

4160V Switchgear-
Sheet 5

4160V Switchgear-
Sheet 6

4160V Switchgear-
Sheet 7

4160V Switchgear-
Sheet 8

Revision
No.

'i

4

4

Revision
Submittal

Date

January 1981

January 1981
I

January 1981

December 1980

December 1980

December 1980

December 1980,

November 1980

November 1980

February 1980

January 1981

December 1980

April 1981

December 1980
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Drawing No.
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TABLE 1.7-1 (Continued)

Revision
No.

page 36 of 44

Revision
Submit,tal

~ Date

G11-1040
807E174TC

G11-1040
807E1 74TC

Radwaste System
Sheet 53

Radwaste System
Sheet 54

June 1979

June "1979

G11-,1040
807E174TC

Radwaste System
Sheet 55

9 June 1979

G11-1040
807E1 74TC

Radwaste System
Sheet 56

Or iginal

G11-1040
807E174TC

G11-1040
807E1 74TC

G11-1040
807E1 74TC

G11-1040
8 07E1 74TC

G11-1040
807E174TC-

Radwaste System
Sheet 57

Radwaste System
Sheet 58

Radwaste System
Sheet 59

Radwaste System
Sheet 60

Radwaste System
Sheet 61

7

June 1979

Original

June 1979

June 1979

Original

G11-1040
807E174TC

Radwaste System
Sheet 62

Original

1.7-19
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AMENDMENT NO. 16
June 1981

SYSITFE SEILCTI(W OiFZIONS AES: IN)ICATED BY HATIIFtf iEPL IITEi MJHKFIE

REFERENCE DOCUMENTS: MPL ITEM No.
1. CONTROL ROD DRIVE HYD SYS PSID —————————Cll/C12 1010
2. CONTROL ROD DRIVE HYD SYS FCD ——— ——— Cll/C12 1030
3. DESIGN SPECIFICATION Cll/C12 4010
4. HYDRAULIC CONTROL UNIT Cll/C12 D001
5. PIPING 8 INSTRUMENT SYMBOLS A42 1010
6.PROCESS DATA -Cll/ C12-1020
7. REACTOR WATER CLEANUP SYS PSID ———————— G31/G33-1010
8 REACTOR RECIRC SYS Pd ID —— —— ————- G33/835- IDIO

FCV

FCV
F002

7A

8

WITHDRAWAL
-X-'

14
I
I

15

INSERT J
01

9

PCV
F003

IO

STA8iLIEING vaLVE aSSEMBLY, F007

7C I 13 i 15C

,REACTOR
VESSEL

(CI2-1020)

NOT.ES:

I. FOR DATA PERTAINING TO NUMBERS WITHIN
HEXAGONS REFER TO PROCESS DATA REF 6.

2. SOURCE OF CRD SYSTEM WATER SHALL BE
NORMALLY FROM CONDENSATE TREATMENT
SYSTEM. CONDENSATE STORAGE TANK IS THE
ALTERNATE SOURCE IF CONDENSATE TREATMENT
SYSTEM IS NOT IN OPERATION. FOR DETAILED
DESIGN REQUIREMENTS FOR SOURCE AND QUALITY
OF WATER> SEE REF 3 ~

3. DELFTEO

4. MAXIMUMALLOWABLE PUMP SVCTION PRESSURE
SHALL BE 50 PSIG.

FE 23

RECIRCULATION
SYSTEM

SEAL PURGE LINE
5A QRO ~FE

F 150A

24

22

DRIVE
WATER D003
FILTER

F034

OTHER HCU'S OTHER HCV'S

TO HCVS 12

TO HCV's

F ISOB

OPEN AT 2 ppm 6.80psid
O

iii
Z

WITHDRAWAL

WITHDRAWAL

25

CONTROL
ROD

DRIVE

~IIIIIIIIIIIII I ~ IIIIIIII

INSERT

p.CONTALNMENT
IIIIIIIIIIIIIIM
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1

21
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CONDE NSATE
STORAGE TANK CONDENSATE

STORAGE

SEE < FROM
NOTE 2 2 CONDENSATE

I I TREATMENT SYSTEM
EFFLUENT

PUMP
SUCTION
FILTER F013
0010

181A

3A

ORI E WATER.
PUMP C001
SEE NOTE 4

OTHER HCU'S

F011

COOLING HEADE R

DRivE HEaDER

CHARGING HEADER

27

SCRAM
DISCHARGE HEADER AlQ
INSTRUMENT
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20

18
D001

27A
HYDRAULIC

CONTROL
UNIT

CRW

WASHINGTON PNLIC PSKR SUPPLY SYSTEM

NUCLEAR PROJECT NO. 2

CONTROL ROD DRIVE SYSTEM

(PROCESS DIAGRAM)

FIGNE
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MODE A N'ORMAL OPERATION

IA

FLOW, GPM 93 93 93

1487PRESSURE PSIG 21 IS

LOCATION 14 15 16

FLOW . GPM

PRESSURE PSIG PR ~ 30 PR 30 1455

MODE 6 RO

LOCATION

D INSER T10 N

IA

FLOW . GPM 93 93

PRESSURE PSIG 21 19 1487

LOCATION

FLOW . GPM

14 16

PR ~ 30PRESSURE PSIG PR ~ 30 1455

MODE C SCRAM

LOCATION IA

FLOW . GPM

PRESSURE PSIG 21 1550ZI

LOCATION

FLOW . GPM

PRESSURE PSIG

IS14 16

MODE D SCRAM COMPLETED

LOCATION IA

200 200200FLOW . GPM

1210ISZIPRESSURE PSIG

LOCATION
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1514 16

155

988

20

1487

17

20

1487

17

PR ~ 260

20

1550

17

20

17

73

1476

18

73

1476

18

PR ~ 250

25

18

180

18

5

73

146Z

73

1462

25

180

5A

10

1462

20

.34 MAX

PR «15

SA

IO

1462

20

PR ~ 15

5A

10

20

5A

10

20

AMENDMENT NO. 21
Decelnber 1981

MPL ND C IZ- 1020131210

CONDITIONS-'.

DRIVES LATCHED
2. PRE5SURE OF'EACTOR IPR) AT 1000 PSIG.
3. MAXIMUMCOOLING FLOW TO DRIVES. MINIMUM

PRE5SURE AT POSITION IA IS 20 FEET OF WAT

63 63 . 57 6357

REQUIRED
ER AT 200 GPM.PR + 30PR 4 2601455 PR 4 260 PR ~ 30PR ~ 30 PR

«
PR

~M SIZES THE COOLING WATER HEADERS:

LINE LOSS FROM LOCATION 10 TO LOCATION 20 5
2522 2321 27

HALL NOT EXCEED 3 PSIG.

PR «14 PR 414 PR

IFOR NOTES SEE SHEET 2.)

10 IZ 13

- CONDITIONS:
I. DRIVE IHSERTING
2. PRE5SURE OF REACTOR IPR) AT 1000 PSIG.
3. MAXIMUMDRIVING FLOW TO DRIVES

5963 \75?

«PR ~ 8 «PR 4 8 PR ~ 301455 PR 4 260 PR 4 260 PR 4 30 PR + 30
MODE 8 SIZES THE DRIVE WATER HEADERS.

I 26 2725Zl 22 2423

1.3

PR ~ 8
MAX

PR ~ 20
MAX

PR 4 20
MAXPR 4 90PR 4 SI PR

12 1310

CONDITIONS:
I. DRIVES SCRAMMING
2. PRE5SURE OF REACTOR IPRI AT 1000 PSIG.
3. FLOWS SASED ON MAXIMUMROD VELOCITY 0

15 IS 15 15 14.915

Scc
NOTE 9

SEE
NOTE 9 85 IH CHES P ER 5 E CO ND.

MODE C SIZES THE INSERT AND WITHDRAW LINES

2523 2421 22 2?'6
O.l r SEE APPROX

NDTE 9 556590 90 -3.6 30 30

1167 MIH 731 MIN PR 256 MAX 94 65 MAX

SEE
NOTE 10

13IZIO
CONDITIONS:
I. SCRAMMING OF DRIVE5 COMPLETED
2. PRESSURE OF REACTOR IPR) AT 0 PSIG.
3. MAXIMUMCRD SUPPLY PUMP FLOW.

pI

MODE 0 SIZES THE PUMP SUCTION LINE.
NOTE: MINIMUMACCUMULATOR PRECHARGE PRESS

15 15 15 14.915 15

~PR SPR>PR ~PR

URE IS 565 PSIG.

22 23 25 26Zl 27

SEE
NOTE 9

SEE
NOTE 90.92 0.92 0.92 O.t

76 PR 65 MAX 65 MAX76 65 MAX

SEE NOTE IO

FIG
WASHINGTON PNLIC PNER SUPPLY SYSTEM

NUCLEAR PROJECT NO. 2
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AMENDMENT NO. 21
December 1981

TABLE I

LOCATION IA-IB IB—I 2—-6 3A-38 6—9

DESIGN PRESS.
(P BIG.)

DESIGN TEMP.
(DEG F)

ESTIMATED LINE
SIZE (INCHES)

150

150

150

150

1750

150

1750

150

1750

150

I.S

LOCATION 10-20 11-12 I5 8-ISO 15-158 16-1 6 A

DESIGN PRESS.
(PS I G.)

DESIGN TEMP.
(DEG F)

ESTIMATED LINE
SIZE (INCHES)

1750

150

24 ~

1750

150

1750

150

0.75

1750

150

1750

150

LOCATION 21-22 24-25 27A-278 278-27 27-27C

DESIGN PRESS.
(PS I G.)

DESIGN TEMP.
(DEG F)

ESTIMATED LINE
SIZE (INCHES)

1750

150

I?50

550

0.75

1250

280

0.75

1250

280

1250

280

IO

0 SEE CRD SYSTEM DESIGN SPECIFICATION.
++ 2 INCH HEADER TO EACH HALF OF THE TOTAL QUANTITY OF HCU'S.

7A-78

1750

150

17-18

1750

150

2?C-270

1250

260

78-7C

1750

150

0.75

12-26

I?50

150

SA

1750

150

.75

NOTES:
I. DEFINITION OF SYMBOLS

PR - INDICATES PRESSURE OF THE REACTOR

2. MAXIMUMOPERATING TEMPERATURE5
THE MAXIMUMSYSTEM OPERATING TEMPERATURE WILL NOT EXCEED 150 DEG. F.
FROM LOCATION I THROUGll 27 WITH THE FOLLOWING EXCEPTIONS.

7. MAXIMUMALLOWABLEPUMP SUCTION PRESSURE SHALL BE 50 PSIG.

8. PROCESS DIAGRAM 11201448 SHALL BE USED WITH ANO FORM PART OF
THIS PROCESS DATA. IF THERE ARE ANY CONFLICTS BETWEEN THE
PROCE5S DIAGRAM AND THIS PROCESS DATA, THE PROCESS DATA
SHALL GOVERN.'(

MODE A-
MOOE C-

MODE 0-

LOCATION
23
23
24"5
47
23
24
25
27

MAXIMUMTEMP. IOEG. F.l
200
546
546
280
280
200
280
280
280

3. MODE A-
: ' MAXIMUM CH'ARGING WATER PRESSURE SHALL BE 1600 PSIG NOMINAL~

ACCUMULATOR PRECHARGE PRESSURE SHAI.L BE 575 PSIG NOMINAL,
580 PSIG MAXIMUM, AT 70' ~

B. DELETED
C. LOCATION 20 - THE CRD COOLING WATER PRESSURE SHALL NOT BE LESS

THAN PR ~ 15 PSIG. FOP. THE CONDITIONS INDICATEO.
D. LOCATION 23 - MAXIMLMDRIVE COOLING REQUIREMENTS WILL NOT EXCEED

0.34 GPM/DRIVE FOR THE CONDITIONS LISTED. MINIMUMDRIVE COOLING
REQUIREMENTS WILL NOT BE LESS THAN 0.20 GPM/DRIVE.

10.

12

DURING SCRAM. THIS FLOW WILL BE DIRECTED INTO THE SCRAM DIS-
CHARGE VOLUME. FOLLOWING SCRAM. THIS FLOW WILL DECLINE AS
VALVE F002 CLOSES ANO AS THE SCRAM DISCHARGE VOLUME PRES-
SURIZES TO EQUAL THE REACTOR PRESSURE. AFTER THE SCRAM DIS-
CHARGE VOLUME ANO THE REACTOR VESSEL PRESSURE HAVE EQUAL-
IZED, FLOW WILL BE OIVERTEO TO THE REACTOR VESSEL VIA THE
CRO WITHDRAW LINES AT A FLOW RATE DEPENDENT ON THE REACTOR
PRESSURE:

I.E. (A.) APPROX. 15 GPM AT "0" PSIG. REACTOR PRESSURE.
18 ) APPHIOX 6 GPM AT 1000 PSIG REACTOR

PRESSURE'HIS

VALUE APPLIES IMMEDIATELYFOLLOWING COMPLETION OF SCRAM.
PRESSURE WILLIISUBSEQUENTLYEQUALIZE WITH REACTOR PRESSURE.

DESIGN PRESSURE ANO TEMPERATURE SHOWN IN "TABLE I" IS FOR
INFORMATION ONLY ANO IS THE BASIS FOR DESIGN OF BWRS SUP-
PLIED EQUIPMEIIT. ESTIMATED LINE SIZES ARE FOR INFORMATION
ONLY. ACTUAL DINE SIZES AS DETERMINED BY THE PIPING DESIGNER
SHALL MEET THE PROCESS DATA HYDRAULICREQUIREMENTS.

ALL VALUES SH(IWN IN MODES A, 8, C, AND 0 ARE NOMINALUNLESS-
OTHERWISE NOT%

MODE 8-
A. LOCATION 13 ANO 14 - INSERT VALVE F007-A CLOSES ON DRIVE INSERT

SIGNAL. WITHDRAW VALVE F007-8 CLOSES ON DRIVE WITHDRAW SIGNAL
BUT DOES NOT STAY CLOSED DURING SETTLING.

B. LOCATION 18 - THE CRO DRIVE WATER PRESSURE SHALL NOT BE LESS THAN
PR ~ 250 PSIG. FOR THE CONDITIONS )NO)GATED.

5. MODE C-
A. DELETED
B. THE 546 OEG. F. TEMPERATURE LISTED IN NOTE 2 FOR MODE C POSITIONS

23 ANO 2'1 F-.h L BE USED ONLY IN DETERMINING THE MINIMUMPIPE WALL
THICKNESS Irs VICINITYOF THE DRIVE HOUSING ANO NOT IN DETERMINING
STRESSES OUE TO THEPMAL EXPANSION. IN DETERMINING MINIMUMWALL
THICKNESS IT MAY BE iiSSUMEO THAT THIS TEMPERATURE OCCURS LESS THAN
I PERCENT OF THE OPERATING LIFE OF THE SYSTEM. SEE THE CRO
HYO. SYSTEM DESIGN SPECIFICATION TO DETERMINE CYCLIC STRESSES OUE
TO THERMAL EXPANSIOII.

C. LOCATION 21 TO 22 - THE PRESSURE DROP FROM LOCATION 21 TO 22 SHALL
NOT EXCEED 435 PSI AT 90 GPM FOR ANY CRO.

D. LOCATION 23 - A NEGATIVE FLOW RATE INDICATES FLOW FROM THE REACTOR
THROUGH THE DRIVE SEAL, INTO THE CRD. THE MAXIMUMLEAK RATE FROM THE
THE REACTOR CAN REACH 10 GPM PER DRIVE.

E. LOCATION 24 TO 25 - THE PRESSURE DROP FROM LOCATION 24 TO 25 SHALL
NOT EXCEED 162 PSI AT 30 GPM FOR ANY CRO.

F. RESPONSE TIME OF FCV-F002 IS SUCH THAT SCRAM IS COMPLETED BEFORE
FCY-F002 STARTS TO CLOSE.

G. SCRAM DRAIN VALVE FOG ANO VENT VALVE FOIO CLOSE WITH A SCRAM SIGNAL.

6. MODE 0-
A. DELETED

B. LOCATION 27 - THE SCRAM DISCHARGE VOLUME SHALL BE SIZED SO THAT
THE RESULTING PRESSURE AFTER 100 PERCENT STROKE IS LESS THAN 6S
P BIG.

WASHINGTON PNLIC PSKR SUPPLY SYSTEM

NUCLEAR PROJECT NO. 2
CONTROL ROD DRIVE SYSTEM

FIGU
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AMENDMENT NO. 16
June 1981
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WASHINGTON PUBLIC POWER SUPPLY SYSTEM

NUCLEAR PROJECT NO. 2

HVAC CHILLED WATER SYSTEM IN
RADWASTE BUILDING

FIGURE
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DISCLAIMER

FIGURE 9 '-7 (MULTI-COLORED)

FOR GENERAL SAFETY CLASS INFORMATION ONLY

FOR PROCESS PURPOSES SEE FOLLOWING FIGURE
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AMENDMENT NO. 16
June 1981

WASHINGTON PUBLIC POWER SUPPLY SYSTEM

NUCLEAR PROJECT NO. 2

FLOW DIAGRAM - REACTOR BUILDING PRIMARY

CONTAINMENT COOLING & PURGING SYSTEM

FIGURE
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AMENDMENT NO. 11

September 1980

WASHINGTON PUBLIC POWER SUPPLY SYSTEM

NUCLEAR PROJECT NO. 2

,!IVAC SYSTEMS FOR OFFICE ARFA AND
'LABORATORIES Ill SERVICE BUILDING

FIGURE
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WASHINGTON PUBLIC POWER SUPPLY SYSTEM

NUCLEAR PROJECT NO. 2

RADIOACTIVE WASTE DISPOSAL
SOLIDS, HANDLING SYSTEM
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