
,

f3
U

CONSUERS POWER COMPKlY '

APPLICATION FOR

REACTOR CONSTRUCTIOII PERMIT AND OPEhxTING LICENSE

DOCKET NO. 50-329
DOCKET NO. 50-330
AENDMCIT NO. 75

Enclosed herewith, revising and supplementing the above-entitled application,
are revised pages for incorporation in the Final Safety Analysis Report. The
Final Safety Analysis Report was submitted with /.ciendment 33 to the above
dockets on November 18, 1977 The enclosed material consists of the following:

1) Revisions to various FSAR Sections and Staff Requests for Additional Infor-
mation in response to certain Open Items associated with Staff review of
the Midland Plant.

2) Additional information the FSAR stated would be subsitted at this time.

3) Changes in various FSAR Sections resulting from routine design developments.

h) Changes in various FSAR Sections resulting from the FSAR Rereview Program.

5) Correction of minor errors and omissions.

6) Changes relating to the above (Tables of Contents , Figures, Tables , etc.) .

These new and revised pages bear the notation " Revision 27 3/60," and are marked
in the margin to indicate where changes have been made. Additional pages and
figures have been added as reflected on the revised Midland Plant FSAR " List of
Effective Pages."

Consumers Power Company

Dated: March 31, 1980 byh 7 )
Stephen Q liovell, Senior Vice President

l
!

!
'Sworn and subscribed to before me on this 31st day of March, 1980.

mdwh)sht /

HotaryPub1p,,JacksonCountyifMichigan_,

}tr commission expires September 21, 1982

<

W

"
''

;8 0 0 4 0 9 025t ,I |



DISTRIBUTION AND ACKNOEUEDGEMENT FORM

Bechtel Associates Professional Corporation

bhb70 RETURN TO:
BECHTEL ASSOCIATES

HOLDER OF FSAR SET NUMBER k PROFESSIONAL CORPORATION
P.O. BOX 1000 -

7REVISION NUMBER ANN ARBOR, MICHIGAN 48106

SUBJECT DISTRIBUTION AND ACKNOWLEDGEMENT Attention: Linda Hultquist
Job 7220-FSAR

The enclosed material is considered part of. a controlled Midland Plant FSAR.
Revisions should be incorporated in the FSAR by following the collating in-
structions attached to the revision. If any revision material is missing,
please indicate in the space provided below. The holder of the FSAR is held
responsible for the upkeep of their volumes.

In order to verify receipt of the enclosed information, please sign th' ac -
knowledgement below and return the entire form within 30 days to me at the
above location.

If you have transferred your assigned set (s), please indicate in the space
below the set number (s), party (ies) and mailing address (es) so that further
t iterial can be se- directly to the new set holder (s).

Set Number (s)

Name of Party (ies)

Address (es)

The following caterial was missing from the revision (s):

REV. NO. PAGE NO. TABLE NO. FIGURE NO. TAB

'

.

1

I hereby certify that I have received the material, except as noted.

|

Signature of. Set Holder Date

|.

_ _ _ - .
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* UNITED STATES

,& NUCLEAR REGULATORY COMMISSION

;M) |}
3 ' VASHINGTON, D. C. 20555.

-|.|f
.....
.

MEMORANDUM FOR: TERA Corp.

FROM: US NRC/TIDC/ Distribution Services Branch

SU3 JECT: Special Document Handling Requirements

-

_
1. Please use the following special distribution list for the

attached document.

.

-

J. The attached document requires the following special
considerations:

WWYy
Do not send oversize e h to the NRC PDR.

FitbiM M33
h Only eme oversize emeseenr.a was received - olease

returnforRegulatoryFilestorage.g f/[p6f /

O eroPrietar7 information - send azzidavit on17 to
the NRC PDR

O Other: (sPecirv)

Vow QfA Y

gp Fl ')'

No he> ~

Iq -
Oc: DS3 Files TIDC,DS3 Authcri ed Signatura

_ _ . .
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MIDLAND 1&2-FSAR !
l

iTABLE 1.7-1 1

h BOP NOTES, SYMBOLS, AND DETAILS

.

Drawing
and

Sheet Rev. Date Title Remarks

E-028 3 08-17-79 Symbols and General Ref FSAR Tables | 21
Notes for Single Lines 1.7-3, -4, -5,
and Schematics and -6

1 0
2 0

l3 0 |
4 1 l

l5 1
6 2
7 2
9 0 18
10 0
11 0
12 0 l

13 0
14 0
15 0
16 0
17 1
18 1
19 0

E-039 8 12-03-79 Seismic Wire Supports
Notes Symbols and Details 27

1 3
2 1 18
3 1
4 1
5 1 | 21.

7 1
8 1
9 1 18
11 2
11A 0
12 2 I2
13 1 I38
14 2
15 4 25
16 3
17 3
17A 1 16
17B 0

-

O < n et 1)
Revision 27
3/80,

t

. __._ _ . _ .
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MIDLAND 1&2-FSAR

TABLE 1.7-1 (continued)O
Drewing

and
Sheet Rev. Date Title Remarks,

18 0
l 19 0

19A O
19B 0
20 3
21 0

1822 1
,

23 1
24 1
26 2
27 3
28 5 || 25
28A 1
29 0 - 18 i

30 3 *

30A 1 | 21
30B 0
31 1 18
32 2
33 2 | 2734 1
34A 0
35 1 18 |
35A 0

.

36 2 827
37 0
38 0 18
39 0 -|
40 1 1 27
41 0 | 21,

E-042 44 02-20-80 Conduit and Tray Notes, Ref FSAR Table
Symbols and Details 1.7-7

8 14
10 11 27
10A 8
11B 8
18A 7
33 4
41 7
46 2 18
51 3
56 3

.

O <sueet 2)
Revision 27
3/80

- _ , _ .



MIDLAND 1&2-FSAR

TABLE 1.7-1 (continued)
O

Drawing
and

Sheet Rev. Date Title Remarks

58 0 | 19
61 0

1862 0
63 2 27,

64 4 |15
65 2
66 2
67 0 1868 6
69 0 -

69A 0
69B 1
69C 2
69D 2 25
100 9

27100A 2
101 7
102 3 18
103 2
104 2
105 6 | 19
106 8
106A 1 27
107 7
108 6
108A 0,

109 3
110 1
111 2

,
. 112 3 18

113 0
114 2
115 2
116 0
117 1
118 1
119 2
120 1
121 2
122 2 19
123 1
123A 0

18124 0
.

(sheet 3)
Revision 27
3/80-

__ _- . - --
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MIDLAND 1&2-FSAR*

TABLE 1.7-1 (continued)
b

Drawing
and

Sheet Rev. Date Title Remarks

125 0
126 2
127 0
128 0
129 0
130 1
131 2
132 1
133 0
134 1 18
135 1
136 0
137 0
138 2
139 0
140 0
141 1
142 2
144 1
145 3 27

; 146 2
147 2 25
148 3
149 1 27
300 0 (19
301 0 I 1D
302 1 127
303 1 1 21
304 0 18305 0
306 3 127
307 0
308 0 y 18309 0
310 0
311 1 * |27
312 0 18

i 313 0 +
314 3
314A 2 -

315 1 27
316 1
317 0 i18

,

. (sheet 4)
! Revision 27

3/80
.

--



MIDLAND 1&2-FSAR

TABLE 1.7-1 (continued)

Drawing
and

Sheet Rev. Date Title Remarks

318 2 | 21318A 0 | 18318B 1 1 27
319 1
320 0 25
321 1
322 0 | 19323 0 l 18324 3 | 27325 1 | 25326 0
327 1 18
328 0
329 4 21
330 1 18 '

331 1 25332 3 '

333 3
1

334 2 !
335 7 I
336 6 | 27
337 3
338 0
339 2 25
340 0
341 1 l

342 2
343 5 | 27
343A 2
344 0 25.

345 1
346 1
347 0
348 0
349 0
350 0 18
351 0 s

352' O
353 0 '

.

354 1 |25
355 0 118
356- 1 27
357 1

O < sweet 5)
Revision 27
3/80

i

. ,
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MIDLAND 1&2-FSAR
4

TABLE 1.7-1 (continued)

Drawing
and

Sheet Rev. Date Title Remarks

358 0 |18
359 3 | 27
360 0
361 1 25
362 2
363 3
364 2
364A 2
365 1 27
366 1 *

367 0 '

368 1
500 0
501 1 18
502 0
503 1 | 27 !

504 0
! 505 1

506 0
507 0
507A 0 19
508 0
509 0
510 0
511 0
512 0
513 3 1 27
514 0 25515 1
516 0
517 0 19
518 0 ,

600 3 27
601 3
602 1 25
603 2
604 4 | 27 |;

'

605 3
'

606 0 18
607 0
608 1 |27
609 1 | 21
610 0 118

,

1-

0 <sueet e)
Revision 27
3/80

f

-- _ . . _ _ _ _ _ _ _
- -_ _ - .__ p . . . _ . _ _. , ._.r , y



..

i

MIDLAND 1&2-FSAR

TABLE 1.7-1 (continued)
,

Drawing
and

_ Sheet Rev. Date Title Remarks

611 0
612 0 18
613 0
614 0

19615 0
616 2 | 271000 2 *

1001 2 21
1002 2 1 27

f 1003 0 | 191004 1
| 211005 0
g19

E-047 2 12-28-79 Notes and Details for | 27Separation of Class 1E
:

Equipment and Circuits 19 |
6 1 1

7 0
218 0

9 0
10 1 | 27
11 0

2112 0 |
13 0
13A 0 27

i

-
.

4

'

O (sheet 7)
Revision 27
3/80 |

.
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MIDLAND PLANT
UNITS 1 AND 2

REVISION NO. 27
to

FINAL SAFETY
.O ANALYSIS PEPORT

UNIT 1 : DOCKET 50-329
UNIT 2 : DOCKET 50-330

h CONSUMERS POWER COMPANY

O

. -- ._ _ - - _ _ _ .
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CONSUMERS POWER COMPAliY
,

APPLICATION FOR

!- REACTOR CONSTRUCTION PERMIT AND Ol'SRATING LICENSE

DOCKET NO. 50-329
DOCKET NO. 50-330
AMENDMENT NO. 754

#

,

Enclosed herewith, revising and supplementing the above-entitled application,
are revised pages for incorporation in the Final Safety Analysis Report. The
Final Safety Analysis Report was submitted with Amendment 33 to the above
dockets on November 18, 1977 The enclosed material consists of the following:

1) Revisions to various FSAR Sections and Staff Requests for Additional Infor-
mation in response to certain Open Items associated with Staff review of
the Midland Plant.

2) Additional information the FSAR stated would be submitted at this time.

3) Changes in various FSAR Sections resulting from routine design developments.

4) Changes in various FSAR dections resulting from the FSAR Rereview Program.

5) Correction of minor errors and omissions.

6) Changes relating to the above (Tables of Contents, Figures, Tables, etc.).

These new and revised pages bear the notation " Revision 27 3/80," and are marked
in the margin to indicate where changes have been made. Additional pages and
figures have been added as reflected on the revised Midland Plant FSAR " List of-
Effective Pages."

Consumers Power Company

Dated: March 31, 1980 by- Stephen H. Howell

Stephen H. Howell, Senior Vice President 1

.

1

Sworn and subscribed to before me on this 31st day of March, 1980.

|

~

(SEAL) Betty L. Bishop
'Notary Public, Jackson County, Michigan-

)(y commission-expires September 21,-1982 j
|

l

1

L'~ l
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INSTRUCTIONS FOR REVISION 27

' N_
Mote: These are instructions for renoving and inserting Revision 27 into

the itidland Units 1 & 2 FSAR - Volumes I through 20
Also please note that some of the figures have been changed to
read sh 1, sh 2, - these replace the ones that read A & B
TF von have anv nuestions, please call Linda lluitquist at x7340

~~

REMOVE INSERT

VOLUME 1

Revision Submittal Letter
(Behind Revision 26 Letter)

LOEP 1 thru 74 LOEP 1 thru 75

tb1 1.1-1 sh 19, 20, 37, 38, 43, tb1 1.1-1 sh 19, 20, 37, 38, 43,
44, 49, 50, 51 to 62, 44, 49, 50, 51 to 62,
62a to h, 86a, 86b, 87, 62a to h, 86a, 86b, 87,
RR, 89, 90, 05 to In2, 88, 89, 90, 95 to 102, 102a to d,
102a to d. 103, 104 103, 104

fir 1.1-1 to 3 fig 1.1-1 to 3
.

pg 1.2-17, 18 pg 1.2-17, 18

fig 1.2-2, 6, 20 fig 1.2-2, 6, 20

tb1 1.6-2 sh 5, 6 tb1 1.6-2 sh 5, 6

thi 1.7-1 sh 1 to 7 tb1 1.7-1 sh 1 to 7

tb1 1.7-7 sh 1, 2 thi 1.7-7 sh 1, 2

tb1 1.7-3 sh 1 to 3 tb1 1.7-3 sh 1 to 4

tb1 1.7-4, 5 tb1 1.7-4, 5

tb1 1.7-6 sh 1 to 4 tb1 1.7-6 sh 1 to 4

tb1 1.7-9 sh 1 to 4 tb1 1.7-9 sh 1 to 4

tb1 1.7-11 sh 1 to 9 tb1 1.7-11 sh 1 to 9

tb1 1.7-12 sh I to 4 tb1 1.7-12 sh I to 4

th1 1.7-13 sh 1, 2 tb1 1.7-13 sh 1, 2

tb1 1.7-15 sh 1 to 21 tb1 1.7-15 sh 1 to 23

pg 2.1-3 to 6a, 6b pg 2.1-3 to 6a, 6b

fig 2.1-1A fig 2.1-1A



__. . . - _ - _ _ _ -

Instructions.for Revision 27
Page Two

RFwovF INSERT

VOLUME 2

tb1 2.2-4, 5 thi 2.2-4, 5

pg 2.4-19, 20, 21, 22, 31, 32 pg 2,4-19, 20, 21, 22, 31, 32

VOLUME 3

.

pg 2.5-69, 70 pg 2.5-69, 70

VOLUME 5

pg 3-ix, x, xi, xii, xviiic, d pg 3-ix, x, xi, xii, xviiic, d

pg 3.1-5, 6, 23, 24, 27, 28, 31, 32 pg 3.1-5, 6, 23, 24, 27, 28, 31, 32

tb1 3.2-1 sh 11, 12, 33, 34, 47, 48 tb1 3.2-1 sh 11, 12, 33, 34, 47, 48

VOLUME 6

pg 3.6-47, 48 pg 3.6-47, 48

VOLUME 8

pg 3.9-3, 4, 31, 32 pg 3.9-3, 4, 31, 32

tb1 3.9-1 sh 1, 2, 10a, 10b, 17, 18 tb1 3.9-1 sh 1, 2, 10a, 10b, 17, 18

tb1 3.9-10A sh 1, 2 tb1 3.9-10A sh 1, 2

tb1 3.9-17 sh 14m to p, 72a, 72b, tb1 3.9-17 sh 14m to p, 72a, 72b,
89, 90, 123, 124 89, 90, 123, 124

tb1 3.9-28 sh 17, 18, 46c, 46d, 47, 48 tb1 3.9-28 sh 17, 18, 46c, 46d, 47, 48

tb1 3.9-46, 47 tb1 3.9-46, 47

VOLUME 9

pg 3.10-27, 28, 29, 30, 36a, 36b, pg 3.10-27, 28, 29, 30, 36a to d,
37, 38, 38c, 38d, 55 37, 38, 38c, 38d, 55

pg 3.11-1, 2 pg 3.11-1, 2

tb1 3.11-1 sh 1,.2, 9,.10, 23, 24, tb1 3.11-1 sh 1, 2, 9, 10, 23, 24,
27, 28, 30a, 30b, 37, 38 27, 28,.37, 38 |

tb1 3.11-4 sh 111 tbl 3.11-4 sh 111

x



.. .

Instructions for Revision-27
Page Three

REMOVE INSERT

pg 3A-1, 2, 25, 26, 27, 28, 29, pg 3A-1, 2, 25, 26, 27, 28, 29,
*

i
'

30, 95, 96, 115, 116 30, 95, 96, 115, 116

VOLUME 11

pg 4.3-29, 30, 37, 38, 43, 44 pg 4.3-29, 30, 37, 38, 43, 44,

pg 4.6-3, 4 pg 4.6-3, 4

pg 5-via, vib pg 5-via, vib

tb1 5.1-5 sh 1, 2 tb1 5.1-5 sh 1, 2-

tb1 5.1-6 sh 2, tb1 5.1-6 sh 2
5.1-7 sh 1, 2 5.1-7 sh 1, 2

; ffe 5.1-1A, IB, 2A, 2B fig 5.1-1 sh 1, 2
1 5.1-2 sh 1, 2

pg 5.2-16a, 16b -- -

pg 5.4-1, 2, 3, 4, 5, 6, pg 5.4-1, 2, 3, 4, 5, 6,
6a to d, 11, 12 6a to d, 11, 12

3
tb1 5.4-1, 3, 4 tb1 5.4-1, 3, 4

|

tb1 5.4-5 sh 1, 2 tb1 5.4-5 sh 1, 2

I fig 5.4-2 fig 5.4-2

!

j VOLUME 12

pg 6-xxi, xxii, xxix pg 6-xxi, xxii, xxix
;

pg 6.2-93, 94 pg 6.2-93, 94

| tb1 6.2-6 sh 2, and 6.2-7 tb1 6.2-6 sh 2,and 6.2-7

I
-tb1 6.2-24 sh 1, 2 tb1 6.2-24 sh 1, 2

i

fig 6.2-51A, B fig 6.2-51 sh 1, 2

j 6.2-92A, B 6.2-52 sh 1, 2
1

VOLT 1FF 11,

pg 6.3-10c, 10d---

pg 6.3-11, lla, lib, 12 pg 6.3-11, 12
,

fig 6.3-1, lA, 2 fig 6.3-1 sh 1, 2
i 6.3-2

tb1 6.5-2 sh 2 tb1 6.5-2 sh 2

. ._ _. . - - _ . . __ _._._ ~ _.._
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Instructions for Rsvision 27
Page Four

O |
REMOVE INSERT

VOLUME 14

pg 7.4-1, 2, 2a, 2b, 7, 8, 8a to d, pg 7.4-1, 2, 2a, 2b, 7, 8a to d,
9,.10, 12a, 12b, 13, 14 to 16 9, 10, 12c, 12b, 13, 14 to 16

tb1 7.4-1 sh 1, 2 tb1 7.4-1 sh 1, 2

tb1 7.4-2, 3 tb1 7.4-2, 3

pg 7.5-3, 4 pg 7.5-3, 4

tb1 7.5-1 sh 1 to 5 tb1 7.5-1 sh I to 6

pg 7.6-9, 10 pg 7.6-9, 10

pg 7.7-21, 22 pg 7.7-21, 22

tb1 7.7-2 sh 2, 3 tb1 7.7-2 sh 2, 3

fig 7.7-8 to 11 fig 7.7-8 to 11

pg 8.1-1, 2 pg 8.1-1, 2

pg 8.2-7, 8, 9 pg 8.2-7, 8, 9

pg 8.3-19, 20, 36 e to h, pg 8.3-19, 20, 36e to f,
37, 38 37, 38, 38a, 38b

tb1 8.3-6, 7 tb1 8.3-6, 7

fig 8.3-2, 3, 4, 54 fig 8.3-2A, B, 3,
8.3-4 sh 1, 2
8.3-54

.

VOLUME 15

pg 4-xvii, xviii, xix, xx, xxi, pg 9-xvii, xviii, xix, xx, xxi,
xxii, xxiii, xxiv xxii, xxiii, xxiv

pg 9.1-3, 4, 7, 8, 9 pg 9.1-3, 4, 7, 8, 8a, 8b, 9, 10

-fig 9.1-1A, B fig 9.1-1 sh 1, 2

pg 9.2-11, 12, 53, 54, 55, 56,. pg 9.2-11, 12, 53, 54, 55, 56,
57, 58 57, 58

tb1 9.2-25 sh 3, 26 sh 1, 2, 3 tb1 9.2-25 sh 3, 26 sh 1, 2, 3

() tb1 9.2-27, 28 tb1 9.2-27, 28

.



.

Instructions for Revision 27
Page Five

REMOVE INSERT

fig 9.2-2A, B, fig 9.2-2 sh 1, 2
9.2-3A, B 9.2-3 sh 1, 2*

9.2-4A, B 9.2-4 sh 1, 2
9.2-7A, B 9.2-7 sh 1, 2
9.2-8A, B 9.2-8 sh 1, 2

*
9.2-9A, B 9.2-9 sh 1, 2
9.2-10A, B 9.2-10 sh 1, 2
9.2-11A, B, C 9.2-11 sh 1, 2, 3
9.2-18A, B 9.2-18 sh 1, 2

, fig 9.2-21A, B fig 9.2-21 sh 1, 2
.

fig 9.2-22B, 23 fig 9.2-22 sh 2
9.2-23

fig 9.2-24 sh 1, 2 fig 9.2-24 sh 1, 2

fig 9.3-3 to 6 fig 9.3-3 to 6
9.3-17, 17A 9.3-17 sh 1, 2
9.3-18, 19 9.3-18, 19

fig 9.3-31B fig 9.3-31 sh 2
9.3-32A, B 9.3-32 sh 1, 2

O 9.3-33B ' 9.3-33 sh 2
9.3-34A, B 9.3-34 sh 1, 2
9.3-35 9.3-35
9.3-37 sh 2 9.3-37 sh 2
9.3-38 sh 1, 2 9.3-38 sh 1, 2
9.3-40A, B 9.3-40 sh 1, 2

VOLUME 16

pg 9.4-21, 22, 31, 32, 57, 18 pg 9.4-21, 22, 31, 32, 57, 58

tb1 9.4-6 sh 1 to 4 tb1 9.4-6 sh 1 to 4

tb1 9.4-7, 8 sh 1, 2, 9, 10, 11 tb1 9.4-7 sh 1, 2, 9, 10, li

fig 9.4-10, 10A, 11, 12 fig 9.4-10, 10A, 11, 12
9.4-13A, B, C 9.4-13 sh 1, 2, 3
9.4-14 sh 1, 2 9.4-14 sh 1, 2
9.4-15A, B 9.4-15 sh 1, 2
9.4-18, 18A 9.4-18 sh 1, 2
9.4-19 9.-4~19 sh 1, 2-

|

! pg 9.5-21 to 24, 27, 28, 31, 32 pg 9.5-21 to 24, 24a, 24b, 27, 28, 31,32

fig 9.5-24, 24A fig 9.5-24 sh 1, 2
9.5-25 sh 1, 2 9.5-25 sh~1, 2--~

9.5-3nA, B 9.5-30 sh 1, 2y j 4

pc9[-30sh3,4------ -

.- - . ,. ,. - - _ - . . ._ .-.



Instructions for Revision 27
Page Six-

REMOVE INSERT

VOLUME 17

fig 10.3-2 sh 1, 2 fig 10.3-2 sh 1, 2
10.3-4 sh 1, 2

pg 10.4-35, 36, 36a, 36b pg 10.4-35, 36, 36a, 36b

fig 10.4-3A, B fig 10.4-3 sh 1, 2
10.4-10 sh 1, 2 10.4-10 sh 1, 22

10.4-12 sh 1, 2 10.4-12 sh 1, 2
10.4-13 sh 1, 2 10.4-13 st 1, 2
10.4-14 10.4-14 sh 1, 22

10.4-15 10.4-15 sh 1, 2

fig 10.4-19, 22A, 24 fig 10.4-19, 22A, 24
10.4-25A, B 10.4-25 sh 1, 2

'

10.4-26A, B 10.4-26 sh 1, 2

pg 11.2-9, 10 pg 11.2-9, 10, 11

tb1 11.2-1 sh 3 c:o 8 tb1 11.2-1 sh 3 to 8

i tb1 11.2-9, 10 tb1 11.2-9, 10

! fig 11.2-1 sh I fig 11.2-1 sh 1 -

11.2-2 sh 1, 2 11.2-2 sh 1, 2'

11.2-6 11.2-6

; pg 11.3-1, 2, 3, 4, 8a, 8b pg 11.3-1, 2, 3, 4, 8a, 8b
:t

tb1 11.3-1, 2, 11, 12, 13, 14, tb1 11.3-1, 2, 11, 12, 13, 14,
17, 18, 19, 20, 21, 22, 25 17, 18, 19, 20, 21, 22, 25

i fig 11.3-2 sh 1, 2 fig 11.3-2 sh 1, 2

VOLUME 18
*

| pg-12.3-1, 2, 9, 10, 11, 12 pg 12.3-1, 2, 9, 10, 11, 12

'

tb1 12.3-5 sh I to 20 tb1 12.3-5 sh I to 21

j fig 12.3-43 fig 12.3-43

pg 13.1-23, 24 pg 13.1-23, 24'

VOLUME 19*

; pg 14A.1-25, 26, 27, 28, 33, 34 pg 14A.1-25, 26, 27, 28, 33, 34, 75, 76

.

; -
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Instructions for Revision 27'

Page Seven

REMOVE INSERT

pg 15B.1-1 to 8 pg 15B.1-1 to 8
.

i,

pg 17.1-7, 8 pg 17.1-7, 8

i

4

I

,

)

!

,

|

I
,

i

1

i

/..

1

- , , . . . c..- . . .___. , , _ _ . .,. . . _ . _ _ . - _ , _ _ . _ .,_ , _ . . . , _ _ . , _ _ . , . _ , _ _ _ , _ , _ _ , .
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Instructions for Revision 27
Page Eight-

'

THIS PAGE IS FOR INSERTING REVISION 27 INTO VOLUMES 1, 2, 3 0F THE O & R

I
____ __ _ _ _______

.

PEMOVE INSERT

'. O&R LOEP-1 to 32 Q&R LOEP-1 to 32

Q&R CR-5, 6, 9, 10, 10s Q&R CR-5, 6, 9, 10, 10a,.10b

Q&R 3-1, ii, iii, iv Q&R 3-1, 11, iii, iv

Q&R 3.8-9, 10, 13 Q&R 3.8-9, 10, 13

~

Q&R 3.9-37, 38, 47, 48 Q&R 3.9-37, 38, 47, 40
.

Q&R 3.11-24c, 24d Q&R 3.11-24c, 24d

Q&R 6-1, 11 Q&R 6-1, 11

' O&R 6.2-47, 48, 53, 54 Q&R 6.2-47, 48, 53, 54

| Q&R 7-i, 11 Q&R 7-i, 11

Q&R 7.4-1 to 4 Q&R 7.4-1 to 4

j Q&R 7.5-3 to 6 Q&R 7.5-3 to 6
'

Q&R 8-i, 11 O&R 8-i, 11

Q&R 8.3-25 O&R 8.3-25 to 34
,

s

Q&R 9-1, 11 Q&R 9-1, 11

Q&R 9.5-3, 4, 45, 46, 47, 48, 49 Q&R 9.5-3, 4, 45, 46, 47, 48, 49

Q&R 14-1 Q&R 14-1

Q&R 14.2-5, 6, 16a, 16b, 17, 18, 23, 24 Q&R 14.2-5, 6, 16a, 16b, 17, 18, 23, 24

Q&R 15-111, iv Q&R 15-111, iv
,

!

Q&R 15D-11, 12 Q&R 15D-11, 12

:

'

.

-- . . . _ . . . _ .. . . - _ . . . _ , . - - - . . _ , . -
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; . Instructions for Revision 27

: Page Nine
i
)

:

THIS PAGE IS FOR INSERTING REVISION INTO THE SITE DfERGENCY PLAN (SEP)
'
,

i

- - _ _ ___

!
I
i REMOVE INSERT
i-
'

Q&R SEP-1 Q&R SEP-1

EP LOEP 1 to 4 EP LOEP 1 to 4
4

,
Q&R SEP 6.4-1, 2 Q&R SEP 6.4-1, 2

i

:
i

i
.

k

<

1

>

1

!~
j

i i

i !

i
4

3
4

!

:
;
,

n

I

;

4

i

k
:
i

|

e
1

k
:
!~
a

.
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MIDLAND 1&2-FSAR

LIST OF EFFECTIVE PAGES
/ \( ,) This List of Effective Pages identifies those text pages, tables,

figures, and tabs that are currently effective in the FSAR.

Latest Latest Latest
Sheet ID Rev. Sheet ID Rev. Sheet ID Rev.

I

VOLUME 1 LOEP 13 27 LOEP 60 27
LOEP 14 27 LOEP 61 27

i 12 LOEP 15 27 LOEP 62 27
ii 12 LOEP 16 27 LOEP 63 27
iii 21 LOEP 17 27 LOEP 64 27
iv 21 LOEP 18 27 LOEP 65 27
v 21 LOEP 19 27 LOEP 66 27
vi 21 LOEP 20 27 LOEP 67 27
vii 21 LOEP 23 27 LOEP 68 27
viii 21 LOEP 23 27 LOEP 69 27
ix 21 LOEP 24 27 LOEP 70 27
x 21 LOEP 24 27 LOEP 71 27
xi 21 LOEP 25 27 LOEP 72 27
xii 21 LOEP 26 27 LOEP 73 27
xiii 15 LOEP 27 27 LOEP 74 27
xiv 21 LOEP 28 27 Chapter 1 Tab
xv 21 LOEP 29 27 1-i 26
xvi 12 LOEP 30 27 1-ii 26
xvii 12 LOEP 31 27 1-iii 0
xviii 21 LOEP 32 27 1-iv 0
xix 26 LOEP 33 27 1-v 26

s xx 26 LOEP 34 27 1-vi 26
xxi 12 LOEP 35 27 1-vii 0
xxii 26 LOEP 36 27 1-viii 0
xxiii 26 LOEP 37 27 1-ix 25
xxiv 26 LOEP 38 27 1.1 Tab
xxv 26 LOEP 39 27 1.1-1 1
xxvi 26 LOEP 40 27 1.1-2 23
xxvii 26 LOEP 41 27 1.1-3 0
xxviii 26 LOEP 42 27 1.1-4 0
xxix 26 LOEP 43 27 1.1-5 0
xxx 26 LOEP 44 27 1.1 Tbl Tab
xxxi 2f LOEP 45 27 Tbl 1.1-1
xxxii 26 LOEP 46 27 Sheet 1 15
LOEP Tab LOEP 47 27 Sheet 2 15
LOEP 1 27 LOEP 48 27 Sheet 3 25
LOEP 2 27 LOEP 49 27 Sheet 4 13

'

LOEP 3 27 LOEP 50 27 Sheet 5 13,

LOEP 4 27 LOEP 51 27 Sheet 6 13
LOEP 5 27 LOEP 52 27 Sheet 7 13
LOEP 6 27 LOEP 53 27 Sheet 8 13
LOEP 7 27 LOEP 54 27 Sheet 9 18
LOEP 8 27 LOEP 55 27 Sheet 10 17
LOEP 9 27 LOEP 56 27 Sheet 11 17
LOEP 10 27 LOEP 57 27 Sheet 12 17
LOEP 11 27 LOEP 58 27 Sheet 12a 22,

LOEP 12 27 LOEP 59 27 Sheet 12b 22gx

LOEP-1 Revision 27
3/80

.
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MIDLAND 1&2-FSAR
1

LIST OF EFFECTIVE PAGES (continued)

Latest Latest Latest
1Sheet ID Rev. Sheet ID Rev. Sheet ID Rev.

.

Sheet 13 19 Sheet 50b 26 Sheet 81 26
Sheet 14 19 Sheet 50c 26 Sheet 82 26
Sheet 15 19 Sheet 50d 26 Sheet 82a 24
Sheet 16 19 Sheet 50e 26 Sheet 82b 24
Sheet 17 19 Sheet 50f 26 Sheet 83 24
Sheet 18 15 Sheet 50g 26 Sheet 84 21
Sheet 19 15 Sheet 50h 26 Sheet 85 21
Sheet 20 27 Sheet 51 27 Sheet 86 21
Sheet 21 21 Sheet 52 27 Sheet 86a 27
Sheet 22 19 Sheet 53 27 Sheet 86b 27
Sheet 23 19 Sheet 54 27 Sheet 87 27
Sheet 24 24 Sheet 55 27 Sheet 88 25
Sheet 25 19 Sheet 56 27 Sheet 89 27
Sheet 26 19 Sheet 57 27 Sheet 90 25
Sheet 27 19 Sheet 58 27 Sheet 91 25
Sheet 28 21 Sheet 59 27 Sheet 92 17
Sheet 28a 19 Sheet 60 27 Sheet 93 21
Sheet 28b 19 Sheet 61 27 Sheet 94 21
Sheet 28c 19 Sheet 62 27 Sheet 95 27
Sheet 28d 19 Sheet 62a 27 Sheet 96 27
Sheet 29 13 Sheet 62b 27 Sheet 97 27
Sheet 30 13 Sheet 62c 27 Sheet 98 27
Sheet 31 13 Sheet 62d 27 Sheet 99 26
Sheet 32 13 Sheet 62e 27 Sheet 100 27
Sheet 33 13 Sheet 62f 27 Sheet 101 27
Sheet 34 13 Sheet 62g 27 Sheet 102 27,

Sheet 35 13 Sheet 62h 27 Sheet 102a 27
Sheet 36 13 Sheet 63 25 Sheet 102b 27
Sheet 37 13 Sheet 64 26 Sheet 102c 27
Sheet 38 27 Sheet 64a 24 Sheet 102d 27
Sheet 38a 27 Sheet 64b 24 Sheet 103 27
Sheet 38b 27 Sheet 65 17 Sheet 104 27
Sheet 39 18 Sheet 66 17 Sheet 105 15
Sheet 40 26 Sheet 67 17 Sheet 106 15
Sheet 41 24 Sheet 68 14 Sheet 107 15
Sheet 42 18 Sheet 69 16 Sheet 108 15
Sheet 43 18 Sheet 70 13 Sheet 109 15
Sheet 44 27 Sheet 71 13 Sheet 110 18
Sheet 45 25 Sheet 72 13 Sheet 111 21
Sheet 46 25 Sheet 73 13 1.1 Fig. Tab
Sheet 46a 25 Sheet 74 13 Fig. 1.1-1 27
Sheet 46b 13 Sheet 75 17 Fig. 1.1-2 27
Sheet 47 13 Sheet 76 13 Fig. 1.1-3 27
Sheet 48 14 Sheet 77 13 Fig. 1.1-4 0
Sheet 49 27 Sheet 78 13 Fig. 1.1-5 0
Sheet 50 20 Sheet 79 13 Fig. 1.1-6 0
Sheet 50a 22 Sheet 80 18 Fig. 1.1-7 0

LOEP-2 Revision 27
3/80

I
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MIDLAND 1&2-FSAR

LIST OF EFFECTIVE PAGES (continued)

Latest Latest Latest
Sheet ID Rev. Sheet ID Rev. Sheet ID Rev.

1.2 Tab Fig. 1.2-13 21 Sheet 12 18
1.2-1 0 Fig. 1.2-14 18 Sheet 13 26
1.2-2 27 Fig. 1.2-15 21 Sheet 14 18
1.2-3 9 Fig. 1.2-16 26 Sheet 15 26
1.2-4 18 Fig. 1.2-17 26 1.4 Tab
1.2-4a 18 Fig. 1.2-18 26 1.4-1 26
1.2-4b 9 Fig. 1.2-19 17 1.4-2 26
1.2-5 0 Fig. 1.2-20 26 1.4-3 0
1.2-6 27 Fig. 1.2-21 26 1.4-4 0
1.2-7 25 Fig. 1.2-22 22 1.5 Tab
1.2-8 25 Fig. 1.2-23 15 1.5-1 26
1.2-9 0 Fig. 1.2-24 4 1.5-2 26
1.2-10 0 Fig. 1.2-25 0- 1.5-3 26
1.2-11 15 Fig. 1.2-26 9 1.6 Tab
1.2-12 0 Fig. 1.2-27 18 1.6-1 20
1.2-13 26 Fig. 1.2-28 25 1.6 Tb1 Tab
1.2-14 13 Fig. 1.2-29 18 Tb1 1.6-1
1.2-15 26 Fig. 1.2-30 18 Sheet 1 23

,

1.2-16 3 Fig. 1.2-31 24 Sheet 2 24
1.2-17 23 Fig. 1.2-32 14 Tb1 1.6-2 '

1.2-18 27 Fig. 1.2-33 14 Sheet 1 26
1.2-18A 25 1.3 Tab Sheet 2 26

O 1.2-18B 25 1.3-1 18 Sheet 3 26
1.2-19 25 1.3 Tbl Tab Sheet 4 26
1.2-20 27 Tb1 1.3-1 Sheet 5 26
1.2-21 0 Sheet 1 16 Sheet 6 27
1.2-22 0 Sheet 2 15 Sheet 7 26

1
1,2-23 0 Sheet 3 15 Tb1 1.6-3 10 -

1.2-24 0 Sheet 4 15 Tb1 1.6-4 22
1.2 Tb1 Tab Sheet 5 15 1.7 Tab
Tb1 1.2-1 Sheet 6 15 1.7-1 25
Sheet 1 1% Sheet 7 15 1.7-2 4
Sheet 2 18 Sheet 8 15 1.7 Tb1 Tab
Sheet 3 18 Sheet 9 15 Tb1 1.7-1

1.2 Fig. Tab Sheet 10 15 Sheet 1 27
.

Fig. 1.2-1 18 Tb1 1.3-2 Sheet 2 27
Fig. 1,2-2 26 Sheet 1 18 Sheet 3 27
Fig. 1.2-3 26 Sheet 2 19 Sheet 4 27 .

Fig. 1.2-4 25 Sheet 3 19 Sheet 5 27
Fig. 1.2-5 26 Sheet 4 19 Sheet 6 27
Fig. 1,2-6 25 Sheet 5 19 Sheet 7 27 .

Fig. 1.2-7 26 Sheet 6 19 Tbl 1.7-2
Fig. 1.2-8 26 Sheet 7 19 Sheet 1 27
Fig. 1.2-9 15 Sheet 8 26 Sheet 2 27
Fig. 1.2-10 18 Sheet 9 18 Tb1 1.7-3
Fig. 1.2-11 18 Sheet 10 26 Sheet 1 27
Fig. 1.2-12 7 Sheet 11 18 Sheet 2 27

LOEP-3 Revision 27'
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e MIDLAND 1&2-FSAR
.

LIST OF EFFECTIVE PAGES (continued)

O
Latest Latest Latest

Sheet ID Rev. Sheet ID Rev. Sheet ID Rev.

Sheet 3 27 Sheet 6 25 Tb1 1.7-16
Sheet 4 27 Sheet 7 27 Sheet 1 19-

Tb1 1.7-4 27 Sheet 8 21 Sheet 2 19
Tb1 1.7-5 27 Sheet 9 27 Sheet 3 19
Tbl 1.7-6 Tb1 1.7-12 Sheet 4 19
Sheet 1 25 Sheet 1 27 Tb1 1.7-17 2
Sheet 2 27 Sheet 2 27 Tb1 1.7-18 2
Sheet 3 25 Sheet 3 27 Tb1 1.7-19
Sheet 4 25 Sheet 4 27 Sheet 1 2

Tb1 1.7-7 Tb1 1.7-13 Sheet 2 2
Sheet 1 20 Sheet 1 27 Sheet 3 2
Sheet 2 20 Sheet 2 27 Sheet 4 2 l

Sheet 3 19 Tb1 1.7-14 Tb1 1.7-20 2
Sheet 4 19 Sheet 1 20 Tb1 1.7-21 2
Sheet 5 19 Sheet 2 19 Chapter 2 Tab
Sheet 6 19 Sheet 3 18 2-i 1
Sheet 7 19 Sheet 4 18 2-ii 26 '

Sheet 8 19 Sheet 5 18 2-iii 7
Sheet 9 19 Sheet 6 18 2-iv 3
Sheet 10 19 Sheet 7 18 2-v 26
Sheet 11 19 Sheet 8 18 2-vi 18

Tb1 1.7-8 Sheet 9 18 2-vii 18
Sheet 1 20 Sheet 10 18 2-viii 0
Sheet 2 20 Tb1 1.7-15 2-ix 0
Sheet 3 18 Sheet 1 27 2-x 0
Sheet 4 19 Sheet 2 27 2-xi 15
Sheet 5 19 Sheet 3 27 2-xii 15
Sheet 6 19 Sheet 4 27 2-xiii 18
Sheet 7 19 Sheet 5 27 2-xiv 18
Sheet 8 19 Sheet 6 27 2-xv 14

Tb1 1.7-8a Sheet 7 27 2-xsi 1
|Sheet 1 25 Sheet 8 27 2-xvii 0 )

,

Sheet 2 25 Sheet 9 27 2-xviii 0
Sheet 3 25 Sheet 10 27 2-xix 7
Sheet 4 25 Sheet 11 27 2-xx 19 l

Tb1 1.7-9 Sheet 12 27 2-xxa 19
Sheet 1 27 Sheet 13 27 2-xxb 19
Sheet 2 25 Sheet 14 27 2-xxi 15
Sheet 3 27 Sheet 15 27 2-xxii 15
Sheet 4 19 Sheet 16 27 2-xxiii 15

Tbl 1.7-10 25 Sheet 17 27 2-xxiv 19
Tb1 1.7-11 Sheet 18 27 2.1 Tab
Sheet 1 25 Sheet 19 27 2.1-1 0
Sheet 2 18 Sheet 20 27 2.1-2 0
Sheet 3 27 Sheet 21 27 2.1-3 27
Sheet 4 18 Sheet 22 27 2.1-4 27
Sheet 5 27 Sheet 23 27 2.1-5 27

LOEP-4 Revision 27
3/80
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MIDLAND 1&2-FSAR

LIST OF EFFECTIVE PAGES (continued)
U,
,,

.

Latest Latest Latest
Sheet ID Rev. Sheet ID Rev. Sheet ID Rev.

2.1-6 27 Fig. 2.1-11 0 2.2-8 13
2.1-6a 27 Fig. 2.1-12 0 2.2-9 3
2.1-6b 3 2.2-10 13
2.1-7 0 VOLUME 2 2.2-10a 3
2.1-8 0 2.2-10b 3
2.1-9 0 i 12 2.2-11 1
2.1-10 0 11 12 2.2-12 0
2.1 Tb1 Tab iii 21 2.2-13 1
Tb1 2.1-1 0 iv 21 2.2-14 12
Tb1 2.1-2 v 21 2.2-15 11
Sheet 1 0 vi 21 2.2-16 11
Sheet 2 0 vii 21 2.2-17 11
Sheet 3 0 viii 21 2.2-18 11

Tb1 2.1-3 ix 21 2.2-19 11
Sheet 1 0 x 21 2.2-20 3
Sheet 2 0 xi 21 2.2-21 11

Tbl 2.1-4 0 xii 21 2.2-22 12
Tb1 2.1-5 0 xiii 15 2.2-23 12
Tb1 2.1-6 xiv 21 2.2 Tb1 Tab
Sheet 1 0 xv 21 Tb1 2.2-1
Sheet 2 0 xvi 12 Sheet 1 1
S.''eet 3 0 xvii 12 Shcet 2 0O sheet 4 0 xviii 21 Tb1 2.2-2 0'

Tbl 2.1-7 0 xix 26 Tbl 2.2-3 1
Tb1 2.1-8 xx 26 Tbl 2.2-4 27
Sheet 1 0 xxi 12 Tb1 2.2-5 12
Sheet 2 0 xxii 26 Tb1 2.2-6 1
Sheet 3 0 xxiii 26 Tb1 2.2-7 12
Sheet 4 0 xxiv 26 Tb1 2.2-8 3

Tb1 2.1-9 xxv 26 Tb1 2.2-9 3
Sheet 1 0 xxvi 26 2.2 Fig. Tab
Sheet 2 0 xxvii 26 Fig. 2.2-1 1
Sheet 3 0 xxviii 26 Fig. 2.2-2 1

Tb1 2.1-10 0 xxix 26 Fig. 2.2-3 0
Tb1 2.1-11 0 xxx 26 Fig. 2.2-4 1 j
2.1 Fig. Tab xxxi 26 Fig. 2.2-5 1 -

Fig. 2.1-1 0 xxxii 26 Fig. 2.2-6 3
Fig. 2.1-1A 27 2.2 Tab Fig. 2.2-7 0 |Fig. 2.1-2 18 2.2-1 3 Fig. 2.2-8 0 ;

Fig. 2.1-3 1 2.2-2 3 Fig. 2.2-9 1 |
Fig. 2.1-4 0 2.2-2a 3 Fig. 2.2-10 7 |Fig. 2.1-5 0 2.2-2b 3 Fig. 2.2-11 0
Fig. 2.1-6 0 2.2-3 26 Fig. 2.2-12 0
Fig. 2.1-7 0 2.2-4 26 Fig. 2.2-13 0
Fig. 2.1-8 0 2.2-5 1 Fig. 2.2-14 0
Fig. 2.1-9 0 2.2-6 1 Fig. 2.2-15 0
Fig. 2.1-10 0 2.2-7 13 Fig. 2.2-16 0

O
(._) LOEP-5 Revision 27
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MIDLAND 1&2-FSAR
-

LIST OF EFFECTIVE PAGES (continued)
O

Latest Latest Latest
Sheet ID Rev. Sheet ID Rev. Sheet ID Rev.

Fig. 2.2-17 0 2.3-45 7 Sheet 7 7
Fig. 2.2-18 1 2.3 Tb1 Tab Sheet 8 7
2.3 Tab Tb1 2.3-1 0 Sheet 9 7
2.3-1 0 Tb1 2.3-2 0 Sheet 10 7
2.3-2 7 Tb1 2.3-3 0 Sheet 11 7
2.3-3 14 Tb1 2.3-4 0 Sheet 12 7
2.3-4 7 Tb1 2.3-5 0 Sheet 13 7
2.3-5 7 Tb1 2.3-6 0 Sheet 14 7
2.3-6 7 Tbl 2.3-7 0 Sheet 15 7
2.3-7 21 Tb1 2.3-8 0 Sheet 16 7
2.3-8 9 Tb1 2.3-9 Sheet 17 7
2.3-9 21 Sheet 1 0 sheet 18 7
2.3-10 9 Sheet 2 0 Sheet 19 1 7
2.3-11 7 Tbl 2.3-10 Sheet 20 7
2.3-12 7 Sheet 1 0 Sheet 21 7
2.3-13 9 Sheet 2 0 Sheet 22 7
2.3-14 7 Tb1 2.3-11 Sheet 23 7
2.3-15 11 Sheet 1 0 Sheet 24 7
2.3-16 11 Sheet 2 0 Sheet 25 7
2.3-17 7 Tb1 2.3-12 Sheet 26 7
2.3-18 7 Sheet 1 0 Sheet 27 7
2.3-19 7 Sheet 2 0 Sheet 28 7
2.3-20 7 Tb1 2.3-13 Sheet 29 7
2.3-21 7 Sheet 1 0 Sheet 30 7
2.3-22 7 Sheet 2 0 Sheet 31 7
2.3-23 7 Tb1 2.3-14 7 Sheet 32 7
2.3-24 7 Tb1 2.3-15 7 Sheet 33 7
2.3-25 7 Tb1 2.3-16 0 Sheet 34 7
2.3-26 7 Tb1 2.3-17 7 Sheet 35 7
2.3-27 7 Tb1 2.3-18 7 Tb1 2.3-22
2.3-28 7 Tb1 2.3-19 7 Sheet 1 7
2.3-29 7 Tb1 2.3-20 Sheet 2 7
2.3-30 7 Sheet 1 10 Shest 3 7
2.3-31 7 Sheet 2 10 Sheet 1 7
2.3-32 7 Sheet 3 10 Sheet 5 7
2.3-33 7 Sheet 4 10 sheet 6 7
2.3-34 7 Sheet 5 10 Sheet 7 7
2.3-35 7 Sheet 6 15 Sheet 8 7
2.3-36 7 Sheet 7 10 Sheet 9 7

.
2.3-37 9 Sheet 8 10 Sheet 10 7

'

2.3-38 7 Tb1 2.3-21 Sheet 11 7
2.3-39 7 Sheet 1 7 Sheet 12 7
2.3-40 9 Sheet 2 7 Sheet 13 7
2.3-41 7 Sheet 3 7 Sheet 14 7
2.3-42 9 Sheet 4 7 Sheet 15 7
2.3-43 7 Sheet 5 7 Sheet 16 7
2.3-44 7 Sheet 6 7 Sheet 17 7

LOEP-6 Revision 27
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MIDLAND 1&2-FSAR

LIST OF EFFECTIVE PAGES (continued)
(3
\~,)

.

Latest Latest Latest.

Sheet ID Rev. Sheet ID Rev. Sheet ID Rev.

Sheet 18 7 Tb1 2.3-39 2.4-14 8
Sheet 19 7 Sheet 1 11 2.4-15 23
Sheet 20 7 Sheet 2 11 2.4-16 20
Sheet 21 7 Sheet 3 11 2.4-17 20
Sheet 22 7 Sheet 4 11 2.4-18 0
Sheet 23 7 Sheet 5 11 2.4-19 18
Sheet 24 7 Sheet 6 11 2.4-20 27
Sheet 25 7 Sheet 7 11 2.4-21 27
Sheet 26 7 2.3 Fig. Tab 2.4-22 27
Sheet 27 7 Fig. 2.3-1 0 2.4-23 0

; Sheet 28 7 Fig. 2.3-2 0 2.4-24 0
Sheet 29 7 Fig. 2.3-3 0 2.4-25 0
Sheet 30 7 Fig. 2.3-4 0 2.4-26 0
Sheet 31 7 Fig. 2.3-5 0 2.4-27 1
Sheet 32 7 Fig. 2.3-6 0 2.4-28 0
Sheet 33 7 Fig. 2.3-7 0 2.4-29 1
Sheet 34 7 Fig. 2.3-8 0 2.4-30 1
Sheet 35 7 Fig. 2.3-9 0 2.4-31 0

Tb1 2.3-23 0 Fig. 2.3-10 0 2.4-32 27
Tb1 2.3-24 0 Fig. 2.3-11 0 2.4 Tb1 Tab
Tbl 2.3-25 0 Fig. 2.3-12 7 Tb1 2.4-1
Tb1 2.3-26 0 Fig. 2.3-13 7 Sheet 1 0

O Tb1 2.3-27 7 Fig. 2.3-14 7 Sheet 2 0
Tb1 2.3-28 7 Fig. 2.3-15 7 Sheet 3 0
Tb1 2.3-29 7 Fig. 2.3-16 7 Sheet 4 0
Th' 2.3-30 0 Fig. 2.3-17 7 Tb1 2.4-2 0
Tb1 2.3-31 Fig. 2.3-18 0 Tb1 2.4-3 0
Sheet 1 7 Fig. 2.3-19 0 Tbl 2.4-4 0
Sheet 2 7 Fig. 2.3-20 0 Tb1 2.4-5 0

Tb1 2.3-32 Fig. 2.3-21 7 Tbl 2.4-6 0
Sheet 1 7 Fig. 2.3-22 0 Tb1 2.4-7 0
Sheet 2 7 2.4 Tab Tb1 2.4-8-

Tbl 2.3-33 2.4-1 23 Sheet 1 1
Sheet 1 7 2.4-2 0 Sheet 2 1
Sheet 2 7 2.4-3 8 Sheet 3 1

Tb1 2.3-34 2.4-4 3 Sheet 4 1
Sheet 1 7 2.4-4a 3- Tb1 2.4-9
Sheet 2 7 2.4-4b 3 Sheet 1 0

Tb1 2.3-35 0 2.4-5 0 Sheet 2 0,

Tb1 2.3-36 0 2.4-6 0 Sheet 3 0
Tbl 2.3-37 7 2.4-7 0 Tb1 2.4-10 0
Tb1 2.3-38 2,4-8 0 Tb1 2.4-11

Sheet 1 3 2.4-9 0 Sheet 1 0
Sheet 2 3 2.4-10 0' Sheet 2 0
Sheet 3 3 2.4-11 0 Tbl 2.4-12 0;

Sheet 4 3 2.4-12 0 Tb1 2.4-13 0
'

Sheet 5 3 2.4-13 8 Tb1 2.4-14

) LOEP-7 Revision 27
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MIDLAND 1&2-FSAR

LIST OF EFFECTIVE PAGES (continued)
O

Latest Latest Latest
Sheet ID Rev. Sheet ID Rev. Sheet ID Rev.

Sheet 1 7 iii 21 2.5-11 0
Sheet 2 7 iv 21 2.5-12 0
Sheet 3 7 v 21 2.5-13 0

2.4 Fig. Tab vi 21 2.5-14 0
Fig. 2.4-1 21 vii 21 2.5-15 18
Fig. 2.4-2 1 viii 21 2.5-16 18
Fig. 2.4-3 21 ix 21 2.5-17 18
Fig. 2.4-4 1 x 21 2.5-18 18
Fig. 2.4-5 21 xi 21 2.5-19 18
Fig. 2.4-6 1 xii 21 2.5-20 0
Fig. 2.4-7 1 xiii 15 2.5-21 0
Fig. 2.4-8 1 xiv 21 2.5-22 0
Fig. 2.9-9 1 xv 21 2.5-23 0
Fig. 2.4-10 1 xvi 12 2.5-24 0
Fig. 2.4-11 12 xvii 12 2.5-25 18
Fig. 2.4-12 1 xviii 21 2.5-26 18
Fig. 2.4-13 1 xix 26 2.5-27 18
Fig. 2.4-14 1 xx 26 2.5-28 18
Fig. 2.4-15 1 xxi 12 2.5-28a 18
Fig. 2.4-16 1 xxii 26 2.5-28b 18.

Fig. 2.4-17 1 xxiii 26 2.5-29 14
Fig. 2.4-18 1 xxiv 26 2.5-30 0
Fig. 2.4-19 1 xxv 26 2.5-31 14
Fig. 2.4-20 1 xxvi 26 2.5-32 14
Fig. 2.4-21 1 xxvii 26 2.5-33 14
Fig. 2.4-22 1 xxviii 26 2.5-34 14
Fig. 2.4-23 1 xxix 26 2.5-34a 14
Fig. 2.4-24 1 xxx 26 2.5-34b 14
Fig. 2.4-25 1 xxxi 26 2.5-35 5
Fig. 2.4-26 1 xxxii 26 2.5-36 5
Fig. 2.4-27 1 2.5 Tab 2.5-37 5
Fig. 2.4-28 1 2.5-1 0 2.5-38 5
Fig. 2.4-29 1 2.5-2 0 2.5-38a 5
Fig. 2.4-30 1 2.5-3 0 2.5-38b 5
Fig. 2.4-31 1 2.5-4 0 2.5-39 1
Fig. 2.4-32 1 2.5-5 14 2.5-40 1
Fig. 2.4-33 21 2.5-6 14 2.5-41 0
Fig. 2.4-34 1 2.5-6a 14 2.5-42 0
Fig. 2.4-35 21 2.5-6b 14 2.5-43 0
Fig. 2.4-36 21 2.5-6c 14 2.5-44 0 I
Fig. 2.4-37 7 2.5-6d 14 2.5-45 18 !
Fig. 2.4-38 8 2.5-7 5 2.5-46 18 )2.5-8 5 2.5-46a 18 '

VOLUME 3 2.5-9 5 2.5-46b 17
2.5-10 5 2.5-47 1

i 12 2.5-10a .5 2.5-48 0
ii 12 2.5-10b 5 2.5-49 0 |

O ||
|

LOEP-8 Revision 27
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MIDLAND 1&2-FSAR
!

- LIST OF EFFECTIVE PAGES (continued)
*

Latest Latest Latest
Sheet ID Rev. Sheet ID Rev. Sheet ID Rev.

|

2.5-50 1 2.5-89 0 Sheet 2 0
2.5-51 18 2.5-90 14 Tb1 2.5-18 18

t 2.5-52 18 2.5-91 14 Tb1 2.5-19 18I 2.5-53 18 2.5 Tb1 Tab Tb1 2.5-20 8
2.5-54 18 Tb1 2.5-1 Tb1 2.5-21 18

. 2.5-55 0 Sheet 1 0 Tb1 2.5-22 18 *

'
2.5-56 0 Sheet 2 0 Tb1 2.5-23 18
2.5-57- 1 Tb1 2.5-2 Tb1 2.5-24 0
2.5-58 1 Sheet 1 14 Tb1 2.5-25

+ 2.5-59 1 Sheet 2 14 Sheet 1 15
j 2.5-60 1 Sheet 3 14 Sheet 2 15
; 2.5-61 18 Tb1 2.5-3 Sheet 3 15
1 2.5-62 18 Sheet 1 0 Sheet 4 18
{ 2.5-63 0 Sheet 2 0 Sheet 5 18

2.5-64 0 Sheet 3 0 Sheet 6 18
-

. 2.5-65 1 Tb1 2.5-4 Sheet 7 18
] 2.5-66 0 Sheet 1 0 Sheet 8 18

2.5-67 0 Sheet 2 0 Sheet 9 18
2.5-68 14 Sheet 3 0 Tb1 2.5-26 18.

2.5-69 27 Tb1 2.5-5 0 2.5 Fig. Tab
2.5-70 27 Tb1 2.5-6 Fig. 2.5-1 1
2.5-70a 15 Sheet 1 0 Fig. 2.5-2 21'

2.5-70b 15 Sheet 2 0 Fig. 2.5-3 21
2.5-71 18 Sheet 3 0 Fig. 2. 5-4 21,

2.5-72 18 Sheet 4 0 Fig. 2.5-5 21
2.5-73 1 Tbl 2.5-7 19 Fig. 2.5-6 5
2.5-74 18 Tbl 2.5-8 Fig. 2.5-7 1

i 2.5-75 0 Sheet 1 19 Fig. 2.5-8 1
2.5-76 1 Sheet 2 19 Fig. 2.5-9 1
2.5-77 18 Sheet 3 19 Fig. ii.5-10 1,

j 2.5-78 18 Sheet 4 19 Fig. 2.5-11 ?)2.5-78a 18 Sheet 5 19 Fig. 2.5-12 21
2.5-78b _18 Tb1 2.5-9 18 Fig. 2.5-13 21
2.5-78c 18 Tb1 2.5-10 Fig. 2.5-14' 1
2.5-78d 18 Sheet 1 le Fig. 2.5-15 1

'

2.5-78e 18 Sheet 2 18 Fig. 2.5-16 21
2.5-78f 18 Tb1 2.5-11 18 Fig. 2.5-17 18

; 2.5-79 8 Tb1 2.5-12 0 Fig. 2.5-18 1
2.5-80 8 Tb1 2.5-13 0 Fig. 2.5-19 1.

| 2.5-81 8 Tb1 2.5-14 Fig. 2.5-20 18
| -2.5-82 8 Sheet 1 18 Fig. 2.5-21 18
: 2.5-83 8 Sheet 2 26 Fig. 2.5-22 1

2.5-84. 8 Tb1 2.5-14A 14 Fig. 2.5-22A 18
,

2.5-85 1 Tbl 2.5-15 0 Fig. 2.5-22B 18-
2.5-86 0 Tb1 2.5-16 26 Fig. 2.5-23 21
2.5-87 ;l Tb1 2.5-17 Fig. 2.5-24 21,

2.5-88 0 sheet 1 18 Fig. 2.5-25 21
'

) LOEP-9 Revision 27
3/80



MIDLAND 1&2-FSAR
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O
Latest Latest Latest

Sheet ID Rev. Sheet ID Rev. Sheet ID Rev.

Fig. 2.5-26 21 Fig. 2.5-71 8 xxii 26
Fig. 2.5-27 14 Fig. 2.5-72 8 xxiii 26
Fig. 2.5-28 1 Fig. 2.5-73 8 xxiv 26
Fig. 2.5-29 1 Fig. 2.5-74 8 xxv 26
Fig. 2.5-30 1 Fig. 2.5-75 8 xxvi 26
F: 3 2.5-31 1 Fig. 2.5-76 8 xxvii 26
Fig. 2.5-32 1 Fig. 2.5-77 8 xxviii 26
Fig. 2.5-33 1 Fig. 2.5-78 18 xxix 26
Fig. 2.5-34 21 Fig. 2.5-79 8 xxx 26
Fig. 2.5-35 21 Fig. 2.5-80 8 xxxi 26
Fig. 2.5-36 21 Fig. 2.5-81 18 xxxii 26
Fig. 2.5-37 26 Fig. 2.5-82 18 App 2A Tab
fig. 2.5-38 1 Fig. 2.5-83 16 2A-i 0
Fig. 2.5-39 1 Fig. 2.5-84 9 2A-ii 0
Fig. 2.5-40 1 Fig. 2.5-85 9 2A-1 0
Fig. 2.5-40A 15 Fig. 2.5-86 14 2A-2 0
Fig. 2.5-41 1 Fig. 2.5-87 14 2A-3 0
Fig. 2.5-42 1 Fig. 2.5-88 15 2A-4 0
Fig. 2.5-43 1 Fig. 2.5-89 19 2A-5 0
Fig. 2.5-44 1 Fig. 2.5-90 18 2A-6 0
Fig. 2.5-45 1 Fig. 2.5-91 18 2A-7 0
Fig. 2.5-46 18 Fig. 2.5-92 19 2A-8 0
Fig. 2.5-47 18 Fig. 2.5-93 19 2A-9 0
Fig. 2.5-48 18 2A-10 0
Fig. 2.5-48A 14 VOLUME 4 2A-ll 0
Fig. 2.5-49 1 2A-12 0
Fig. 2.5-50 1 i 12 2A-13 0
Fig. 2.5-51 1 ii 12 2A-14 0
Fig. 2.5-52 1 iii 21 2A-15 0
Fig. 2.5-53 18 iv 21 2A-16 0
Fig. 2.5-54 1 v 21 2A-17 0
Fig. 2.5-55 1 vi 21 2A-18 0
Fig. 2.5-56 1 vii 21 2A-19 0
Fig. 2.5-57 1 viii 21 2A-20 0
Fig. 2.5-58 1 ix 21 2A-21 0
Fig. 2.5-59 1 x 21 2A-22 0
Fig. 2.5-60 18 xi 21 2A-23 0
Fig. 2.5-61 1 xii 21 2A-24 0
Fig. 2.5-62 0 xiii 15 2A-25 0
Fig. 2.5-63 1 xiv 21 2A-26 0
Fig. 2.5-64 1 xv 21 2A-27 0
Fig. 2.5-65 1 xvi 12 2A-28 0
Fig. 2.5-66 8 xvii 12 2A-29 0
Fig. 2.5-67 8 xviii 21 2A-30 0
Fig. 2.5-68 8 xix 26 2A-31 0
Fig. 2.5-69 8 xx 26 2A-32 0
Fig. 2.5-70 8 xxi 12 2A-33 0
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LIST OF EFFECTIVE PAGES (continued)

Latest Latest Latest
Sheet ID Rev. Sheet ID Rev. Sheet ID Rev.

2A-34 0 2A-66 0 2A-113 0
2A-35 0 2A-67 0 2A-114 0
2A-36 0 2A-68 0 2A-115 0
2A-37 0 2A-69 0 2A-116 0
2A-38 18 2A-70 0 2A-117 0
2A-38-1 18 2A-71 0 2A-118 0
2A-38-? 18 2A-72 0 2A-119 0
2A-38-3 18 2A-73 0 2A-120 0
2A-38-4 18 2A-74 0 2A-121 0
2A-38-5 18 2A-75 0 2A-122 0
2A-38-6 18 2A-76 0 2A-123 0
2A-38-7 18 2A-77 0 2A-124 0
2A-38-8 18 2A-78 0 2A-125 0
2A-38-9 18 2A-79 0 2A-126 0
2A-38-10 18 2A-80 0 2A-127 0
2A-38-ll 18 2A-81 0 2A-128 0
2A-38-12 21 2A-82 0 2A-129 0
2A-38-lL 21 2A-83 0 2A-130 0
2A-38-14 21 2A-84 0 2A-131 0
2A-38-15 21 2A-85 0 2A-132 0
2A-39 0 2A-86 0 2A-133 0
2A-40 0 2A-87. 0 2A-134 0 |'

'

2A-41 0 2A-88 0 2A-135 0
2A-42 0 2A-89 0 2A-136 0
2A-43 0 2A-90 0 2A-137 0
2A-44 0 2A-91 0 2A-138 0
2A-45 0 2A-92 0 2A-139 0 ,

2A-46 0 2A-93 0 2A-140 0 !
'

2A-47 0 2A-94 0 2A-141 0
2A-48 0 2A-95 0 2A-142 0>

2A-49 0 2A-96 0 2A-143 0
2A-50 0 2A-97 0 2A-144 0

'

2A-51 0 2A-98 0 2A-145 0
2A-52 0 2A-99 0 2A-146 0
2A-53 0 2A-100 0 2A-147 0
2A-54 0 2A-101 0 2A-148 0
2A-55 0 2A-102 0 2A-149 0
2A-56 0 2A-103 0 2A-150. 0
2A-57 0 2A-104 0 2A-151 0
2A-58 0 2A-105 0 2A-152 0
2A-59 0 2A-106 0 2A-153 0 |
2A-60 0 2A-107 0- 2A-154 0 i

2A-61 0 2A-108 0 2A-155 0 |

2A-62 0 2A-109- 0 2A-156 0
2A-63 0 2A-110 0 2A-157 0
2A-64 0 2A-111 0 2A-158 0
2A-65 0 2A-112 0 2A-159 0
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LIST OF EFFECTIVE PAGES (continued)
O

Latest Latest Latest
Sheet ID Rev. Sheet ID Rev. Sheet ID Rev.

2A-160 0 2A-207 0 2A-210-44 13
2A-161 0 2A-208 0 2A-210-45 18
2A-162 0 2A-209 0 2A-210-46 18
2A-163 0 2A-210 0 2A-210-47 18
2A-164 0 2A-210-1 18 2A-210-48 18
2A-165 0 2A-210-2 18 2A-210-49 18
2A-166 0 2A-210-3 18 2A-210-50 18
2A-167 0 2A-210-4 18 2A-210-51 18
2A-168 0 2A-210-5 18 2A-210-52 18
2A-169 0 2A-210-6 18 2A-210-53 18
2A-170 0 2A-210-7 18 2A-210-54 18
2A-171 0 2A-210-8 18 2A-210-55 18
2A-172 0 2A-210-9 18 2A-210-56 18
2A-173 0 2A-210-10 18 2A-210-57 18
2A-174 0 2A-210-11 18 2A-210-58 18
2A-175 0 2A-210-12 18 2A-210-59 18
2A-176 0 2A-210-13 18 2A-210-60 18
2A-177 0 2A-210-14 18 2A-210-61 18
2A-178 0 2A-210-15 18 2A-210-62 18
2A-179 0 2A-210-16 18 2A-210-63 18
2A-180 0 2A-210-17 18 2A-210-64 18
2A-181 0 2A-210-18 18 2A-210-35 18
2A-182 0 2A-210-19 18 2A-210-66 18
2A-183 0 2A-210-20 18 2A-210-67 18
2A-184 0 2A-210-21 18 2A-210-68 18
2A-185 0 2A-210-22 18 2A-210-69 18
2A-186 0 2A-210-23 18 2A-210-70 18
2A-187 0 2A-210-24 18 2A-210-71 18
2A-188 0 2A-210-25 18 2A-210-72 18
2A-189 0 2A-210-26 18 2A-210-73 18
2A-190 0 2A-210-27 18 2A-210-74 18
2A-191 0 2A-210-28 18 2A-210-75 18
2A-192 0 2A-210-29 18 2A-210-76 18
2A-193 0 2A-210-30 18 2A-210-77 18
2A-194 0 2A-210-31 18 2A-210-78 18
2A-195 0 2A-210-32 18 2A-210-79 18
2A-196 0 2A-210-33 18 2A-210-80 18
2A-197 0 2A-210-34 18 2A-210-81 18
2A-198 0 2A-210-35 18 2A-210-82 18
2A-199 0 2A-210-36 18 2A-210-83 18
2A-200 0 2A-210-37 18 2A-210-84 18
2A-201 0 2A-210-38 18 2A-210-85 18
2A-202 0 2A-210-39 18 2A-210-86 18
2A-203 0 2A-210-40 18 2A-210-87 18
2A-204 0 2A-210-41 18 2A-210-88 18
2A-205 0 2A-210-42 18 2A-210-89 18

| 2A-206 0 2A-210-43 18 2A-210-90 18
t
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Sheet ID Rev. Sheet ID Rev. Sheet ID Rev.

2A-210-91 18 2A-210-138 18 2A-210-185 18
2A-210-92 18 2A-210-139 18 2A-210-186 18
2A-210-93 18 2A-210-140 18 2A-210-187 18
27.-210-94 18 2A-210-141 18 2A-210-188 18
2A-210-95 18 2A-210-142 18 2A-210-189 18
2A-210-96 18 2A-210-143 18 2A-210-190 18
2A-210-97 18 2A-210-144 18 2A-210-191 18
2A-210-98 18 2A-210-145 18 2A-210-192 18
2A-210-99 18 2A-210-146 18 2A-210-192a 18
2A-210-100 18 2A-210-147 18 2A-210-192b 18
2A-210-101 18 2A-210-148 18 2A-210-193 18
2A-210-102 18 2A-210-149 18 2A-210-194 18
2A-210-103 18 2A-210-150 18 2A-210-195 18
2A-210-104 18 2A-210-151 18 2A-210-196 18
2A-210-105 18 2A-210-152 18 2A-210-197 18
2A-210-106 18 2A-210-153 18 2A-210-198 18
2A-210-107 18 2A-210-154 18 2A-210-199 18
2A-210-108 18 2A-210-155 18 2A-210-200 18 i
2A-210-109 18 2A-210-156 18 2A-210-201 18 |

2A-210-110 18 2A-210-157 18 2A-210-202 18
2A-210-111 18 2A-210-158 18 2A-210-203 18

, s 2A-210-112 18 2A-210-159 18 2A-210-204 18 |
2A-210-113 18 2A-210-160 18 2A-210-205 18 Js

2A-210-114 18 2A-210-161 18 2A-210-206 18'

l2A-210-115 18 2A-210-162 18 2A-210-207 18
2A-210-116 18 2A-210-163 18 2A-210-208 18
2A-210-117 18 2A-210-164 18 2A-210-209 18
2A-210-118 18 2A-210-165 18 2A-210-210 18
2A-210-119 18 2A-210-166 18 2A-210-211 18
2A-210-120 18 2A-210-167 18 2A-210-212 18
2A-210-121 18 2A-210-168 18 2A-210-213 18
2A-210-122 18 2A-210-169 18 2A-210-214 18
2A-210-123 18 2A-210-170 18 2A-210-215 18e

2A-210-124 18 2A-210-171 18 2A-210-216 18
2A-210-125 18 2A-210-172 18 2A-210-217 18
2A-210-126 18 2A-210-173 18 2A-210-218 18
2A-210-127 18 2A-210-174 18 2A-210-219 18
2A-210-128 18 2A-210-175 18 2A-210-220 18
2A-210-129 18 2A-210-176 18 2A-210-221 18
2A-210-130 18 2A-210-177 18 2A-210-222 18
2A-210-131 18 2A-210-178 18 2A-210-223 18
2A-210-132 18 2A-210-179 18 2A-210-224 18
2A-210-133 18 2A-210-180 18 2A-210-225 18
2A-210-134 18 2A-210-181 18 2A-210-226 18
2A-210-135 18 2A-210-182 18 2A-210-227 18
2A-210-136 18 2A-210-183 18 2A-210-228 18
2A-210-137 18 2A-210-184 18 2A-210-229 18

'
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Latest Latest Latest
Sheet ID Rev. Sheet ID Rev. Sheet ID Rev.

2A-210-230 18 2A * '-277 21 2A-210-324 21
2A-210-231 18 L 240-278 21 2A-210-325 21
2A-210-232 18 2A-210-279 21 2A-210-326 21
2A-210-233 18 2A-210-280 21 2A-210-327 21
2A-210-234 18 2A-210-281 21 2A-210-328 21
2A-210-235 18 2A-210-282 21 2A-210-329 21
2A-210-236 18 2A-210-283 21 2A-210-330 21
2A-210-237 21 2A-210-284 21 2A-210-331 21
2A-210-238 21 2A-210-285 21 2A-210-332 21
2A-210-239 21 2A-210-286 21 2A-210-333 21
2A-210-240 21 2A-210-287 21 2A-210-334 21
2A-210-241 21 2A-210-288 21 2A-211 0
2A-210-242 21 2A-210-289 21 2A-212 0
2A-210-243 21 2A-210-290 21 2A-213 0
2A-210-244 21 2A-210-291 21 2A-214 0
2A-210-245 21 2A-210-292 21 2A-215 0
2A-210-246 21 2A-210-293 21 2A-216 0
2A-210-247 21 2A-210-294 21 2A-217 0
2A-210-248 21 2A-210-295 21 2A-218 0
2A-210-249 21 2A-210-296 21 2A-219 0
2A-210-250 21 2A-210-297 21 2A-220 0
2A-210-251 21 2A-210-298 21 2A-221 0
2A-210-252 21 2A-210-299 21 2A-222 0
2A-210-253 21 2A-210-300 21 2A-223 0
2A-210-254 21 2A-210-301 21 2A-224 0
2A-210-255 21 2A-210-302 21 2A-225 0
2A-210-256 21 2A-210-303 21 2A-226 0
2A-210-257 21 2A-210-304 21 2A-227 0
2A-210-258 21 2A-210-305 21 2A-228 0
2A-210-259 21 2A-210-306 21 2A-229 0
2A-210-260 21 2A-210-307 21 2A-230 0
2A-210-261 21 2A-210-308 21 2A-231 0
2A-210-262 21 2A-210-309 21 2A-232 0
2A-210-263 21 2A-210-310 21 2A-233 0
2A-210-264 21 2A-210-311 21 2A-234 0
2A-210-265 21 2A-210-312 21 2A-235 0
2A-210-266 21 2A-210-313 21 2A-236 0
2A-210-267 21 2A-210-314 21 2A-237 0
2A-210-268 21 2A-210-315 21 2A-238 0
2A-210-269 21 2A-210-316 21 2A-239 0
2A-210-270 21 2A-210-317 21 2A-240 0
2A-210-271 21 2A-210-318 21 2A-241 0
2A-210-272 21 2A-210-319 21 2A-242 0
2A-210-273 21 2A-210-320 21 2A-243 0
2A-210-274 21 2A-210-321 21 'A-244 0
2A-210-275 21 2A-210-322 21 2A-245 0
2A-210-276 21 2A-210-323 21 2A-246 0
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Latest Latest Latest
Sheet ID Rev. Sheet ID Rev. Sheet ID Rev.

2A-247 0 2A-294 0 2B-38 0
2A-248 0 2A-295 0 2B-39 0
2A-249 0 2A-296 0 2B-40 0
2A-250 0 2A-297 0 2B-41 0
2A-251 0 2A-298 0 2B-42 0
2A-252 0 2A-299 0 2B-43 0
2A-253 0 2A-300 0 2B-44 0
2A-254 0 App 2B Tab 2B-45 0
2A-255 0 2B-i 0 2B-46 0
2A-256 0 2B-ii 0 2B-47 0
2A-257 0 2B-1 0 2B-48 0
2A-258 0 2B-2 0 2B-49 0.
2A-259 0 2B-3 0 2B-50 0
2A-260 0 2B-4 0 2B-51 0
2A-261 0 2B-5 0 2B-52 0
2A-262 0 2B-6 0 2B-53 0
2A-263 0 2B-7 0 2B-54 0
2A-264 0 2B-8 0 2B-55 0

i 2A-265 0 2B-9 0 2B-56 0
2A-266 0 2B-10 0 2B-57 0
2A-267 0 2B-11 0 2B-58 0
2A-268 0 2B-12 0 2B-59 0

O. 2A-269 0 2B-13 0 2B-60 0
2A-270 0 2B-14 0 2B-61 0
2A-271 0 2B-15 0 2B-62 0 i

*2A-272 0 2B-16 O 2B-63 0
l 2A-273 0 2B-17 0 2B-64 0

2A-274 0 2B-18 0 2B-65 0
2A-275 0 2B-19 0 2B-66 0
2A-276 0 2B-20 0 2B-67 0
2A-277 0 2B-21 0 2B-68 0
2A-278 0 2B-22 0 2B-69 0
2A-279 0 2B-23 0 2B-70 0
2A-280 0 2B-24 0 2B-71 ,0
2A-281 0 2B-25 0 2B-72 0
2A-282 0 2B-26 0 2B-73 0
2A-283 0 2B-27 0 2B-74 0
2A-284 0 2B-28 0 2B-75 0,

2A-285 0 2B-29 0 2B-76 0,

2A-286 0 2B-30 0 2B-77 0
2A-287 0 2B-31 0 2B-78 0
2A-288 0 2B-32 0 2B-79 0
2A-289 0 2B-33 0 2B-80 0-
2A-290 0 2B-34 0 2B-81 0
2A-291 0 2B-35 0 2B-82 0
2A-292 0 2B-36 0 2B-83 0
2A-293 0 2B-37 0. 2B-84 0
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Latest Latest Latest
Sheet ID Rev. Sheet ID Rev. Sheet ID Rev.

2B-85 0 xi 21 3-xviiie 26
2B-86 0 xii 21 3-xviiif 24
2B-87 0 xiii 15 3-xix 22
2B-88 0 xiv 21 3-xx 19
2B-89 0 xv 21 3-xxa 19
2B-90 0 xvi 12 3-xxb 19
2B-91 0 xvii 12 3-xxi 16
2B-92 0 xviii 21 3-xxii 16
2B-93 0 xix 26 3-xxiii 17
2B-94 0 xx 26 3-xxiv 17
2B-95 0 xxi 12 3-xxiva 14
2B-96 0 xxii 26 3-xxivb 21
2B-97 0 xxiii 26 3-xxive 21
2B-98 0 xxiv 26 3-xxivd 21
2B-99 0 xxv 26 3-xxv 0
2B-100 0 xxvi 26 3-xxvi 19
2B-101 0 xxvii 26 3-xxvii 19
2B-102 0 xxviii 26 3-nxviii 19
2B-103 0 xxix 26 3-xxix 24
App 2C Tab xxx 26 3-xxx 19
2C-i 0 xxxi 26 3-xxxi 19
2C-1 0 xxxii 26 3-xxxii 19
2C-2 0 Chapter 3 Tab 3-xxxiii 19
2C-3 0 3-i 26 3-xxxiv 19
2C-4 0 3-ii 8 3.1 Tab
2C-5 0 3-iii 26 3.1-1 0
2C-6 0 3-iv 26 3.1-2 26
2C-7 0 3-v 8 3.1-3 0
2C-8 0 3-vi 8 3.1-4 25
2C-9 0 3-vii 8 3.1-5 0
2C-10 0 3-viii 19 3.1-6 27
2C-11 0 3-ix 26 3.1-7 0
2C-12 0 3-x 27 3.1-8 0
2C-13 0 3-xi 27 3.1-9 0

3-xii 8 3.1-10 0
VOLUME 5 3-xiii 26 3.1-11 0

3-xiv 26 3.1-12 0
i 12 3-xiva 26 3.1-13 0

i ii 12 3-xivb 26 3.1-14 0
l iii 21 3-xv 8 3.1-15 0

iv 21 3-xvi 8 3.1-16 0
v 21 3-xvii 17 3.1-17 0
vi 21 3-xviii 17 3.1-18 0

! vii 21 3-xviiia 19 3.1-19 0
viii 21 3-xviiib 26 3.1-20 0
ix 21 3-xviiic 26 3.1-21 0
x 21 3-xviiid 26 3.1-22 0
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3.1-23 0 3.2 Tab Sheet 36 21
3.1-24 27 3.2-1 0 Sheet 37 0

3.1-25 0 3.2-2 0 Sheet 38 9

3.1-26 0 3.2-3 1 Sheet 39 0

3.1-27 27 3.2-4 0 Sheet 40 0

3.1-28 0 3.2-5 0 Sheet 41 0

3.1-29 13 3.2-6 0 Sheet 42 0

3.1-30 0 3.2-7 0 Sheet 43 0

3.1-31 0 3.2-8 13 Sheet 44' 0

3.1-32 27 3.2-9 13 Sheet 45 0

3.1-33 0 3.2 Tb1 Tab Sheet 46 0

3.1-34 0 Tb1 3.2-1 Sheet 47 0

3.1-35 26 Sheet 1 0 Sheet 48 27
3.1-36 26 Sheet 2 13 Tb1 3.2-2
3.1-37 0 Sheet 3 21 Sheet 1 0
3.1-38 0 Sheet 4 0 Sheet 2 0
3.1-39 0 Sheet 5 0 Tb1 3.2-3
3.1-40 0 Sheet 6 8 Sheet 1 19
3.1-41 0 Sheet 7 0 Sheet 2 13
3.1-42 0 Sheet 8 13 Sheet 3 13
3.1-43 0 Sheet 9 0 Sheet 4 15

('''s 3.1-44 0 Sheet 10 0 Sheet 5 13
(_,/ 3.1-45 0 Sheet 11 27 Tb1 3.2-4

3.1-46 0 sheet 12 0 Sheet 1 0
3.1-47 0 Sheet 13 0 Sheet 2 0
3.1-48 0 Sheet 14 10 Tb1 3.2-5
3.1-49 0 Sheet 15 10 Sheet 1 0
3.1-50 0 Sheet 16 0 Sheet 2 0
3.1-51 0 Sheet 17 21 Tb1 3.2-6
3.1-52 0 Sheet 18 0 Sheet 1 25
3.1-53 0 Sheet 19 0 sheet 2 0
3.1-54 0 Sheet 20 0 Sheet 3 0 )
3.1-55 0 Sheet 21 0 Sheet 4 0
3.1-56 0 Sheet 22 0 Sheet 5 0
3.1-57 0 Sheet 23 22 Sheet 6 0
3.1-58 0 Sheet 24 9 3.3 Tab |

3.1-59 0 Sheet 25 9 3.3-1 0 |

3.1-60 0 Sheet 26 7 3.3-2 3

3.1-61 8 Sheet 27 0 3.3-3 0 |

3.1-62 8 Sheet 28 0 3.3-4 0 |

3.1-63 8 Sheet 29 0 3.3 Tb1 Tab |
3.1-64 0 Sheet 30 0 Tb1 3.3-1 0
3.1-65 0 Sheet 31 0 3.3 Fig. Tab
3.1-66 26 Sheet 32 0 Fiq. 3.3-1 0 |
3.1-67 0 Sheet 33 15 Fig. 3.3-2 2 1

3.1-68 0 Sheet 34 27 3.4 Tab
3.1-69 0 Sheet 35 15 3.4-1 3

,m
,

(' )
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MIDLAND 1&2-FSAR

LIST OF EFFECTIVE PAGES (continued)

Latest Latest Latest
Sheet ID Rev. Sheet ID Rev. Sheet ID Rev.

3.4-2 25 3.5-25 7 Sheet 1 8
3.4-3 22 3.5-26 18 Sheet 2 8
3.4-4 8 3.5-27 18 Sheet 3 8
3.4-4a 8 3.5-23 26 Sheet 4 8
3.4-4b 8 3.5-29 26 Sheet 5 8
3.4-5 0 3.5-30 7 Sheet 6 8
3.4-6 8 3.5-31 26 Sheet 7 8
3.4-7 8 3.5 Tb1 Tab Sheet 8 8
3.4 Tbl Tab Tbl 3.5-1 9 Sheet 9 8
Tb1 3.4-1 0 Tb1 3.5-2 Tb1 3.5-18 26
Tb1 3.4-2 0 Sheet 1 0 Tb1 3.5-19
Tb1 3.4-3 Sheet 2 0 Sheet 1 18

Sheet 1 8 Sheet 3 0 Sheet 2 18
Sheet 2 8 Tbl 3.5-3 Sheet 3 18
Sheet 3 8 Sheet 1 8 Sheet 4 18

3.4 Fig. Tab Sheet 2 1 Sheet 5 18
Fig. 3.4-1 20 sheet 3 1 Sheet 6 18
Fig. 3.4-2 22 Sheet 4 1 Sheet 7 18
3.5 Tab Sheet 5 1 Sheet 8 18
3.5-1 0 Tb1 3.5-4 18 Sheet 9 18
3.5-2 0 Tb1 3.5-5 0 Sheet 10 18
3.5-3 15 Tb1 3.5-6 0 Sheet 11 19
3.5-4 15 Tb1 3.5-7 0 Sheet 12 19
3.5-4a 15 Tb1 3.5-8 Sheet 13 19
3.5-4b 15 Sheet 1 8 Sheet 14 19
3.5-5 1 Sheet 2 1 Sheet 15 18
3.5-6 0 Sheet 3 1 Sheet 16 18
3.5-7 0 Sheet 4 1 TBL 3.5-20 26
3.5-8 0 Tb1 3.5-9 0 3.5 Fig. Tab
3.5-9 26 Tb1 3.5-10 15 Fig. 3.5-1 0
3.5-10 26 Tb1 3.5-11 15 Fig. 3.5-2 26
3.5-11 0 Tb1 3.5-12 15 Fig. 3.5-3 0
3.5-12 0 Tb1 3.5-13 7 Fig. 3.5-4 0
3.5-13 0 Tb1 3.5-14 7 Fig. 3.5-5 0
3.5-14 26 Tb1 3.5-15 7 Fig. 3.5-6 15
3.5-15 0 Tb1 3.5-16 Fig. 3.5-7 15
3.5-16 0 sheet 1 8 Fig. 3.5-8 15
3.5-17 0 Sheet 2 8 Fig. 3.5-9 15
3.5-18 0 Sheet 3 8 Fig. 3.5-10 26
3.5-19 8 Sheet 4 8 Fig. 3.5-11 26
3.5-20 15 Sheet 5 8 Fig. 3.5-12 19
3.5-20a 8 Sheet 6 8 Fig. 3.5-13 26
3.5-20b 8 Sheet 7 8 Fig. 3.5-14 19
3.5-21 16 Sheet 8 8
3.5-22 7 Sheet 9 8 VOLUME 6
3.5-23 15 Sheet 10 8
3.5-24 15 Tb1 3.5-17 i 12
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MIDLAND 1&2-FSAR

LIST OF EFFECTIVE PAGES (continued)

Latest Latest Latest
Sheet ID Rev. Sheet ID Rev. Sheet ID Rev.

ii 12 3.6-14 15 3.6-50c 19
iii 21 3.6-14a 15 3.6-50d 19i

iv 21 3.6-14b 15 3.6-51 0
v 21 3.6-15 0 3.6-52 0
vi 21 3.6-16 0 3.6-53 0
vii 21 3.6-17 0 3.6-54 21
viii 21 3.6-18 0 3.6-55 26
ix 21 3.6-19 0 3.6-56 21
x 21 3.6-20 0 3.6-57 18
xi 21 3.6-21 0 3.6-58 18
xii 21 3.6-22 0 3.6 Tb1 Tab
xiii 15 3.6-23 0 Tb1 3.6-1
xiv 21 3.6-24 0 Sheet 1 0
xv 21 3.6-25 0 Sheet 2 0
xvi 12 3.6-26 0 Sheet 3 04

xvii 12 3.6-27 0 Sheet 4 0
xviii 21 3.6-28 0 Sheet 5 0
xix 26 3.6-29 0 Sheet 6 0
xx 26 3.6-30 0 Sheet 7 0
xxi 12 3.6-31 0 Tb1 3.6-2
xxii 26 3.6-32 0 Sheet 1 15
xxiii 26 3.6-33 18 Sheet 2 15O xxiv 26 3.6-34 1 Sheet 3 154

xxv 26 3.6-35 18 Sheet 4 15
xxvi 26 3.6-36 18 Sheet 5 15
xxvii 26 3.6-37 14 Sheet 6 15
xxviii 26 3.6-38 14 Sheet 7 15
xxix 26 3.6-38a 14 Sheet 8 15
xxx 26 3.6-38b 9 Sheet 9 15
xxxi 26 3.6-39 0 Sheet 10 15
xxxii 26 3.6-40 0 Sheet 11 15
3.6 Tab 3.6-41 14 Tb1 3.6-3
3.6-1 0 3.6-42 14 Sheet 1 9'

3.6-2 0 3.6-42a 14 Sheet 2 9
3.6-3 8 3.6-42b 14 Sheet 3 9
3.6-4 14 3.6-43 19 Sheet 4 9
3.6-4a 14 3.6-44 19 Tb1 3.6-4
3.6-4b 8 3.6-45 19 Sheet 1 9
3.6-5 0 3.6-46 19 Sheet 2 9-

3.6-6 0 3.6-46a 19 Tb1 3.6-5
3.6-7 10 3.6-46b 19 Sheet 1 0
3.6-8 10 3.6-47 0 Sheet 2 9
3.6-9 17 3.6-48 27 Sheet 3 0
3.6-10 0 3.6-49 9 Tb1 3.6-6
3.6-11 14 3.6-50 19 Sheet 1 9
3.6-12 15 3.6-50a 19 Sheet 2 9
3.6-13 15 3.6-50b 19 Sheet 3 0

;
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MIDLAND 1&2-FSAR

LIST OF EFFECTIVE PAGES (continued)

Latest Latest Latest
Sheet ID Rev. Sheet ID Rev. Sheet ID Rev.

Tbl 3.6-7 Sheet 3 17 Fig. 3.6-36 14
Sheet 1 0 Sheet 4 0 Fig. 3.6-37 14

i Sheet 2 9 Tb1 3.5-18 Fig. 3.6-38 14
Sheet 3 9 Sheet 1 0 Fig. 3.6-39 14

Tb1 3.6-8 Sheet 2 0 Fig. 3.6-40 14
Sheet 1 11 Tbl 3.6~19 Fig. 3.6-41 14
Sheet 2 11 Sheet 1 0 Fig. 3.6-42 14
Sheet 3 11 Sheet 2 0 Fig. 3.6-43 14

Tb1 3.6-9 Tbl 3.6-20 0 Fig. 3.6-44 14
Sheet 1 11 Tbl 3.6-21 0 Fig. 3.6-45 0
Sheet 2 11 Tbl 3.6-22 11 Fig. 3.6-46 0
Sheet 3 11 3.6 Fig. Tab Fig. 3.6-47 0

Tbl 3.6-10 Fig. 3.6-1 9 Fig. 3.6-48 17
Sheet 1 11 Fig. 3.6-2 9 Fig. 3.6-49 17
Sheet 2 11 Fig. 3.6-3 9 Fia. 3.6-50 17

Tb1 3.6-11 Fig. 3.6-4 9 Fig. 3.6-51 18
Sheet 1 11 Fig. 3.6-5 0 Fig. 3.6-52 17
Sheet 2 11 Fig. 3.6-6 9 Fig. 3.6-53 17
Sheet 3 11 Fig. 3.6-7 9 Fig. 3.6-54 17
Sheet 4 11 Fig. 3.6-8 16 Fig. 3.6-55 17

Tb1 3.6-12 Fig. 3.6-9 16 Fig. 3.6-56 17
Sheet 1 11 Fig. 3.6-10 16 Fig. 3.6-57 17
Sheet 2 11 Fig. 3.6-11 16 Fig. 3.6-58 18
Sheet 3 11 Fig. 3.6-12 16 Fig. 3.6-59 17
Sheet 4 11 Fig. 3.6-13 16 Fig. 3.6-60 17

Tb1 3.6-13 Fig. 3.6-14 11 Fig. 3.6-61 17
Sheet 1 14 Fig. 3.6-15 11 Fig. 3.6-62 0
Sheet 2 14 Fig. 3.6-16 16 Fig. 3.6-63 18
Sheet 3 11 Fig. 3.6-17 16 Fig. 3.6-64 18

Tb1 3.6-14 Fig. 3.6-18 16 Fig. 3.6-65 18
Sheet 1 13 Fig. 3.6-19 16 Fig. 3.6-66 18
Sheet 2 14 Fig. 3.6-20 16 Fig. 3.6-67 18
Sheet 3 13 Fig. 3.6-21 16 Fig. 3.6-68 18

Tb1 3.6-15 Fig. 3.6-22 16 Fig. 3.6-69 0
Sheet 1 14 Fig. 3.6-23 16 Fig. 3.6-70 0
sheet 2 14 Fig. 3.6-24 16 Fig. 3.6-71 21
Sheet 3 14 Fig. 3.6-25 16 Fig. 3.6-72 21
Sheet 4 14 Fig. 3.6-26 16 Fig. 3.6-73 22
Sheet 5 14 Fig. 3.6-27 16 Fig. 3.6-74 21

Tbl 3.6-16 Fig. 3.6-28 16 Fig. 3.6-75 21
Sheet 1 17 Fig. 3.6-29 16 Fig. 3.6-76 22
Sheet 2 17 Fig. 3.6-30 16 Fig. 3.6-77 21
Sheet 3 17 Fig. 3.6-31 21 Fig. 3.6-78 21
Sheet 4 17 Fig. 3.6-32 21 Fig. 3.6-79 21

Tb1 3.6-17 Fig. 3.6-33 16 Fig. 3.6-80 22
Sheet 1 17 Fig. 3.6-34 14 Fig. 3.6-81 21
Sheet 2 17 Fig. 3.6-35 14 Fig. 3.6-82 8
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LIST OF EFFECTIVE PAGES'(continued)

Latest Latest ' Latest
Sheet ID Rev. Sheet ID Rev. Sheet ID Rev.

Fig. 3.6-83 8 xiii 15 Fig. 3.7-2 0
Fig. 3.6-84 22 xiv 21 Fig. 3.7-3 0
Fig. 3.6-85 22 xv 21 Fig. 3.7-4 0
Fig. 3.6-86 22 xvi 12 Fig. 3.7-5 0,

Fig. 3.6-87 21 xvii 12 Fig. 3.7-6 0
'

Fig. 3.6-88 21 xviii 21 Fig. 3.7-7 0
Fig. 3.6-89 22 xix 26 Fig. 3.7-8 0
Fig. 3.6-90 22 xx 26 Fig. 3.7-9 0
Fig. 3.6-91 21 xxi 12 Fig. 3.7-10 0
Fig. 3.6-92 21 xxii 26 Fig. 3.7-11 0
Fig. 3.6-93 13 xxiii 26 Fig. 3.7-12 0

'

Fig. 3.6-94 13 xxiv 26 Fig. 3.7-13 0
Fig. 3.6-95 8 xxv 26 Fig. 3.7-14 0
Fig. 3.6-96 8 xxvi 26 Fig. 3.7-15 0
Fig. 3.6-97 8 xxvii 26 Fig. 3.7-16 0
Fig. 3.6-98 8 xxviii 26 Fig. 3.7-17 0
Fig. 3.6-99 8 xxix 26 Fig. 3.7-18 0i

Fig. 3.6-100 13 xxx 26 Fig. 3.7-19 0
Fig. 3.6-101 23 xxxi 26 Fig. 3.7-20 0
Fig. 3. 6-102 22 xxxii 26 Fig. 3.7-21 0
Fig. 3.6-103 21 3.7 Tab Fig.-3.7-22 0
Fig. 3.6-103A 21 3.7-1 15 Fig. 3.7-23 0O Fig. 3.6-104 15 3.7-2 24 Fig. 3.7-24 0
Fig. 3.6-105 15 3.7-2a 24 Fig. 3.7-25 0
Fig. 3.6-106 15 3.7-2b 24 Fig. 3.7-26 0
Fig. 3.6-107 15 3.7-3 24 Fig. 3.7-27 19
Fig.'3.6-108 15 3.7-4 15 Fig. 3.7-28 19
Fig. 3.6-109 15 3.7-5 15 Fig. 3.7-29 19
Fig. 3.6-110 15 3.7-6 15 Fig. 3.7-30 19
Fig. 3.6-111 15 3.7-7 15 Fig. 3.7-31 19
Fig. 3.6-112 15 .3.7-8 19 Fig. 3.7-32 19
Fig. 3.6-113 18 3.7-9 19 Fig. 3.7-33 0

3.7-10 19 Fig. 3.7-34 0
VOLUME 7 3.7-11 19 Fig. 3.7-35 0~

3.7-12 19 Fig. 3.7-36 0
i i 12 3.7-13 19 Fig. 3.7-37 0

ii 12 3.7-14 19 Fig. 3.7-38 0
iii 21 . 7-15 15 Fig. 3.7-39 0
iv 21 3.7-16 16 Fig. 3.7-40 0
v 21 3.7-17 15 Fig. 3.7-41 0,

vi 21 3.7-18 10 Fig. 3.7-42 0
vii 21 3.7 Tb1 Tab Fig. 3.7-43 0

! viii 21 Tb1 3.7-1 0 Fig. 3.7-44 0
ix 21 Tb1 3.7-2 0 Fig. 3.7-45 0
x 21 'Tbl~3.7-3 0 Fig. 3.7-46 0
xi 21 3.7 Fig. Tab Fig. 3.7-47 0
xii 21 Fig. 3.7-1 0 Fig. 3.7-48 19
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LIST OF EFFECTIVE PAGES (continued)
O

Latest Latest Latest
Sheet ID Rev. Sheet ID Rev. Sheet ID Rev.

Fig. 3.7-49 19 3.8-25 18 3.8-62 14
Fig. 3.7-50 19 3.8-26 18 3.8-63 26
Fig. 3.7-51 19 3.8-26a 18 3.8-64 14
Fig. 3.7-52 19 3.8-26b 13 3.8-65 26
Fig. 3.7-53 19 3.8-27 18 3.8-66 26
Fig. 3.7-54 0 3.8-28 0 3.8-66a 26
Fig. 3.7-55 0 3.8-29 0 3.8-66b 26
Fig. 3.7-56 0 3.8-30 26 3.8-67 18
Fig. 3.7-57 0 3.8-31 0 3.8-68 14
Fig. 3.7-58 0 3.8-32 14 3.8-69 14
Fig. 3.7-59 0 3.8-33 23 3.8-70 14
Fig. 3.7-60 0 3.8-34 14 3.8-70a 19
Fig. 3.7-61 0 3.8-35 14 3.8-70b 19
Fig. 3.7-62 0 3.8-36 14 3.8-70c 19
Fig. 3.7-63 0 3.8-36a 14 3.8-70d 19
Fig. 3.7-64 15 3.8-36b 14 3.8-71 8
Fig. 3.7-65 15 3.8-37 0 3.8-72 0
Fig. 3.7-66 15 3.8-38 0 3.8-73 0
Fig. 3.7-67 15 3.8-39 0 3.8-74 i
Fig. 3.7-68 24 3.8-40 0 3.8-75 0
3.8 Tab 3.8-41 0 3.8-76 1
3.8-1 0 3.8-42 0 3.8-77 0
3.8-2 8 3.8-43 0 3.8-78 15
3.8-3 1 3.8-44 0 3.8 Tb1 Tab
3.8-4 0 3.8-45 7 Tb1 3.8-1 0
3.8-5 0 3.8-46 0 Tb1 3.8-2 0
3.8-6 0 3.8-47 0 Tb1 3.8-3 0
3.8-7 8 3.8-48 0 Tb1 3.8-4 0
3.8-8 8 3.8-49 25 Tb1 3.8-5 0
3.8-8a 8 3.8-50 17 Tb1 3.8-6 0
3.8-8b 8 3.8-50a 17 Tb1 3.8-7 0
3.8-9 0 3.8-50b 17 Tb1 3.8-8 0
3.8-10 0 3.8-50c 17 Tb1 3.8-9 0
3.8-11 0 3.8-50d 17 Tb1 3.8-10 0
3.8-12 0 3.8-51 14 Tb1 3.8-11 0
3.8-13 0 3.8-52 17 Tb1 3.8-12 0
3.8-14 0 3.8-52a 8 Tb1 3.8-13 0
3.0-15 0 3.8-52b 8 Tb1 3.8-14 0

; 3.8-16 0 3.8-53 14 Tbl 3.8-15 0
3.8-17 0 3.8-54 17 Tb1 3.8-16 0
3.8-18 0 3.8-55 1 Tb1 3.8-17 0
3.8-19 18 3.8-56 15 Tb1 3.8-18
3.8-20 0 3.8-57 0 Sheet 1 19
3.8-21 0 3.8-58 0 Sheet 2 19
3.8-22 0 3.8-59 18 Sheet 3 19
3.8-23 13 3.8-60 18 Sheet 4 19
3.8-24 18 3.8-61 14 Sheet 5 19
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LIST OF EFFECTIVE PAGES (continued)

Latest Latest Latest
Sheet ID Rev. Sheet ID Rev. Sheet ID Rev.

| Tb1 3.8-19 Tb1 3.8-35 17 Fig. 3.8-45 21
i Sheet 1 0 3.8 Fig. Tab Fig. 3.8-45A 11

Sheet 2 0 Fig. 3.8-1 24 Fig. 3.8-46 21
.

Tb1 3.8-20 0 Fig. 3.8-2 26 Fig. 3.8-46A 14
' Tbl 3.8-21 0 Fig. 3.8-3 0 Fig. 3.8-47 17

Tb1 3.8-22 Fig. 3.8-4 0 Fig. 3.8-48 10,

Sheet 1 0 Fig. 3.8-5 0 Fig. 3.8-49 1
Sheet 2 0 Fig. 3.8-6 0 Fig. 3.8-50 0,

Sheet 3 0 Fig. 3.8-7 9 Fig. 3.8-51 0i

: Tbl 3.8-23 0 Fig. 3.8-8 1 Fig. 3.8-52 5
Tbl 3.8-24 0 Fig. 3.8-9 1 Fig. 3.8-53 21
Tb1 3.8-25 Fig. 3.8-10 5 Fig. 3.8-54 26

Sheet 1 8 Fig. 3.8-11 11 Fig. 3.8-55 18
Sheet 2 8 Fig. 3.8-12 0 Fig. 3.8-56 14
Sheet 3 8 Fig. 3.8-13 9 Fig. 3.8-57 5
Sheet 4 8 Fig. 3.8-14 0 Fig. 3.8-58 16
Sheet 5 8 Fig. 3.8-15 0 Fig. 3.8-59 21
Sheet 6 8 Fig. 3.8-16 21 Fig. 3.8-60 13

: Sheet 7 8 Fig. 3.8-17 0 Fig. 3.8-61 18
l Sheet 8 8 Fig. 3.8-18 14 Fig. 3.8-62 21
'

Sheet 9 8 Fig. 3.8-19 26 Fig. 3.8-63 11
Sheet 10 8 Fig. 3.8-20 7 Fig. 3.8-64 26O Sheet 11 8 Fig. 3.8-21 7 Fig. 3.8-65 21

Tb1 3.8-26 Fig. 3.8-22 0 Fig. 3.8-66 16
Sheet 1 8 Fig. 3.8-23 0 Fig. 3.8-67 26
Sheet 3 8 Fig. 3.8-24 0 Fig. 3.8-68 21
Sheet 3 8 Fig. 3.8-25 12 Fig. 3.8-69 26

Tbl 3.8-27 Fig. 3.8-26 12 Fig. 3.8-70 16.

| Shaet 1 8 Fig. 3.8-27 0 Fig. 3.8-71 21
Sheet 2 8 Fig. 3.8-28 0 Fig. 3.8-72 21
Sheet 3 8 Fig. 3.8-29 0 Fig. 3.8-73 16
Sheet 4 8 Fig. 3.8-30 26 Fig. 3.8-74 16

Tb1 3.8-28 Fig. 3.8-31 26 Fig. 3.8-75 16
Sheet 1 8 Fig. 3.8-32 26 Fig. 3.8-76 16
Sheet 2 8 Fig. 3.8-33 26 Fig. 3.8-77 16 .

Tb1 3.8-29 Fig. 3.8-34 5 Fig. 3.8-78 16
Sheet 1 10 Fig. 3.8-35 5 Fig. 3.8-79 16
Sheet 2 10 Fig. 3.8-36 7

Tb1 3.8-30 Fig. 3.8-37 11 .
Fig. 3.8-80 16

Sheet 1 10 Fig. 3.8-38 23 VOLUME 8
Sheet 2 10 Fig. 3.8-39 14
Sheet 3 10 Fig. 3.8-40 7 i 12
Sheet 4 10 Fig. 3.8-40A 26 ii 12

Tb1 3.8-31 17 Fig. 3.8-41 17 iii 21
Tb1 3.8-32 26 Fig. 3.8-42 18 iv 21
Tb1 3.8-33 17 Fig. 3.8-43 9 v 21i
Tb1 3.8-34 17 Fig. 3.8-44 16 vi 21
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MIDLAND 1&2-FSAR

LIST OF EFFECTIVE PAGES (continued)
O

Latest Latest Latest
Sheet ID Rev. Sheet ID Rev. Sheet ID Rev.

vii 21 3.9-17 25 Sheet 18 27
viii 21 3.9-18 26 Sheet 19 16
ix 21 3.9-18a 20 Sheet 20 18
x 21 3.9-18b 20 Sheet 21 23
xi 21 3.9-18c 20 Sheet 22 16
xii 21 3.9-18d 20 Sheet 23 26
Jiiii 15 3.9-18e 20 Sheet 24 25
xiv 21 3.9-18f 20 Sheet 24a 25
xv 21 3.9-18g 26 Sheet 24b 25
xvi 12 3.9-18h 20 Sheet 25 25
xvii 12 3.9-19 26 Sheet 26 24
xviii 21 3.9-20 0 Sheet 27 26
xix 26 3.9-21 0 Sheet 28 24
xx 26 3.9-22 0 Sheet 29 25
xxi 12 3.9-23 3 Sheet 30 26
xxii 26 3.9-24 3 Sheet 31 25
xxiii 26 3.9-24a 26 Sheet 32 24
xxiv 26 3.9-24b 26 Sheet 33 21
xxv 26 3.9-25 5 Sheet 34 26
xxvi 26 3.9-26 16 Sheet 35 26
xxvii 26 3.9-27 18 Tbl 3.9-2
xxviii 26 3.9-28 5 Sheet 1 0
xxix 26 3.9-29 24 Sheet 2 1
xxx 26 3.9-30 24 Tb1 3.9-3a 8
xxxi 26 3.9-31 27 Tb1 3.9-3b
xxxii 26 3.9-32 27 Sheet 1 14
3.9 Tab 3.9 Tb1 Tab Sheet 2 14
3.9-1 0 Tbl 3.9-1 Tbl 3.9-4 8
3.9-2 0 Sheet 1 20 Tb1 3.9-Sa 25
3.9-3 3 Sheet 2 27 Tbl 3.9-5b
3.9-4 27 Sheet 3 25 Sheet 1 26
3.9-4a 3 Sheet 4 25 Sheet 2 8
3.9-46 3 Sheet 5 26 Tb1 3.9 ' 8
3.9-5 26 Sheet 6 16 Tbl 3.9 ' 0
3.9-6 19 Sheet 7 25 Tb1 3.9-8
3.9-7 19 Sheet 8 26 Sheet 1 19
3.9-8 19 Sheet 9 25 Sheet 2 26
3.9-8a 19 Sheet 10 26 Tb1 3.9-9 26
3.9-8b 14 Sheet 10a 27 Tb1 3.9-10 26
3.9-9 8 Sheet 10b 27 Tbl 3.9-10A
3.9-10 26 Sheet 11 16 Sheet 1 26
3.9-11 26 Sheet 12 26 Sheet 2 27
3.9-12 26 Sheet 13 25 Sheet 3 26
3.9-13 26 Sheet 14 16 Sheet 4 14
3.9-14 8 Sheet 15 26 Sheet 5 14
3.9-15 12 Sheet 16 26 Tb1 3.9-11

| 3.9-16 24 Sheet 17 27 Sheet 1 19
i
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LIST OF EFFECTIVE PAGES (continued)

Latest Latest Latest
Sheet ID Rev. Sheet ID Rev. Sheet ID Rev.

Sheet 2 19 Sheet 14 24 Shret 43 14
Tb1 3.9-12 Sheet 14a 20 Sheet 44 14
Sheet 1 0 Sheet 14b 20 Sheet 45 14
Sheet 2 0 sheet 14c 20 sheet 46 14

Tbl 3.9-13 0 Sheet 14d 26 Sheet 47 14
Tb1 3.9-14 0 Sheet 14e 26 Sheet 48 14
Tbl 3.9-15 Sheet 14f 20 Sheet 49 23
Sheet 1 19 Sheet 14g 20 Sheet 50 23
Sheet 2 19 Sheet 14h 20 Sheet 50a 23

Tb1 3.9-15a 19 Sheet 141 20 Sheet 50b 23
Tbl 3.9-16 0 Sheet 14j 20 Sheet 51 14
Tb1 3.9-17 Sheet 14k 20 Sheet 52 16
Sheet 1 19 Sheet 141 25 Sheet 53 16
Sheet 2 18 Sheet 14m 27 Sheet 54 16
Sheet 2a 21 Sheet 14n 25 Sheet 54a 16
Sheet 2b 21 Sheet 14o 27 Sheet 54b 16
Sheet 2c 21 Sheet 14p 25 Sheet 55 14
Sheet 2d 21 Sheet 15 26 Sheet 56 16
Sheet 2e 21 Sheet 16 23 Sheet 56a 25
Sheet 2f 26 Sheet 17 23 Sheet 56b 16
Sheet 2g 26 Sheet 18 14 Sheet 56c 16
Sheet 2h 21 Sheet 19 14 Sheet 56d 16

O Sheet 3 8 Sheet 24 14 Sheet 57 16
Sheet 4 16 Sheet 21 14 Sheat 58 14
Sheet 5 24 Sheet 22 14 Sheet 59 20
Sheet 6 26 Sheet 23 14 Sheet 60 14
Sheet 6a 24 Sheet 24 14 Sheet 61 14
Sheet 6b 26 Sheet 25 14 Sheet 62 14
Sheet 6c 26 Sheet 26 14 Sheet 63 16
Sheet 6d 26 Sheet 27 14 Sheet 64 16
Sheet 7 14 Sheet 28 14 Sheet 65 16
Sheet 8 24 Sheet 29 14 Sheet 66 16
Sheet 9 8 Sheet 30 14 Sheet 67 14
Sheet 10 8 Sheet 31 14 Sheet 68 14
Sheet 10a 26 Sheet 32 14 Sheet 68a 26
Sheet 10b 16 Sheet 33 14 Sheet 68b 16
Sheet 11 8 Sheet 34 14 Sheet 69 21
Sheet 12 8 Sheet 35 14 Sheet 70 25
Sheet 12a 24 Sheet 36 14 Sheet 71 14
Sheet 12b 24 Sheet 37 14 Sheet 72 16
Sheet 12c 24 Sheet 38 23 Sheet 72a 27
Sheet 12d 24 Sheet 38a 23 Sheet 72b 16
Sheet 12e 24 Sheet 38b 23 Sheet 73 14
Sheet 12f 26 Sheet 39 23 Sheet 74 14
Sheet 12g 24 Sheet 40 14 Sheet 75 19
Sheet 12h 24 Sheet 41 14 Sheet 76 25
Sheet 13 24 Sheet 42 14 Sheet 76a 19

('
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LIST OF EFFECTIVE PAGES (continued)

Latest Latest Latest
Sheet ID Rev. Sheet ID Rev. Sheet ID Rev.

Sheet 76b 20 Sheet 103 14 Sheet 13 4
Sheet 76c 20 Sheet 104 21 Sheet 14 4
Sheet 76d 20 Sheet 104a 21 Sheet 15 4
Sheet 77 23 Sheet 104b 17 Sheet 16 4
Sheet 78 23 Sheet 105 21 Sheet 17 4
Sheet 79 14 Sheet 106 21 Sheet 18 4
Sheet 80 14 Sheet 106a 21 Sheet 19 4
Sheet 81 14 Sheet 106b 26 Sheet 20 4
Sheet 82 14 Sheet 107 16 Tb1 3.9-19 0
Sheet 83 14 Sheet 108 21 Tb1 3.9-20 0

,

Sheet 84 14 Sheet 109 21 Tb1 3.9-21
Sheet 85 26 Sheet 110 14 Sheet 1 5
Sheet 86 14 Sheet 111 26 Sheet 2 0
Sheet 87 14 Sheet 112 14 Tb1 3.9-22 3
Sheet 88 14 Sheet 112a 26 Tbl 3.9-23
Sheet 89 27 Sheet 112b 26 Sheet 1 24
Sheet 90 27 Sheet 113 14 Sheet 2 24
Sheet 91 14 Sheet 114 26 Sheet 3 24
Sheet 92 14 Sheet 115 16 Sheet 4 24
Sheet 93 14 Sheet 116 14 Sheet 5 24
Sheet 94 20 sheet 117 16 Sheet 6 24
Sheet 94a 20 Sheet 118 26 Sheet 7 24
Sheet 94b 26 Sheet 118a 26 Sheet 8 24
Sheet 95 14 Sheet 118b 25 Sheet 9 24
Sheet 96 26 Sheet 119 24 Sheet 10 24
Sheet 96a 16 Sheet 120 24 Sheet 11 2:1
Sheet 96h 26 Sheet 120a 24 Sheet 12 24
Sheet 96c 26 Sheet 120b 24 Tb1 3.9-24
Sheet 96d 26 Sheet 121 20 Sheet 1 16
Sheet 96e 24 Sheet 122 20 Sheet 2 16
Sheet 96f 24 Sheet 123 20 Sheet 3 16
Sheet 96g 26 Sheet 124 27 Tb1 3.9-25 8
Sheet 96h 26 Tb1 3.9-18 Tb1 3.3-26
Sheet 96i 25 Sheet 1 16 Sheet 1 8
Sheet 96j 25 Sheet 2 16 Sheet 2 8
Sheet 96k 25 Sheet 2a 22 Sheet 3 8
Sheet 961 25 Sheet 3 21 Sheet 4 8

*
Sheet 96m 26 Sheet 4 4 Sheet 5 8
Sheet 96n 25 Sheet 5 4 Sheet 6 16
Sheet 960 26 Sheet 6 19 Sheet 7 16
Sheet 90p 25 Sheet 6a 24 Sheet 8 16
Sheet 97 26 Sheet 7 4 Sheet 9 25
Sheet 98 14 Sheet 8 17 Sheet 10 25
Sheet 99 14 Sheet 9 26 Tb1 3.9-27 16
Sheet 100 14 Sheet 10 4 Tb1 3.9-28 .

Sheet 101 21 Sheet 11 4 Sheet 1 18
Sheet 102 16 Sheet 12 4 Sheet 2 9
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LIST OF EFFECTIVE PAGES (continued)

Latest Latest . Latest
'

Sheet ID Rev. Sheet ID Rev. Sheet ID Rev.

Sheet 2a 23 Sheet 38 16 Sheet 3 16
Sheet 2b 23 Sheet 39 16 Sheet 4 16
Sheet 3 9 Sheet 40 16 Sheet 5 16
Sheet 4 16 Sheet 41 16 Tb1 3.9-37 16
Sheet 5 23 Sheet 42 16 Tb1 3.9-38
Sheet 6 16 Sheet 43 16 Sheet 1 16 '

Sheet 7 9 Sheet 44 16 Sheet 2 25
Sheet 8 9 Sheet 45 16 Tbl 3.9-39 16
Sheet 9 16 Sheet 46 d25 Tbl 3.9-40 16
Sheet 10 16 Sheet 46a 25 Tb1 3.9-41 16
Sheet 11 16 Sheet 46b 17 Tbl 3.9-42
Sheet 12 16 Sheet 46c 17 Sheet 1 16
Sheet 13 16 Sheet 46d 27 Sheet 2 16
Sheet 14 26 Sheet 47 27 Tb1 3.9-43
Sheet 15 16 Sheet 48 24 Sheet 1 25
Sheet 16 16 Sheet 49 19 Sheet 2 25
Sheet 17 16 Sheet 50 16 Tb1 3.9-44
Sheet 18 27 Sheet 51 16 Sheet 1 16
Sheet 19 16 Sheet 52 16 Sheet 2 16
Sheet 20 16 Sheet 53 16 Tbl 3.9-45 17
Sheet 21 16 Tb1 3.9-29 Tbl 3.9-46 27

r Sheet 22 16 Sheet 1 16 . Tb1 3.9-47 16
Sheet 23 16 Sheet 2 16 Tb1 3.9-48 24
Sheet 24 16 Sheet 3 25 Tb1 3.9-48a 24
Sheet 25 16 Sheet 4 26 Tb1 3.9-48b 26
Sheet 26 16 Tb1 3.9-29A Tb1 3.9-49 25
Sheet 27 16 Sheet 1 25 Tb1 3.9-50 16
Sheet 28 16 Sheet 2 26 Tb1 3.9-51
Sheet 28a 20 Tbl 3.9-29B Sheet 1 16
Sheet 28b 20 Sheet 1 26 Sheet 2 16
Sheet 29 16 Sheet 2 26 Sheet 3 16
Sheet 30 16 Tb1 3.9-30 14 Sheet 4 16
Sheet 31 16 Tb1 3.9-31 25 Sheet 5 16
Sheet 32 16 Tb1 3.9-32 16 Sheet 6 25
Sheet 33 16 Tb1 3.9-33 Sheet 7 16
Sheet 34 24 Sheet 1 21 Sheet 8 16

l Sheet 34a 24 Sheet 2 21 Sheet 9 21
Sheet 34b 26 Tb1 3.9-34 Shebt 10 21
Sheet 34c 26 Sheet 1 20 Sheet 11 21

,

Sheet 34d 26 Sheet 2 20 Sheet 12 23
'

Sheet 34e 24 Sheet 3 20 Sheet 13 23 i

Sheet 34f 24 Sheet 4 20 Sheet 14 23 l

Sheet 34g 24 Sheet 5 20 Tb1 3.9-52
Sheet 34h 24 Tbl 3.9-35 26 Sheet 1 26
Sheet 35 26 Tb1 3.9-36 Sheet 2 16
Sheet 36 16 Sheet 1 16 Tb1 3.9-53
Sheet 37 26 Sheet 2 25 Sheet 1 16

,
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LIST OF EFFECTIVE PAGES (continued)

O
Latest Latest Latest

Sheet ID Rev. Sheet ID Rev. Sheet ID Rev.

Sheet 2 16 Fig. 3.9-11 0 3.10-11 11
Tbl 3.9-54 16 3.10-12 13
Tbl 3.9-55 16 VOLUME 9 3.10-13 11
Tbl 3.9-56 16 3.10-14 14
Tbl 3.9-57 16 i 12 3.10-15 21
Tb1 3.9-58 il 12 3.10-16 21
Sheet 1 18 iii 21 3.10-16a 21
Sheet 2 18 iv 21 3.10-16b 21
Sheet 3 18 v 21 3.10-16c 21
Sheet 4 18 vi 21 3.10-16d 21
Sheet 5 18 vii 21 3.10-37 14

Tb1 3.9-59 18 viii 21 3.10-18 17
Tb1 3.9-60 19 ix 21 3.10-18a 17
Tbl 3.9-61 19 x 21 3.10-18b 17
Tbl 3.9-62 xi 21 3.10-18c 17
Sheet 1 19 xii 21 3.10-18d 17
Sheet 2 19 xiii 15 3.10-19 14
Sheet 3 19 xiv 21 3.10-20 13
Sheet 4 19 xv 21 3.10-21 11
Sheet 5 19 xvi 12 3.10-22 11

Tb1 3.9-63 xvii 12 3.10-23 19
Sheet 1 25 xviii 21 3.10-24 19
Sheet 2 19 xix 26 3.10-24a 15
Sheet 3 19 xx 26 3.10-24b 15
Sheet 4 19 xxi 12 3.10-25 19

Tb1 3.9-64 26 xxii 26 3.10-26 19
Tb1 3.? 65 19 xxiii 26 3.10-27 27
Tb1 3.9-66 20 xxiv 26 3.10-20 27
Tb1 3.9-67 20 xxv 26 3.10-29 27
Tb1 3.9-68 20 xxvi 26 3.10-30 18
Tb1 3.9-68a 20 xxvii 26 3.10-30a 17-

Tb1 3.9-69 20 xxviii 26 3.10-30b 18
Tb1 3.9-70 20 xxix 26 3.10-30c 18
Tb1 3.9-71 xxx 26 3.10-30d 18
Sheet 1 ^1 xxxi 26 3.10-31 25.

Sheet 2 21 xxxii 26 3.10-32 26
3.9 Fig. Tab 3.10 Tab 3.10-33 26
Fig. 3.9-1 0 3.10-1 0 3.10-34 15
Fig. 3.9-2 0 3.10-2 11 3.10-35 15
Fig. 3.9-3 0 3.10-3 11 3.10-36 19
Fig. 3.9-4 26 3.10-4 11 3.10-36a 27
Fig. 3.9-5 0 3.10-5 11 3.10-36b 27
Fig. 3.9-6 0 3.10-6 11 3.10-36c 27
Fig. 3.9-7 0 3.10-7 11 3.10-36d 27
Fig. 3.9-8 0 3.10-8 11 3.10-37 27
Fig. 3.9-9 0 3.10-9 11 3.10-38 26
Fig. 3.9-10 0 3.10-10 18 3.10-38a 24
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LIST OF EFFECTIVE PAGES (continued)

Latest Latest Latest
Sheet ID Rev. Sheet ID Rev. Sheet ID Rev.

3.10-38b 26 Sheet 2 27 Sheet 47 25
3.10-38c 24 Sheet 3 20 Sheet 48 23,

i 3.10-38d 27 Sheet 4 24 Sheet 49 23
3.10-38e 26 Sheet 5 20 Sheet 50 20-'

| 3.10-38f 24 Sheet 6 26 Sheet 51 21
' 3.10-39 17 Sheet 7 26 Sheet 52 21

3.10-40 11 Sheet 8 24 Sheet 53 24
! 3.10-41 11 Sheet 9 27 Tb1 3.11-2

3.10-42 11 Sheet 10 27 Sheet 1 231

3.10-43 12 Sheet 11 20 Sheet 2 19
3.10-44 11 Sheet 12 19 Sheet 3 19
3.10-45 11 Sheet 13 19 Sheet 4 19

j 3.10-46 11 Sheet 14 26 Sheet 5 17
3.10-47 25 Sheet 15 20 Sheet 6 23
3.10-48 12 Sheet 16 26 Tb1 3.11-3
3.10-49 12 Sheet 17 24 Sheet 1 23>

3.10-50 13 Sheet 18 23 Sheet 2 23 -

,

3.10-51 11 Sheet 18a 24 Sheet 3 25
; 3.10-52 11 Sheet 18b 23 Sheet 4 17

3.10-53 13 Sheet 19 26 Sheet 5 16 |
; 3.10-54 13 Sheet 20 26 Sheet 6 25

'

3.10-55 27 Sheet 21 26 Tb1 3.11-4
3.10 Tbl Tab

~

Sheet 22 25 Sheet 1 18
i Tb1 3.10-1 Sheet 23 27 Sheet 2 18
! Sheet 1 5 Sheet 24 26 Sheet 2a 18
i Sheet 2 15 Sheet 25 18 Sheet 2b 18

3.10 Fig. Tab Sheet 26 18 Sheet 3 12
! Fig. 3.10-1 22 Sheet 27 25 Sheet 4 12
! Fig. 3.10-2 26 Sheet 28 27 Sheet 5 12

'

Fig. 3.10-3 26 Sheet 29 26 Sheet 6- 12'

Fig. 3.10-4 26 Sheet 30 25 Sheet 7 . 12
Fig. 3.10-5 8 Sheet 31 26 Sheet 8 ' 12
Fig. 3.10-6 8 Sheet 32 19 Sheet 9 12*

3.11 Tab Sheet 33 26 Sheet 10- 12-

3.11-1 27 Sheet 34 26 Sheet 11 12
3.11-2 27 Sheet 35 26 Sheet 12- 12

! 3.11-3 0 Sheet 36 20 Sheet 13 12
3.11-4 0 Sheet 37 20 Sheet 14 26
3.11-5 0 Sheet 38 27 Sheet 15 12:

{ 3.11-6 0 Sheet 39 20 Sheet 16' .12
i 3.11-7 26 Sheet 40 20 Sheet 17 12

3.11-8 19 Sheet 41 21 Sheet 18 . 26
3.11-9 0- Sheet 42 24 Sheet 19 12 i

'

; 3.11-10. O Sheet 43 21 Sheet 20 12
3.11 Tbl Tab Sheet 44 21 Sheet 21 12
Tbl 3.11-1 Sheet.45 23 Sheet 22 12
Sheet 1 -27 Sheet 46 26 Sheet 23. 12

1
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MIDLAND 1&2-FSAR

LIST OF EFFECTIVE PAGES (continued)

O
Latest Latest- Latest

Sheet ID Rev. Sheet ID Rev. Sheet ID Rev.

Sheet 24 12 Sheet 51 24 Sheet 84 18
Sheet 24a 14 Sheet 52 18 Sheet 85 18
Sheet 24b 14 Sheet 53 14 Sheet 86 18
Sheet 24c 12 Sheet 54 26 Sheet 87 18
Sheet 24d 12 Sheet 55 14 Sheet 88 18
Sheet 25 18 Sheet 56 14 Sheet 89 18
Sheet 26 14 Sheet 57 17 Sheet 90 26
Sheet 26a 14 Sheet 58 17 Sheet 91 25
Sheet 26b 14 Sheet 59 26 Sheet 92 25
Sheet 27 26 Sheet 60 26 Sheet 93 25
Sheet 28 19 Sheet 60a 21 Sheet 94 25
Sheet 29 19 Sheet 60b 21 Sheet 95 25
Sheet 30 19 Sheet 60c 21 Sheet 96 25
Sheet 30a 26 Sheet 60d 21 Sheet 97 25
Sheet 30b 19 Sheet 60e 21 Sheet 98 25
Sheet 30c 19 Sheet 60f 21 Sheet 99 25
Sheet 30d 19 Sheet 60g 21 Sheet 100 25
Sheet 30e 19 Sheet 60h 21 Sheet 101 25
Sheet 30f 19 Sheet 604 21 Sheet 102 26
Sheet 30g 19 Sheet doj 21 Sheet 103 25
Sheet 30h 19 Sheet 60k 21 Sheet 104 25
Sheet 30i 19 Sheet 601 21 Sheet 105 25
Sheet 30j 19 Sheet 60m 26 Sheet 106 25
Sheet 31 21 Sheet 60n 21 Sheet 107 25
Sheet 32 12 Sheet 61 20 Sheet 108 25
Sheet 33 18 Sheet 62 16 Sheet 109 25
Sheet 34 la Sheet 63 16 Sheet 110 25
Sheet 35 18 Sheet 64 16 Sheet 111 27
Sheet 36 14 Sheet 65 16 3.11 Fig. Tab
Sheet 37 14 Sheet 66 16 Fig. 3.11-1 0
Sheet 38 14 Sheet 67 16 Fig. 3.11-2 0
Sheet 39 18 Sheet 68 16 Fig. 3.11-3 3
Sheet 40 16 Sheet 69 16 Fig. 3.11-4 3
Sheet 41 16 Sheet 70 16 App 3A Tab
Sheet 42 16 Sheet 71 16 3A-1 10
Sheet 43 16 Sheet 72 26 3A-2 27
Sheet 44 16 Sheet 73 18 3A-3 0
Sheet 45 16 Sheet 74 18 3A-4 0

'

Sheet 46 16 Sheet 75 18 3A-5 0
Sheet 47 26 Sheet 76 18 3A-6 0
Sheet 48 18 Sheet 77 18 3A-7 0
Sheet 48a 18 Sheet 78 18 3A-8 0
Sheet 48b 18 Sheet 79 18 3A-9 0

i Sheet 48c 26 Sheet 80 18 3A-10 17
Sheet 48d 18 Sheet 81 18 3A-11 0

'

Sheet 49 18 Sheet 82 18 3A-12 26
Sheet 50 18 Sheet 83 18 3A-12a 17
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LIST OF EFFECTIVE PAGES (continued)

Latest Latest Latest
Sheet ID Rev. Sheet ID Rev. Sheet ID Rev.

3A-12b 17 3A-54 0 Sheet 5 0
3A-13 0 3A-55' O 3A-83 0
3A-14 0 3A-56 0 3A-84 16
3A-15 16 3A-57 0 3A-85 16
3A-16 0 3A-58 0 3A-86 0
3A-17 4 3A-59 0 3A-87 0
3A-18 0 3A-60 0 3A-88 16
3A-19 4 3A-61 1 3A-89 0

| 3A-20 4 3A-62 0 3A-90 26
3A-21 26 3A-63 0 3A-91 25
3A-22 26 3A-64 0 3A-92 0
I*ig. 3A/1.14-1 0 3A-65 8 3A-93 0
Fig. 3A/1.14-2 0 3A-66 8 3A-94 0
Fig. 3A/1.14-3 0 3A-66a 8 3A-95 17
3A-23 0 3A-66b 8 3A-96 27
3A-24 0 3A-67 0 3A-97 0 .

3A-25 27 3A-68 0 3A-98 0
3A-26 0 3A-69 0 3A-99 0
3A-27 14 3A-70 0 3A-100 15

i 3A-28 27 3A-71 0 3A-100a 18
3A-29 27 3A-72 26 3A-100b 18 ;

3A-30 14 3A-73 26 3A-101 0 |O 3A-31 0 3A-74 26 3A-102 0 i

3A-32 0 3A-75 0 3A-103 0
,3A-33 0 3A-76 0 3A-104 0 '

3A-34 14 Tb1 3A.l.48-1 0 3A-105 0
3A-35 0 Tb1 3A.l.48-2 0 3A-106 16
3A-36 0 Tb1 3A.l.48-3 16 3A-107 18
3A-37 16 Tb1 3A.1.48-4 17 3A-108 0,

3A-38 14 Tb1 3A.l.48-5 0 3A-109 15
3A-39 0 Tbl 3A.1.48-6 3A-110 0
3A-40 16 Sheet 1 0 3A-111 0
3A-41 25 Sheet 2 0 3A-112 14
3A-42 0 Tbl 3A.1.48-7 3A-113 14
3A-43 0 Sheet 1 17 3A-114 0
3A-44 0 Sheet 2 18 3A-115 27 ;

3A-45 16 3A-77 25 3A-116 0 l3A-46 0 3A-78 0 3A-117 0 {3A-47 0 3A-79 8 3A-118 26 :
Fig. 3A/1.34-1 0 3A-80 8 3A-119 0 I
Fig. 3A/1.34-2 0 3A-81 0 3A-120 17
3A-48 0 3A-82 15 3A-121- 19
3A-49 0 Tb1 3A.l.52-1 3A -122 20
3A-50 16 Sheet 1 15 3A '.23 0
3A-51 16 Sheet 2 15 3A-124 0
3A-52 16 Sheet 3 0 3A-125 0
3A-53 0 Sheet 4 0 3A-126 0

LOEP-31 Revision 27
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LIST OF EFFECTIVE PAGES (continued)
O

Latest Latest Latest
Sheet ID Rev. Sheet ID Rev. Sheet ID Rev.

3A-127 0 i 12 3C-15 0
3A-128 17 ii 12 3C-16 0
3A-129 25 iii 21 3C-17 0
3A-130 25 iv 21 3C-18 0
3A-130a 8 v 21 3C-19 0
3A-130b 8 vi 21 3C-20 0
3A-131 18 vii 21 3C-21 0
3A-132 18 viii 21 3C-22 0
3A-132a 18 ix 21 3C-23 0
3A-132b 18 x 21 3C-24 0
3A-133 18 xi 21 3C-25 0
3A-134 7 xii 21 3C-26 0
3A-135 9 xiii 21 3C-27 0
3A-136 0 xiv 21 3C-28 0
3A-137 0 xv 21 3C-29 0
3A-138 18 xvi 12 3C-30 0
3A-139 15 xvii 12 3C-31 0
3A-140 15 xviii 21 3C-32 0
3A-140a 15 xix 26 3C-33 0
3A-140b 15 xx 26 3C-34 0
3A-141 0 xxi 12 3C-35 0
3A-142 24 xxii 26 3C-36 0
3A-142a 24 xxiii 26 3C-37 0
3A-142b 24 xxiv 26 3C-38 0
3A-143 18 xxv 26 3C-39 0
3A-144 18 xxvi 26 3C-40 0
3A-145 14 xxvii 26 3C-41 0
3A-146 18 xxviii 26 3C-42 0
3A-147 13 xxix 26 3C-43 0
3A-148 9 xxx 26 3C-44 0
3A-149 14 xxxi 26 3C-45 0
3A-150 18 App 3B Tab 3C-46 0
3A-151 14 App 3C Tab JC-47 0
3A-152 21 3C-1 0 3C-48 0
3A-153 24 3C-2 20 3C-49 0
3A-154 14 3C-3 0 3C-50 0
3A-155 16 3C-4 0 3C-51 0
3A-156 25 3C-5 0 3C-52 0
3A-157 14 3C-6 0 3C-53 0
3A-158 18 3C-7 0 3C-54 0
3A-159 18 3C-8 0 3C-55 0
3A-160 18 3C-9 0 3C-56 0
3A-161 18 3C-10 0 3C-57 0
3A-162 18 3C-11 0 3C-58 0
3A-163 18 3C-12 0 3C-59 0

3C-13 0 3C-60 0

LOEP-32 Revision 27
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j. LIST OF EFFECTIVE PAGES (continued)
!

!. .
Latest- Latest Latest i

i Sheet ID Rev. Sheet ID Rev. Sheet ID Rev. :
i !

j- VOLUME 10 3C-14 0 3C-61 0 !
i !
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MIDLAND 1&2-FSAR

LIST OF EFFECTIVE PAGES (continued)

O
Latest Latest Latest

Sheet ID Rev. Sheet ID Rev. Sheet ID Rev.

3C-62 0 3C-109 0 3C-156 0
3C-63 0 3C-110 0 3C-157 0
3C-64 0 3C-111 0 3C-158 0
3C-65 0 3C-112 0 3C-159 0
3C-66 0 3C-113 0 3C-160 0
3C-67 0 3C-114 0 3C-161 0
3C-68 0 3C-115 0 3C-162 0
3C-69 0 3C-116 0 3C-163 0
3C-70 0 3C-117 0 3C-164 0
3C-71 0 3C-118 0 3C-165 0
3C-72 0 3C-119 0 3C-166 0
3C-73 0 3C-120 0 3C-167 0
3C-74 0 3C-121 0 3C-168 0
3C-75 0 3C-122 0 3C-169 0
3C-76 0 3C-123 0 3C-170 0
3C-77 0 3C-124 0 3C-171 0
3C-78 0 3C-125 0 3C-172 0
3C-79 0 3C-126 0 3C-173 0
3C-80 0 3C-127 0 3C-174 0
3C-81 0 3C-128 0 3C-175 0
3C-82 0 3C-129 0 3C-176 0
3C-83 0 3C-130 0 3C-177 0
3C-84 0 3C-131 0 3C-178 0
3C-85 0 3C-132 0 3C-179 0
3C-86 0 3C-133 0 3C-180 0

'

3C-87 0 3C-134 0 3C-181 0
3C-88 0 3C-135 0 3C-182 0
3C-89 0 3C-136 0 3C-183 0
3C-90 0 3C-137 0 3C-184 0
3C-91 0 3C-138 0 3C-185 0
3C-92 0 3C-139 0 3C-186 0
3C-93 0 3C-140 0 3C-187 0
3C-94 0 3C-141 0 3C-188 0
3C-95 0 3C-142 0 3C-189 0
3C-96 0 3C-143 0 3C-190 0
3C-97 0 3C-144 0 3C-191 0
3C-98 0 3C-145 0 3C-192 0
3C-99 0 3C-146 0 3C-193 0
3C-100 0 3C-147 0 3C-194 0
3C-101 0 3C-148 0 3C-195 0
3C-102 0 3C-149 0 3C-196 0
3C-103 0 3C-150 0 3C-197 0
3C-104 0 3C-151 0 3C-198 0
3C-105 0 3C-152 0 3C-199 0
3C-106 0 3C-153 0 3C-200 0
3C-107 0 3C-154 0 3C-201 0
3C-108 0 3C-155 0 3C-202 0
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LIST OF EFFECTIVE PAGES (continued),

i Latest Latest Latest
sheet ID Rev. Sheet ID Rev. Sheet ID Rev.

3C-203 0 3C-250 0 3C-297 0
3C-204 0 3C-251 0 3C-298 0
3C-205 0 3C-252 0 3C-299 0

.'
,

3C-206 0 3C-253 0 3C-300 0 i

3C-254 0 3C-301 0 |3C-207 0 -

3C-208 0 3C-255 0 3C-302 0
'

3C-209 0 3C-256 0 3C-303 0 |

3C-210 0 3C-257 0 3C-304 20 l
3C-211 0 3C-258 0 3C-305 20

'

3C-212 0 3C-259 0 3C-306 20
3C-213 0 3C-260 0 3C-307 20
3C-214 0 3C-261 0 3C-308 20
3C-215 0 3C-262 0 3C-309 20
3C-216 0 3C-263 0 3C-310 20
3C-217 0 3C-264 0 3C-311 20
3C-218 0 3C-265 0 3C-312 20
3C-219 0 3C-266 0 3C-313 20
3C-220 0 3C-267 0 3C-314 20
3C-221 0 3C-268 0 3C-315 20
3C-222 0 3C-269 0 3C-316 20
3C-223 0 3C-270 0 3C-317 20
3C-224 0 3C-271 0 3C-318 200 3C-225 0 3C-272 0 3C-319 20
3C-226 0 3C-273 0 3C-320 20
3C-227 0 3C-274 0 App 3D Tab
3C-228 0 3C-275 0 3D-i 19
3C-229 0 3C-276 0 3D-ii 19
3C-230 0 3C-277 0 3D-iii 19
3C-231 0 3C-278 0 3D-1 19
3C-232 0 3C-279 0 3D-2 19
3C-233 0 3C-280 0 3D-3 19
3C-234 0 3C-281 0 3D-4 19
3C-235 0 3C-282 0 3D-5 19
3C-236 0 3C-283 0 3D-6 19
3C-237 0 3C-284 0 3D-7 26
3C-238 0 3C-285 0 3D-8 19
3C-239 0 3C-286 0 3D-9 19
3C-240 0 3C-287 0 3D-10 19
3C-241 0 3C-288 0 3D-11 19
3C-242 0 3C-289 0 3D-12 19
3C-243 0 3C-290 0 3D-13 19
3C-244 0 3C-291 0 3D-14 19
3C-245 0 3C-292 0 3D-15 26
3C-246 0 3C-293 0 3D-16 19
3C-247 0 3C-294 3 3D-17 19
3C-248 0 3C-295 0 Fig. 3D-1 19
3C-249 0 3C-296 0 Fig. 3D-2 19
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LIST OF EFFECTIVE PAGES (continued)

O
Latest Latest Latest

Sheet ID Rev. Sheet ID Rev. Sheet ID Rev.

Fig. 3D-3 19 4.2-13 9 Fig. 4.2-3 0
Fig. 3D-4 19 4.2-14 9 Fig. 4.2-4 0
Chapter 4 Tab 4.2-15 15 Fig. 4.2-5 0
4-i 26 4.2-16 15 Fig. 4.2-6 15
4-ii 26 4.2-17 15 Fig. 4.2-7 26
4-iii 0 4.2-18 9 Fig. 4.2-8 26
4-iv 18 4.2-18a 9 Fig. 4.2-9 26
4-v 26 4.2-18b 26 Fig. 4.2-10 26
4-vi 26 4.2-18c 26 Fig. 4.2-11 26
4-vii 16 4.2-18d 15 Fig. 4.2-12 26
4-viii 16 4.2-18e 15 Fig. 4.2-13 26
4-ix 26 4.2-18f 15 Fig. 4.2-14 26
4-x 9 4.2-19 9 Fig. 4.2-15 26
4-xi 7 4.2-20 17 Fig. 4.2-16 26
4-xii 0 4.2-21 14 Fig. 4.2-17 0
4-xiii 7 4.2-22 26 Fig. 4.2-18 0
4-xiv 7 4.2-22a 26 Fig. 4.2-19 0
4-xv 7 4.2-22b 26 Fig. 4.2-20 9
4-xvi 0 4.2-23 26
4-xvii 0 4.2-24 9 VOLUME 11
4-xviii 0 4.2-25 9
4-xix 0 4.2-26 9 i 12
4.1 Tab 4.2-27 9 ii 12
4.1-1 15 4.2-28 9 iii 21
4.1-2 15 4.2-29 9 iv 21
4.1 Tb1 Tab 4.2-30 9 v 21
Tbl 4.1-1 4.2-31 9 vi 21
Sheet 1 15 4.2-32 9 vii 21
Sheet 2 15 4.2-33 9 viii 21

Tbl 4.1-2 4.2-34 15 ix 21
Sheet 1 0 4.2-35 26 x 21
Sheet 2 0 4.2-36 26 xi 21

4.2 Tab 4.2-37 26 xii 21
4.2-1 0 4.2 Tb1 Tab xiii 15
4.2-2 9 Tb1 4.2-1 26 xiv 21
4.2-3 10 Tb1 4.2-2 26 xv 21
4.2-4 9 Tb1 4.2-3 26 xvi 12
4.2-5 17 Tb1 4.2-4 0 xvii 12
4.2-6 26 Tb1 4.2-5 15 xviii 21
4.2-7 26 Tbl 4.2-6 26 xix 26
4.2-8 26 Tbl 4.2-7 9 xx 26
4.2-9 26 Tb1 4.2-8 9 xxi 12
4.2-10 26 Tb1 4.2-9 9 xxii 26
4.2-10a 18 Tb1 4.2-10 9 xxiii 26
4.2-10b 18 4.2 Fig. Tab xxiv 26
4.2-11 9 Fig. 4.2-1 0 xxv 26
4.2-12 9 Fig. 4.2-2 0 xxvi 26
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LIST OF EFFECTIVE PAGES (continued)

Latest Latest Latest
Sheet ID Rev. Sheet ID Rev. Sheet ID Rev.

,

xxvii 26 4.3-41 26 Fig. 4.3-10 0
! xxviii 26 4.3-42 3 Fig. 4.3-11 0

xxix 26 4.3-43 27 Fig. 4.3-12 0-

xxx 26 4.3-44 5 Fig. 4.3-13- 0t

'
xxxi 26 4.3 Tbl Tab Fig. 4.3-14 0

* xxxii 26 Tb1 4.3-1 7 Fig. 4.3-15 0
4.3 Tab Tb1 4.3-2 7 Fig. 4.3-16 0
4.3-1 0 Tb1 4.3-3 0 Fig. 4.3-17 0
4.3-2 0 Tb1 4.3-4 0 Fig. 4.3-18 0
4.3-3 0 Tbl 4.3-5 0 Fig. 4.3-19 7

, 4.3-4 0 Tbl 4.3-6 0 Fig. 4.3-20 7
'

4.3-5 7 Tb1 4.3-7 0 Fig. 4.3-21 0 ,

'

4.3-6 0 Tb1 4.3-8 0 Fig. 4.3-22 0 '

4.3-7 1 Tbl 4.3-9 7 Fig. 4.3-23 0
4.3-8 0 Tb1 4.3-10 0 Fig. 4.3-24 0
4.3-9 26 Tbl 4.3-11 0 Fig. 4.3-25 0 !

4.3-10 0 Tb1 4.3-12 0 Fig. 4.3-26 0 j
4.3-11 8 Tbl 4.3-13 7 Fig. 4.3-27 0 1

4.3-12 12 Tb1 4.3-14 7 Fig. 4.3-28 0
4.3-13 0 Tb1 4.3-15 7 Fig. 4.3-29 0

,

4.3-14 7 Tbl 4.3-16 0 Fig. 4.3-30 0
,

4.3-15 7 Tbl 4.3-17 0 Fig. 4.3-31 0 lO 4.3-16 7 Tbl 4.3-18 0 Fig. 4.3-32 0 );

4.3-17 7 Tb1 4.3-19 0 Fig. 4.3-33 0
i 4.3-18 7 Tbl 4.3-20 0' Fig. 4.3-34 0
| 4.3-19 7 Tb1 4.3-21 3 Fig. 4.3-35 0
' 4.3-20 7 Tb1 4.3-22 0 Fig. 4.3-36 7

4.3-21 7 Tbl 4.3-23 0 Fig. 4.3-37 0 ;,

'4.3-22 7 Tbl 4.3-24 0, Fig. 4.3-38 0
' 4.3-23 7 Tb1 4.3-25 0 Fig. 4.3-39 0

4.3-24 0 Tb1 4.3-26 25 Fig. 4.3-40 0
; 4.3-25 0 Tb1 4.3-27 0 Fig. 4.3-41 0

4.3-26 0 Tb1 4.3-28 0 Fig. 4.3-42 0
4.3-27 0 Tb1 4.3-29 0 Fig. 4.3-43 7
4.3-28 25 Tbl 4.3-30 0 Fig. 4.3-44 0
4.3-29 0 Tb1 4.3-31 0 Fig. 4.3-45 0
4.3-30 27 Tb1 4.3-32 25 Fig. 4.3-46 0
4.3-31 0 4.3 Fig. Tab Fig. 4.3-47 0

,

i 4.3-32 0 Fig. 4.3-1 0 Fig. 4.3-48 0
4.3-33 25 Fig. 4.3-2 0 Fig. 4.3-49 0

i 4.3-34 5 Fig. 4.3-3 0 Fig. 4.3-50 0
4.3-35 5 Fig. 4.3-4 0 Fig. 4.3-51 0.

4.3-36 5 Fig. 4.3-5 0 Fig. 4.3-52 0,

| 4.3-37 0 Fig. 4.3-6 0 Fig. 4.3-53 0
|- 4.3-38 27 Fig. 4.3-7 0 Fig. 4.3-54 0

.

1 4.3-39 0 Fig. 4.3-8 0 Fig. 4.3-55 0
4.3-40- 25 Fig.'4.3-9 0 Fig. 4.3-56 0
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MIDLAND 1&2-FSAR

LIST OF EFFECTIVE PAGES (continued) O
Latest Latest Latest

Sheet ID Rev. Sheet ID Rev. Sheet ID Rev.

Fig. 4.3-57 0 Fig. 4.3-104 0 4.4-37 8
Fig. 4.3-58 0 Fig. 4.3-105 0 4.4-38 15
Fig. 4.3-59 0 Fig. 4.3-106 0 4.4-39 15
Fig. 4.3-60 0 Fig. 4.3-107 0 4.4-40 17
Fig. 4.3-61 0 Fig. 4.3-108 0 4.4-41 17
Fig. 4.3-62 7 Fig. 4.3-109 0 4.4-42 17
Fig. 4.3-63 7 Fig. 4.3-110 0 4.4-43 17
Fig. 4.3-64 7 Fig. 4.3-111 0 4.4-44 18
Fig. 4.3-65 7 4.4 Tab 4.4-45 18
Fig. 4.3-66 7 4.4-1 0 4.4 Tbl Tab
Fig. 4.3-67 0 4.4-2 18 Tb1 4.4-1
Fig. 4.3-68 0 4.4-3 3 Sheet 1 26
Fig. 4.3-69 0 4.4-4 3 Sheet 2 18
Fig. 4.3-70 0 4.4-5 0 Tb1 4.4-2 0
Fig. 4.3-71 0 4.4-6 3 Tb1 4.4-3 0
Fig. 4.3-72 0 4.4-7 3 Tb1 4.4-4 0
Fig. 4.3-73 0 4.4-8 0 Tb1 4.4-5 0
Fig. 4.3-74 0 4.4-9 0 Tb1 4.4-6 0
Fig. 4.3-75 0 4.4-10 0 Tb1 4.4-7 0
Fig. 4.3-76 0 4.4-11 0 Tbl 4.4-8 0
Fig. 4.3-77 0 4.4-12 0 Tbl 4.4-9 0
Fig. 4.3-78 0 4.4-13 0 Tb1 4.4-10 0
Fig. 4.3-79 7 4.4-14 0 Tbl 4.4-11
Fig. 4.3-80 7 4.4-15 3 Sheet 1 10
Fig. 4.3-81 0 4.4-16 0 Sheet 2 10
Fig. 4.3-82 7 4.4-17 3 4.4 Fig. Tab
Fig. 4.3-83 7 4.4-18 0 Fig. 4.4-1 3
Fig. 4.3-84 0 4.4-19 0 Fig. 4.4-2 3
Fig. 4.3-85 0 4.4-20 0 Fig. 4.4-3 0
Fig. 4.3-86 0 4.4-21 0 Fig. 4.4-4 0
Fig. 4.3-87 0 4.4-22 0 Fig. 4.4-5 0
Fig. 4.3-88 0 4.4-23 26 Fig. 4.4-6 0
Fig. 4.3-89 7 4.4-24 0 Fig. 4.4-7 0
Fig. 4.3-90 0 4.4-25 26 Fig. 4.4-8 0
Fig. 4.3-91 0 4.4-26 0 Fig. 4.4-9 0
Fig. 4.3-92 0 4.4-27 0 Fig. 4.4-10 0
Fig. 4.3-93 0 4.4-28 10 Fig. 4.4-11 0
Fig. 4.3-94 0 4.4-28a 10 Fig. 4.4-12 0
Fig. 4.3-95 0 4.4-28b 10 Fig. 4.4-13 0
Fig. 4.3-96 0 4.4-29 0 Fig. 4.4-14 0
Fig. 4.3-97 0 4.4-30 0 Fig. 4.4-15 0
Fig. 4.3-98 0 4.4-31 3 Fig. 4.4-16 0
Fig. 4.3-99 0 4.4-32 0 Fig. 4.4-17 0
Fig. 4.3-100 3 4.4-33 0 Fig. 4.4-18 0
Fig. 4.3-101 0 4.4-34 8 Fig. 4.4-19 3
Fig. 4.3-102 0 4.4-35 8 Fig. 4.4-20 0
Fig. 4.3-103 0 4.4-36 8 Fig. 4.4-21 0

|
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MIDLAND 1&2-FSAR

, LIST OF EFFECTIVE PAGES (continued)

Latest Latest Latest
Sheet ID Rev. Sheet ID Rev. Sheet ID Rev.

Fig. 4.4-22 0 Tb1 5.1-4 26 5.2-17 26
Fig. 4.4-23 0 Tb1 5.1-5 5.2-18 26
Fig. 4.4-24 0 sheet 1 27 5.2-19 26
Fig. 4.4-25 0 Sheet 2 27 5.2-20 26
Fig. 4.4-26 0 Tb1 5.1-6 5.2-21 26
4.5 Tab Sheet 1 26 5.2-22 26
4.5-1 0 Sheet 2 26 5.2-23 26
4.5-2 8 Tb1 5.1-7 5.2-24 26
4.5-3 8 Sheet 1 27 5.2-25 26
4.5-4 8 Sheet 2 27 5.2-26 26
4.6 Tab 5.1 Fig. Tab 5.2-27 26
4.6-1 0 Fig. 5.1-1 5.2-28 26
4.6-2 0 Sheet 1 27 5.2-29 26
4.6-3 0 Sheet 2 27 5.2-30 26
4.6-4 27 Fig. 5.1-2 5.2-31 26
4.6-5 0 Sheet 1 27 5.2-32 26
4.6 Tb1 Tab Sheet 2 27 5.2-33 26
Tbl 4.6-1 0 Fig. 5.1-3 0 5.2-34 26

i Tbl 4.6-2 0 Fig. 5.1-4 0 5.2 Tbl Tab
Chapter 5 Tab Fig. 5.1-5 3 Tb1 5.2-1 3
5-i 26 5.2 Tab Tbl 5.2-2 )
5-ii 26 5.2-1 0 Sheet 1 0 )O 5-iii 26 5.2-2 0 Sheet 2 0 -

5-iv 26 5.2-3 10 Tb1 5.2-3
5-v 26 5.2-4 15 Sheet 1 8
5-vi 25 5.2-4a 15 Sheet 2 0
5-via 27 5.2-4b 10 Sheet 3 0
5-vib 18 5.2-5 0 Tb1 5.2-3A 8
5-vii 19 5.2-6 18 Tb1 5.2-4
5-viii 26 5.2-6a 19 Sheet 1 0
5-ix 18 5.2-6b 19 Sheet 2 0
5-ixa 18 5.2-6 19 Tb1 5.2-5 0
5.1 Tab 5.2-6d 19 Tbl 5.2-6 0
5.1-1 0 5.2-6e 19 Tb1 5.2-7 19
5.1-2 0 5.2-6f 19 Tb1 5.2-8
5.1-3 0 5.2-6g 25 Sheet 1 25
5.1-4 0 5.2-6h 18 Sheet 2 25
5.1 Tb1 Tab 5.2-7 0 Sheet 3 25
Tb1 5.1-1 5.2-8 26 Sheet 4 25
Sheet 1 0 5.2-9 0 Sheet 5 25
Sheet 2 0 5.2-10 0 Sheet 6 25

Tb1 5.1-2 5.2-11 0 Sheet 7 25
Sheet 1 0 5.2-12 0 Sheet 8 25
Sheet 2 25 5.2-13 0 Sheet 9 25

Tb1 5.1-3 5.2-14 0 Sheet 10 25
Sheet 1 26 5.2-15 8 Sheet 11 25
Sheet 2 26 5.2-16 26 Sheet 12 25

(~%
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MIDLAND 1&2-FSAR

LIST OF EFFECTIVE PAGES (continued)
1

Latest Latect Latest
Sheet ID Rev. Sheet ID Rev. Sheet ID Rev.

Sheet 13 25 Fig. 5.3-10 15 5.4-32 0
Sheet 14 25 5.4 Tab 5.4-33 0

5.2 Fig. Tab 5.4-1 27 5.4-34 26
Fig. 5.2-1 20 5.4-2 27 5.4-35 0
Fig. 5.2-2 20 5.4-3 27 5.4 Tb1 Tab
Fig. 5.2-3 20 5.4-4 27 Tb1 5.4-1 27
Fig. 5.2-4 18 5.4-5 27 Tb1 5.4-2 0
Fig. 5.2-5 18 5.4-6 18 Tb1 5.4-3 27
5.3 Tab 5.4-6a 8 Tb1 5.4-4 27
5.3-1 0 5.4-6b 27 Tb1 5.4-5
5.3-2 3 5.4-6c 27 Sheet 1 27
5.3-3 24 5.4-6d 27 Sheet 2 0
5.3-4 26 5.4-7 0 Sheet 3 0
5.3-5 8 5.4-8 0 Sheet 4 0
5.3-6 18 5.4-9 0 Sheet 5 0
5.3-6a 22 5.4-10 0 Tbl 5.4-6 7
5.3-6b 22 5.4-11 0 Tb1 5.4-7 0
5.3-7 22 5.4-12 27 Tb1 5.4-8 0
5.3-8 8 5.4-13 8 Tb1 5.4-9 14
5.3-9 8 5.4-14 8 Tb1 5.4-10
5.3-10 8 5.4-14a 8 Sheet 1 19
5.3-11 21 5.4-14b 8 Sheet 2 19
5.3-12 26 5.4-15 0 Sheet 3 19
5.3-13 26 5.4-16 0 Tb1 5.4-11 0
5.3-14 26 5.4-17 0 Tb1 5.4-12
5.3-15 8 5.4-18 0 Sheet 1 9
5.3-16 8 5.4-18a 19 Sheet 2 9
5.3 Tb1 Tab 5.4-18b 19 Tb1 5.4-13 0
Tb1 5.3-1 8 5.4-19 19 Tb1 5.4-14
Tbl 5.3-2 26 5.4-20 15 Sheet 1 14
Tb1 5.3-3 22 5.4-20a 9 Sheet 2 14
Tb1 5.3-4 8 5.4-20b 3 Tb1 5.4-14A 15
Tb1 5.3-5 8 5.4-21 2 Tb1 5.4-15 19
Tb1 5.3-6 8 5.4-22 0 5.4 Fig. Tab
Tb1 5.3-7 5.4-23 0 Fig. 5.4-1 0
Sheet 1 26 5.4-24 19 Fig. 5.4-2 27
Sheet 2 22 5.4-25 18 Fig. 5.4-3 0
5.3 Fig. Tab 5.4-26 14 Fig. 5.4-4 0
Fig. 5.3-1 0 5.4-26a 14 Fig. 5.4-5 0
Fig. 5.3-2 8 5.4-26b 14 Fig. 5.4-6 0
Fig. 5.3-3 8 5.4-26c 14 Fig. 5.4-7 0
Fig. 5.3-4 8 5.4-26d 14 Fig. 5.4-8 0
Fig. 5.3-5 8 5.4-27 26 Fig. 5.4-9 0
Fig. 5.3-6 8 5.4-28 26 Fig. 5.4-10 23
Fig. 5.3-7 15 5.4-29 3 Fig. 5.4-11 23
Fig. 5.3-8 15 5.4-30 0 Fig. 5.4-12 0
Fig. 5.3-9 15 5.4-31 0 Fig. 5.4-13 0
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MIDLAND 1&2-FSAR

LIST OF EFFECTIVE PAGES (continued)
'

O
Latent Latest Latest

Sheet ID Rev. Sheet ID Rev. Sheet ID Rev.

Fig. 5.4-14 0 6-vib 8 6.2-6 0
Fig. 5.4-15 21 6-vii 8 6.2-7 0
Fig. 5.4-16 3 6-viii 17 6.2-8 4
Fig. 5.4-17 3 6-ix 8 6.2-9 24

'

6-x 19 6.2-10 24
VOLUME 12 6-xi 19 6.2-11 15

6-xii 22 6.2-12 24
i 12 6-xiia 26 6.2-12a 24
ii 12 6-xiib 22 6.2-12b 24
iii 21 6-xiii 26 6.2-13 12
iv 21 6-xiv 26 6.2-14 3
v ' ~ 21 6-xv 11 6.2-15 0
vi 21 6-xvi 26 6.2-16 0
vii 21 6-xvii 8 6.2-17 0
viii 21 6-xviii 11 6.2-18 0
ix 21 6-xix 11 6.2-19 0
x 21 6-xx 11 6.2-20 19
xi 21 6-xxi 14 6.2-21 19
xii 21 6-xxii 27 6.2-22 19
xiii 15 6-xxiii 20 6.2-22a 19
xiv 21 6-xxiv 20 6.2-22b 19
xv 21 6-xxv 22 6.2-23 0

O xvi 12 6-xxvi 22 6.2-24 0
xvii 12 6-xxvii 26 6.2-25 3
xviii 21 6-xxviii 26 6.2-26 0
xix 26 6-xxix 27 6.2-27 0

'

xx 26 6.1 Tab 6.2-28 0
xxi 12 6.1-1 0 6.2-29 0
xxii 26 6.1-2 18 6.2-30 0
xxiii 26 6.1-3 14 6.2-31 0
xxiv 26 6.1-4 14 6.2-32 0
xxv 26 6.1-5 14 6.2-33 0
xxvi 26 6.1 Tb1 Tab 6.2-34 0
xxvii 26 Tbl-6.1-1 0 6.2-35 0
xxviii 26 Tb1 6.1-2 0 6.2-36 0
xxix 26 Tb1 6.1-3 0 6.2-37 0
xxx 26 Tb1 6.1-4 8 6.2-38 0
xxxi 26 Tb1 6.1-5 6.2-39 0
xxxii 26 Sheet 1 8 6.2-40 0
Chapter 6 Tab Sheet 2 8 6.2-41 0
6-i 15 Sheet 3 8 6.2-42 0
6-ii 15 6.2 Tab 6.2-43- 0
6-iii 15 6.2-1 0 6.2-44 0
6-iv 15 6.2-2 -0 6.2-45 0
6-v 26 6.2-3 0 6.2-46 0
6-vi 17 6.2-4 25 6.2-47 0
6-via 15 6.2-5 1 6.2-48 0
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MIDLAND 1&2-FSAR
1

|

LIST OF EFFECTIVE PAGES (continued) I

,

Latest Latest Latest
Sheet ID Rev. Sheet ID Rev. Sheet ID Rev. |

6.2-49 0 6.2-92 2 Tb1 6.2-3 1
6.2-50 0 6.2-92a 2 Tbl 6.2-4
6.2-51 0 6.2-92b 2 Sheet 1 24
6.2-52 0 6.2-93 0 Sheet 2 24
6.2-53 0 6.2-94 27 Sheet 3 24
6.2-54 0 6.2-95 8 Sheet 4 24
6.2-55 0 6.2-96 8 Sheet 5 24
6.2-56 0 6.2-96a 9 Sheet 6 24
6.2-57 3 6.2-96b 8 Sheet 7 24
6.2-58 0 6.2-97 9 Sheet 8 24
6.2-59 0 6.2-98 0 Sheet 9 24
6.2-60 0 6.2-99 0 Sheet 10 24
6.2-61 3 6.2-100 0 Tb1 6.2-5
6.2-62 12 6.2-101 0 Sheet 1 24
6.2-63 15 6.2-102 0 Sheet 2 24
6.2-64 8 6.2-102a 2 Sheet 3 24
6.2-65 8 6.2-102b 2 Sheet 4 24
6.2-66 13 6.2-103 1 Sheet 5 24
6.2-67 13 6.2-104 0 Sheet 6 24
6.2-68 0 6.2-105 17 Sheet 7 24
6.2-69 0 6.2-106 17 Sheet 8 24
6.2-70 15 6.2-107 8 Sheet 9 24
6.2-71 25 6.2-108 8 Sheet 10 24
6.2-72 25 6.2-109 26 Sheet 11 24
6.2-72a 25 6.2-110 26 Sheet 12 24
6.2-72b 17 6.2-110a 23 Sheet 13 24
6.2-73 26 6.2-110b 23 Sheet 14 24
6.2-74 15 6.2-111 17 Sheet 15 24
6.2-75 18 6.2-112 17 Tb1 6.2-6
6.2-76 26 6.2-113 20 Sheet 1 0
6.2-77 18 6.2-114 26 Sheet 2 0
6.2-78 13 6.2-ll4a 26 Tb1 6.2-7 27
6.2-79 13 6.2-114b 15 Tb1 6.2-8 0
6.2-80 13 6.2-ll4c 17 Tb1 6.2-9
6.2-81 13 6.2-ll4d 15 Sheet 1 0
6.2-82 13 6.2-115 0 Sheet 2 0
6.2-83 0 6.2-116 0 Tb1 6.2-10
6.2-84 0 6.2-117 0 Sheet 1 12
6.2-85 2 6.2-118 0 Sheet 2 12
6.2-86 22 6.2-119 18 Sheet 3 12
6.2-86a 22 6.2-120 22 Sheet 4 12
6.2-86b 22 6.2-121 22 Tb1 6.2-11
6.2-87 21 6.2 Tbl Tab Sheet 1 12
6.2-88 0 Tb1 6.2-1 Sheet 2 12
6.2-89 15 Sheet 1 24 Sheet 3 12
6.2-90 0 Sheet 2 24 Tb1 6.2-12 0
6.2-91 0 Tb1 6.2-2 26 Tb1 6.2-13
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MIDLAND 1&2-FSAR

LIST OF EFFECTIVE PAGES (continued)

Latest Latest Latest
Sheet ID Rev. Sheet ID Rev. Sheet ID Rev.

Sheet 1 24 Tb1 6.2-24 Tb1 6.2-32 0
Sheet 2 24 Sheet 1 27 Tb1 6.2-33 0

Tbl 6.2-14 Sheet 2 0 Tb1 6.2-34'

Sheet 1 13 Tb1 6.2-25 0 Sheet 1 8
Sheet 2 12 Tb1 6.2-26 0 Sheet 2 8
Sheet 3 13 Tb1 6.2-27 Tb1 6.2-35
Sheet 4 12 Sheet 1 23 Sheet 1 0
Sheet 5 14 Sheet 2 23 Sheet 2 0
Sheet 6 12 Sheet 3 26 Sheet 3 0
Sheet 7 24 Sheet 4 23 Tb1 6.2-36
Sheet 8 24 Sheet 5 23 Sheet 1 0

Tb1 6.2-15 Sheet 6 26 Sheet 2 0
Sheet 1 15 Sheet 7 23 Sheet 3 0
Sheet 2 15 Sheet 8 23 Tb1 6.2-37
Sheet 3 15 Tb1 6.2-28 Sheet 1 0
Sheet 4 24 Sheet 1 18 Sheet 2 0

Tb1 6.2-16 Sheet 2 21 Sheet 3 0
Sheet 1 11 Sheet 3 18 Tb1 6.2-38
Sheet 2 11 Sheet 4 20 Sheet 1 0
Sheet 3 11 Sheet 5 20 Sheet 2 0

Tb1 6.2-17 Sheet 6 18 Sheet 3 0 ,

Sheet 1 12 Sheet 7 18 Tbl 6.2-39 iO Sheet 2 12 Sheet 8 18 Sheet 1 0 |'

Sheet 3 12 Sheet 9 23 Sheet 2 0 )Sheet 4 12 Sheet 10 23 Sheet 3 0 .

Sheet 5 12 Sheet 11 20 Tb1 6.2-40 |
Tb1 6.2-18 0 Sheet 12 20 sheet 1 0 '

Tb1 6.2-19 24 Sheet 13 19 Sheet 2 0 !

Sheet 1 24 Sheet 14 18 Sheet 3 0
Sheet 2 24 Sheet 15 21 Tbl 6.2-41

Tbl 6.2-20 24 Tb1 6.2-28A Sheet 1 0
Sheet 1 24 Sheet 1 21 Sheet 2 0
Sheet 2 24 Sheet 2 21 Sheet 3 0

! Tbl 6.2-21 Sheet 3 20 Tb1 6.2-42 19
Sheet 1 0 Sheet 4 17 Tb1 6.2-43

- Sheet 2 0 Sheet 5 23 Sheet 1 12
Tb1 6.2-22 Sheet 6 22 Sheet 2 12
Sheet 1 26 Sheet 7 18 6.2 Fig. Tab
Sheet 2 26 Sheet 8 18 Fig. 6.2-1 23-
Sheet 3 25. Sheet 9 21 Fig. 6.2-la 26

Tb1 6.2-23 Tb1 6.2-29 Fig. 6.2-2 0
Sheet 1 23 Sheet 1 0 Fig.-6.2-3 0
Sheet 2 15 Sheet 2 26 Fig. 6.2-4 0
Sheet 3 15 Tbl 6.2-30 Fig. 6.2-5 0
Sheet 4 15 Sheet 1 17 Fig. 6.2-6 0
Sheet 5 15 Sheet 2 8 Fig. 6.2-7 0
Sheet 6 15 Tb1 6.2-31 0 Fig. 6.2-8 0
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MIDLAND 1&2-FSAR

LIST OF EFFECTIVE PAGES (continued)

O
Latest Latest Latest

Sheet ID Rev. Sheet ID Rev. Sheet ID Rev.

Fig. 6.2-9 0 Sheet 2 27 Fig. 6.2-98 11
Fig. 6.2-10 0 Fig. 6.2-53 0 Fig. 6.2-99 11
Fig. 6.2-11 0 Fig. 6.2-54 0 Fig. 6.2-100 11
Fig. 6.2-12 0 Fig. 6.2-55 17 Fig. 6.2-101 11
Fig. 6.2-13 0 Fig. 6.2-56 17 Fig. 6.2-102 11
Fig. 6.2-14 24 Fig. 6.2-57 17 Fig. 6.2-103 11
Fig. 6.2-15 24 Fig. 6.2-58 23 Fig. 6.2-104 11
Fig. 6.2-16 0 Fig. 6.2-58A 26 Fig. 6.2-105 11
Fig. 6.2-17 0 Fig. 6.2-59 17 Fig. 6.2-106 11
Fig. 6.2-18 0 Fig. 6.2-60 18 Fig. 6.2-107 11
Fig. 6.2-19 24 Fig. 6.2-61 0 Fig. 6.2-108 11
Fig. 6.2-20 24 Fig. 6.2-62 0 Fig. 6.2-109 11
Fig. 6.2-21 12 Fig. 6.2-63 0 Fig. 6.2-110 11
Fig. 6.2-22 0 Fig. 6.2-64 0 Fig. 6.2-111 11
Fig. 6.2-23 11 Fig. 6.2-65 0 Fig. 6.2-112 11
Fig. 6.2-24 11 Fig. 6.2-66 0 Fig. 6.2-113 11
Fig. 6.2-25 11 Fig. 6.2-67 0 Fig. 6.2-114 11
Fig. 6.2-26 11 Fig. 6.2-68 8 Fig. 6.2-115 11
Fig. 6.2-27 11 Fig. 6.2-69 0 Fig. 6.2-116 11
Fig. 6.2-28 11 Fig. 6.2-70 0 Fig. 6.2-117 11
Fig. 6.2-29 11 Fig. 6.2-71 17 Fig. 6.2-118 11
Fig. 6.2-30 11 Fig. 6.2-72 14 Fig. 6.2-119 14
Fig. 6.2-31 11 Fig. 6.2-73 4 Fig. 6.2-120 14
Fig. 6.2-32 0 Fig. 6.2-74 4 Fig. 6.2-121 14
Fig. 6.2-33 0 Fig. 6.2-75 0 Fig. 6.2-122 14
Fig. 6.2-34 0 Fig. 6.2-76 0 Fig. 6.2-123 14
Fig. 6.2-35 0 Fig. 6.2-77 0 Fig. 6.2-124 14
Fig. 6.2-36 0 Fig. 6.2-78 0 Fig. 6.2-125 14
Fig. 6.2-37 0 Fig. 6.2-79 0 Fig. 6.2-126 14
Fig. 6.2-38 0 Fig. 6.2-80 0 Fig. 6.2-127 14
Fig. 6.2-39 0 Fig. 6.2-81 0 Fig. 6.2-128 14
Fig. 6.2-40 0 Fig. 6.2-82 0 Fig. 6.2-129 14
Fig. 6.2-41 0 Fig. 6.2-83 21 Fig. 6.2-130 14
Fig. 6.2-42 0 Fig. 6.2-84 22 Fig. 6.2-131. 14
Fig. 6.2-43 0 Fig. 6.2-85 26 Fig. 6.2-132 14
Fig. 6.2-44 0 Fig. 6.2-86 22 Fig. 6.2-133 14
Fig. 6.2-45 0 Fig. 6.2-87 21 Fig. 6.2-134 14
Fig. 6.2-46 0 Fig. 6.2-88 11 Fig. 6.2-135 20
Fig. 6.2-47 0 Fig. 6.2-89 11 Fig. 6.2-136 19
Fig. 6.2-48 0 Fig. 6.2-90 11 Fig. 6.2-137 24
Fig. 6.2-49 0 Fig. 6.2-91 11 Fig. 6.2-138 19
Fig. 6.2-50 0 Fig. 6.2-92 11
Fig. 6.2-51 Fig. 6.2-93 11 VOLUME 13
Sheet 1 27 Fig. 6.2-94 11
Sheet 2 27 Fig. 6.2-9C 11 i 12

Fig. 6.2-52 Fig. 6.2-96 14 ii 12
Sheet 1 27 Fig. 6.2-97 24 iii 21
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MIDLAND 1&2-FSAR

LIST OF EFFECTIVE PAGES (continued)

Latest Latest Latest
Sheet ID Rev. Sheet ID Rev. Sheet ID Rev.

iv 21 6.3-12 27 Sheet 7 15
y 21 6.3-13 3 Sheet 8 15
vi 21 6.3-14 0 Sheet 9 26
vii 21 6.3-15 26 Tb1 6.3-7 17
viii 21 6.3-16 21 Tb1 6.3-8 1
ix 21 6.3-16a 18 Tb1 6.3-9 14
x 21 6.3-16b 18 Tb1 6.3-10 26
xi 21 6.3-17 15 Tb1 6.3-11
xii 21 6.3-18 15 Sheet 1 9
xiii 15 6.3-19 17 Sheet 2 9
xiv 21 6.3-20 17 Sheet 3 9
xv 21 6.3-21 15 Tb1 6.3-12
xvi 12 6.3-22 26 Sheet 1 9
xvii 12 6.3-23 26 Sheet 2 9
xviii 21 6.3-24 20 Sheet 3 9
xix 36 6.3-24a 17 Tb1 6.3-13 19
xx 26 6.3-24b 17 6.3 Fig. Tab
xxi 12 6.3-25 15 Fig. 6.3-1
xxii 26 6.3-26 15 Sheet 1 27
xxiii 26 6.3-27 23 Sheet 2 27
xxiv 26 6.3-28 15 Fig. 6.3-2 27
xxv 26 6.3-29 15 Fig. 6.3-3 0
xxvi 26 6.3-30 15 Fig. 6.3-4 0j
xxvii 26 6.3-31 15 Fig. 6.3-5 26
xxviii 26 6.3-32 15 Fig. 6.3-6 15
xxix 26 6.3-33 15 6.4 Tab

i xxx 27- 6.3-34 15 6.4-1 0
i xxxi 26 6.3 Tbl Tab 6.4-2 22

xxxii 26 Tb1 6.3-1 6.4-3 0
6.3 Tab Sheet 1 9 6.4-4 3
6.3-1 3 Sheet 2 26 6.4-4a 3
6.3-2 3 Sheet 3 26 6.4-4b 0
6.3-3 0 Sheet 4 9 6.4-5 0
6.3-4 0 Sheet S 8 6.4-6 0
6.3-5 16 Tb1 6.3-2 6.4-7 15
6.3-6 15 Sheet 1 15 6.4-8 15
6.3-6a 15 Sheet 2 15 6.4-8a 15
6.3-6b 15 Tb1 6.3-3 0 6.4-8b 0

! 6.3-7 0 Tb1 6.3-4 9 6.4-9 0
6.3-8 3 Tb1 6.3-5 26 6.4-10 0
6.3-9 21 Tb1 6.3-6 6.4 Tb1 Tab
6.3-10 15 Sheet 1 17 Tb1 6.4-1 0
6.3-10a 15 Sheet 2 17 Tb1 6.4-2 0
6.3-10b 15 Sheet 3 17 Tb1 6.4-3
6.3-10c 27 Sheet 4 26 Sheet 1 24
6.3-10d 27 Sheet 5 26 Sheet 2 24
6.3-11 27 Sheet 6 15 6.4 Fig. Tab
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MIDLAND 1&2-FSAR

LIST OF EFFECTIVE PAGES (continued)
O

Latest Latest Latest
Sheet ID Rev. Sheet ID Rev. Sheet ID Rev.

Fig. 6.4-1 26 Fig. 6.8-3 24 6B-39 3
Fig. 6.4-2 21 Fig. 6.8-4 24 6B-40 3
Fig. 6.4-3 26 Fig. 6.8-5 24 6B-41 3
Fig. 6.4-4 26 Fig. 6.8-6 24 Tb1 6B-1 3
6.5 Tab Fig. 6.8-7 24 Tb1 6B-2 3
6.5-1 0 Fig. 6.8-8 24 Tb1 6B-3 3
6.5-2 0 App 6A Tab Tbl 6B-4 3
6.5-3 14 Deleted 14 Tb1 6B-5
6.5-4 14 App 6B Tab Sheet 1 3
6.5-5 14 6B-1 3 Sheet 2 3
6.5-6 14 6B-2 3 Tb1 6B-6
6.5-7 14 6B-3 3 Sheet 1 3
6.5-8 14 6B-4 3 Sheet 2 3
6.5-9 14 6B-5 3 Tb1 6B-7 3
6.5-10 14 6B-6 3 Tbl 6B-8 3
6.5-11 14 6B-7 3 Tbl 6B-9 3
6.5-12 14 6B-8 3 Tbl 6B-10 3
6.5 Tbl Tab 6B-9 3 Tbl 6B-ll 3
Tb1 6.5-1 0 6B-10 3 Tb1 6B-12 3
Tb1 6.5-2 6B-11 3 Tb1 6B-13 3
Sheet 1 0 6B-12 3 Tbl 6B-14 3
Sheet 2 27 6B-13 3 Tbl 6B-15 3

Tb1 6.5-3 17 6B-14 3 Tb1 6B-16 3
Tb1 6.5-4 17 6B-15 3 Fig. 6B-1 3
Tb1 6.5-5 14 6B-16 3 Fig. 6B-2 3
6.5 Fig. Tab 6B-17 3 Fig. 6B-3 3
Fig. 6.5-1 21 6B-18 3 Fig. 6B-4 3
Fig. 6.5-2 20 6B-19 3 Fig. 6B-5 3
6.6 Tab 6B-20 3 Fig. 6B-6 3
6.6-1 0 6B-21 3 Fig. 6B-7 3
6.6-2 0 6B-22 3 Fig. 6B-8 3
6.7 Tab 6B-23 3 Fig. 6B-9 3
6.7-1 0 6B-24 3 Fig. 6B-10 3
6.8 Tab 6B-25 3 Fig. 6B-11 3
6.8-1 23 6B-26 3 Fig. 6B-12 3
6.8-2 23 6B-27 3 Fig. 6B-13 3
6.8-3 23 6B-28 3 Fig. 6B-14 3
6.8-4 21 6B-29 3 Fig. 6B-15 3
6.8-5 23 6B-30 3 Fig. 6B-16 3
6.8-6 23 6B-31 3 Fig. 6B-17 3
6.8-7 23 6B-32 3 Fig. 6B-18 3
6.8-8 23 6B-33 3 Fig. 6B-19 3
6.8 Tbl Tab 6B-34 3 Fig. 6B-20 3
Tb1 6.8-1 0 6B-35 3 Fig. 6B-21 3

6B-36 3 Fig. 6B-22 36.8 Fig. Tab -

Fig. 6.8-1 20 6B-37 3 App 6C Tab
Fig. 6.8-2 20 6B-38 3 6C-1 11
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LIST OF EFFECTIVE PAGES (continued)

Latest Latest - Latest
Sheet ID Rev. Sheet ID Rev. Sheet ID Rev.

6C-2 11 Fig. 6D-8 19 Fig. 6E-16 26
6C-3 3 Fig. 6D-9 19 Fig. 6E-17 26
6C-4 3 Fig. 6D-9A 22 Fig. 6E-18 26
6C-5 3 Fig. 6D-10 22 Fig. 6E-19 26
App 6D Tab Fig. 6D-11 22 Fig. 6E-20 26
6D-1 22 Fig. 6D-12 22 Fig. 6E-21 26
6D-2 22 Fig. 6D-13 22 Fig. 6E-22 26
Tb1 6D-1 8 Fig. 6D-14 22 Fig. 6E-23 26
Tb1 6D-2 8 Fig. 6D-15 22 Fig. 6E-24 26
Tb1 6D-3 Fig. 6D-16 22 Fig. 6E-25 26
Sheet 1 8 Fig. 6D-17 22 Fig. 6E-26 26
Sheet 2 8 Fig. 6D-18 22- Fig. 6E-27 26' Tb1 6D-4 Fig. 6D-19 22 Fig. 6E-28 26
Sheet 1 8 Fig. 6D-20 22 Fig. 6E-29 26
Sheet 2 8 App 6E Tab fig. 6E-30 26

Tb1 6D-5 6E-1 26 Fig. 6E-31 26'
Sheet 1 8 6E-2 26 Fig. 6E-32 26
Sheet 2 8 6E-3 26 Fig. 6E-33 26

Tb1 6D-6 6E-4 26 Fig. 6E-34 26
Sheet 1 22 6E-5 26 Fig. 6E-35 26
Sheet 2 22 Tbl 6E-1 26 Fig. 6E-36 26

Tb1 6D-7 Tbl 6E-2 Fig. 6E-37 26O . Sheet 1 22 Sheet 1 22 Fig. 6E-38 26
Sheet 2 22 Sheet 2 22 Fig. 6E-39 26

Tb1 6D-8 Tb1 6E-3 17 Fig. 6E-40 26)
Sheet 1 22 Tb1 6E-4 26 Fig. 6E-41 26
Sheet 2 22 Tbl 6E-5 26 Fig. 6E-42 26Tb1 6D-9 Tb1 6E-6 26 Fig. 6E-43 26Sheet 1 22 Tb1 6E-7 26 fig. 6E-44 26

: Sheet 2 22 Tb1 6E-8 26 Fig. 6E-45 26' Sheet 3 22 Tbl 6E-9 26
Tb1 6D-10 Tb1 6E-10 26 VOLUME 14

Sheet 1 22 Fig. 6E-1 224

Sheet 2 22 Fig. 6E-2 22 i 12
Sheet 3 22 Fig. 6E-3 22 ii 12

Tb1 6D-11 Fig. 6E-4 22 iii 21
Sheet 1 22 Fig. 6E-5 22 iv 21
Sheet 2 22 Fig. 6E-6 17 v 21
Sheet 3 22 Fig. 6E-7 22 vi 21

Tb1 6D-12 22 Fig. 6E-8 26 vii 21
Fig. 6D-1 8 Fig. 6E-9 26 viii 21
Fig. 6D-2 8 Fig. 6E-10 26 ix 21
Fig. 6D-3 8 Fig. 6E-11 26 x 21
Fig. 6D-4 8 Fig. 6E-12 26 xi 21
Fig. 6D-5 8 Fig. 6E-13 26 xii 21
Fig. 6D-6 19 Fig. 6E-14 26 xiii 15. Fig. 6D-7 19 Fig. 6E-15 26 xiv 21

( LOEP-47 Revision 27
3/80

.

m- _ _ _ _ _ . _ a - + - _m -- _ u.- ,.- - -p g ,- , ,yc-.r- -, ym- r -,y---m- *__c + - - .--e , , 9 m-



i

|

MIDLAND 1&2-FSAR j

LIST OF EFFECTIVE PAGES (continued)
O

Latest Latest Latest
Sheet ID Rev. Sheet ID Rev. Sheet ID Rev.

xv 21 7.1 Tb1 Tab Fig. 7.2-4 16
xvi 12 Tb1 7.1-1 Fig. 7.2-5 18
xvii 12 Sheet 1 15 7.3 Tab
xviii 21 Sheet 2 18 7.3-1 0
xix 25 Sheet 3 2 7.3-2 12
xx 26 Tb1 7.1-2 21 7.3-3 0
xxi 12 7.1 Fig Tab 7.3-4 0
xxii 26 Fig 7.1-1 15 7.3-5 3
xxiii 26 7.2 Tab 7.3-6 0
xxiv 26 7.2-1 0 7.3-7 0
xxv 26 7.2-2 0 7.3-8 0
xxvi 26 7.2-3 0 7.3-9 2
xxvii 26 7.2-4 0 7.3-10 0
xxviii 26 7.2-5 0 7.3-11 0
xxix 26 7.2-6 0 7.3-12 0
xxx 26 7.2-7 0 7.3-13 0
xxxi 27 7.2-8 0 7.3-14 14
xxxii 28 7.2-9 3 7.3-15 14
Chapter 7 _'ab 7.2-10 2 7.3-16 0
7-i 15 7.2-10a 2 7.3-17 0
7-ii 20 7.2-10b 2 7.3-18 0
7-iii 20 7.2-11 0 7.3-19 0
7-iv 26 7.2-12 14 7.3-20 17
7-iva 26 7.2-13 14 7.3-20a 17
7-ivb 26 7.2-14 14 7.3-20b 17
7-v 13 7.2-15 14 7.3-21 4
7-vi 2 7.2-16 14 7.3-22 15
7-vii 13 7.2-17 26 7.3-23 15
7-viii' 18 7.2-18 18 7.3-24 18
7-ix 18 7.2-19 18 7.3-25 18
7-x 18 7.2-20 18 7.3-26 15
7.1 Tab 7.2-21 18 7.3-27 15
7.1-1 2 7.2-22 18 7.3-28 15
7.1-2 2 7.2-23 18 7.3-29 15
7.1-3 2 7.2-24 18 7.3-30 21
7.1-4 2 7.2 Tb1 Tab 7.3-30a 21
7.1-5 18 Tb1 7.2-1 7.3-30b 21
7.1-6 15 Sheet 1 0 7.3-31 15
7.1-7 15 Sheet 2 0 7.3-32 15
7.1-8 15 Tb1 7.2-2 13 7.3-33 15
7.1-9 15 Tb1 7.2-3 0 7.3-34 15
7.1-10 15 Tb1 7.2-4 13 7.3-34a 15
7.1-11 15 Tb1 7.2-5 13 7.3-34b 2
7.1-12 15 7.2 Fig. Tab 7.3-35 0
7.1-13 15 Fig. 7.2-1 0 7.3-36 4
7.1-14 15 Fig. 7.2-2 0 7.3-37 0
7.1-15 15 Fig. 7.2-3 0 7.3-38 0
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LIST OF EFFECTIVE PAGES (continued)

Latest Latest Latest
Sheet ID Rev. Sheet ID Rev. Sheet ID Rev.

7.3-39 0 Fig. 7.3-2 20 7.5-3 27
7.3-40 0 Fig. 7.3-3 25 7.5-4 27
7.3-41 0 Fig. 7.3-4 25 7.5-5 12
7.3-42 14 Fig. 7.3-5 25 7.5-6 12
7.3-43 26 Fig. 7.3-6 25 7.5-7 17
7.3-44 0 Fig. 7.3-7 19 7.5-8 12
7.3-45 4 Fig. 7.3-8 15 7.5-9 18
7.3-46 17 Fig. 7.3-9 25 7.5-10 18
7.3-47 4 Fig. 7.3-10 18 7.5 Tb1 Tab
7.3 Tb1 Tab 7.4 Tab Tb1 7.5-1
Tb1 7.3-1 12 7.4-1 20 Sheet 1 27
Tb1 7.3-2 7.4-2 27 Sheet 2 27
Sheet 1 19 7.4-2a 27 Sheet 3 27
Sheet 2 26 7.4-2b 10 Sheet 4 27
Sheet 3 16 7.4-3 0 Sheet 5 27

Tb1 7.3-3 7.4-4 2 Sheet 6 27
Sheet 1 18 7.4-5 25 Tb1 7.5-2
Sheet 2 13 7.4-6 17 Sheet 1 18
Sheet 3 14 7.4-7 27 Sheet 2 18
Sheet 4 12 7.4-8 20 Sheet 3 18
Sheet 5 13 7.4-8a 27 7.6 Tab
Sheet 6 12 7.4-8b 27 7.6-1 21

O Sheet 7 12 7.4-8c 27 7.6-2 19
Sheet 8 14 7.4-8d 27 7.6-3 8
Sheet 9 25 7.4-9 27 7.6-4 8
Sheet 10 13 7.4-10 17 7.6-5 26
Sheet 11 14 7.4-11 17 7.6-6 26
Sheet 12 15 7.4-12 26 7.6-7 21
Sheet 13 14 7.4-12a 18 7.6-8 21
Sheet 14 15 7.4-12b 27 7.6-9 21
Sheet 15 15 7.4-12c 20 7.6-10 27
Sheet 16 25 7.4-12d 20 7.6-11 26

Tbl 7.3-4 0 7.4-13 0 7.7 Tab
Tb1 7.3-5 7.4-14 27 7.7-1 18
Sheet 1 12 7.4-15 27 7.7-2 26
Sheet 2 12 7.4-16 27 7.7-2a 2..
Sheet 3 12 7.4 Tbl Tab 7.7-2b 2
Sheet 4 12 Tb1 7.4-1 7.7-3 0
Sheet 5 12 Sheet 1 18 7.7-4 0
Sheet 6 12 Sheet 2 27 7.7-5 0
Sheet 7 12 Tbl 7.4-2 27 7.7-6 0
Sheet 8 12 Tbl 7.4-3 7.7-7 0"

Sheet 9 12 7.4 Fig. Tab 7.7-8 0
Sheet 10 12 Fig. 7.4-1 0 7.7-9 0
Sheet 11 12 7.5 Tab 7.7-10 0

7.3 Fig. Tab 7.5-1 5 7.7-11 26
| Fig. 7.3-1 0 7.5-2 17 7.7-12 0
i

i
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LIST OF EFFECTIVE PAGES (continued)

O~

Latest Latest Latest
Sheet ID Rev. Sheet ID Rev. Sheet ID Rev.

7.7-13 3 7.8-2b 2 8.1-1 27
7.7-14 3 7.8-3 0 8.1-2 0
7.7-14a 3 7.8-4 0 8.1-3 0
7.7-14b 3 7.8-5 0 8.1-4 25
7.7-15 0 7.8-6 0 8.1-5 2
7.7-16 0 7.8-7 0 8.1-6 0
7.7-17 0 7.8 Fig. Tab 8.1-7 0
7.7-18 0 Fig. 7.8-1 2 8.1-8 0
7.7-19 0 Fig. 7.8-2 0 8.1-9 2
7.7-20 0 Fig. 7.8-3 0 8.1-10 25
7.7-21 27 Fig. 7.8-4 0 8.1-10a 2
7.7-22 0 Fig. 7.8-5 2 8.1-10b 25
7.7-23 0 App 7A Tab 8.1-11 0
7.7-24 15 7A-1 14 8.1-12 0
7.7-25 15 7A-2 14 8.1-13 0
7.7-26 25 7A-3 14 8.1 Fig. Tab
7.7-27 18 Tbl 7A-1 Fig. 8.1-1 0
7.7-28 0 Sheet 1 13 8.2 Tab
7.7-29 3 Sheet 2 13 8.2-1 10
7.7-30 0 Sheet 3 13 8.2-2 10
7.7 Tbl Tab Sheet 4 13 8.2-3 10
Tb1 7.7-1 Tb1 7A-2 8.2-4 24
Sheet 1 0 sheet 1 13 8.2-5 19
Sheet 2 10 Sheet 2 13 8.2-6 19
Sheet 3 10 Sheet 3 13 8.2-7 19

Tb1 7.7-2 Sheet 4 13 8.2-8 27
Sheet 1 23 Sheet 5 21 8.2-9 27
Sheet 2 27 Sheet 6 13 8.2 Fig. Tab
Sheet 3 27 Tbl 7A-3 Fig. 8.2-1 0

Tb1 7.7-3 13 Sheet 1 13 Fig. 8.2-2 0
7.7 Fig. Tab Sheet 2 13 Fig. 8.2-3 0
Fig. 7.7-1 0 Sheet 3 13 Fig. 8.2-4 0
Fig. 7.7-2 0 Sheet 4 13 Fig. 8.2-5 3
Fig. 7.7-3 0 Sheet 5 13 Fig. 8.2-6 3
Fig. 7.7-4 0 Fig. 7A-1 14 Fig. 8.2-7 3
Fig. 7.7-5 3 Fig. 7A-2 14 Fig. 8.2-8 3
Fig. 7.7-6 0 Fig. 7A-3 14 Fig. 8.2-9 10
Fig. 7.7-7 0 Chapter 8 Tab Fig. 8.2-10 10
Fig. 7.7-8 27 8-i 18 Eig. 8.2-11 16
Fig. 7.7-9 27 8-ii 26 Fig. 8.2-12 19
Fig. 7.7-10 27 8-iii 18 8.3 Tab
Fig. 7.7-11 27 8-iv 19 8.3-1 0
Fig. 7.7-12 0 8-v 20 8.0-2 0
7.8 Tab 8-vi 20 8.3 3 18
7.8-1 2 8-vii 20 8.3-4 18
7.8-2 2 8-viia 20 8.3-5 18
7.8-2a 2 8.1 Tab 8.3-6 26
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LIST OF EFFECTIVE PAGES (continued)

'
Latest Latest Latest

Sheet ID Rev. Sheet ID Rev. Sheet ID Rev.
4

'8.3-7 18 8.3-34 15 Sheet 6 20
8.3-8 26 8.3-35 21 Tb1 8.3-3
8.3-9 18 8.3-36 21 Sheet 1 20
8.3-10 18 8.3-36a 26 Sheet 2 20
8.3-11 26 8.3-36b 26 Sheet 3 20
8.3-12 18 8.3-36c 21 Sheet 4 20
8.3-12a 24 8.3-36d 21 Sheet 5 20
8.3-12b 24 8.3-36c 27 Sheet 6 20
8.3-12c 24 8.3-36f 27 Tbl 8.3-4 14
8.3-12d 24 8.3-37 27 Tbl 8.3-5
8.3-12e 24 8.3-38 27 Sheet 1 14
8.3-12f 24 8.3-38a 27 Sheet 2 14

) 8.3-12g 24 8.3-38b 27 Tbl 8.3-6 19
8.3-12h 24 8.3-39 0 Tb1 8.3-7 27
8.3-13 1 8.3-40 0 Tb1 8.3-8 0
8.3-14 18 8.3-41 0 Tb1 8.3-9 0
8.3-15 18 8.3-42 0 Tb1 8.3-10 0
8.3-16 18 8.3-43 0 Tbl 8.3-11
8.3-16a 18 8.3-44 15 Sheet 1 18
8.3-16b 18 8.3-45 18 Sheet 2 18

| 8.3-16c 26 8.3-46 18 Tb1 8.3-12
; 8.3-16d 8 8.3-47 18 Sheet 1 11
[ 8.3-17 26 8.3-48 18 Sheet 2 11
x- 8.3-18 0 8.3-49 18 Tb1 8.3-13 11

8.3-19 27 8.3-50 18 Tb1 8.3-14 18
8.3-20 3 8.3-51 34 Tb1 8.3-15 18 |

8.3-21 3 8.3 Tb1 Tab 8.3 Fig. Tab
8.3-22 26 Tbl 8.3-1 Fig. 8.3-1 24
8.3-22a 3 Sheet 1 19 Fig. 8.3-2a 77
8.3-22b 3 Sheet 2 15 Fig. 8.3-2b 27-

8.3-23 0 sheet 3 15 Fig. 8.3-3 27
8.3-24 10 Sheet 4 14 Fig. 8.3-4
8.3-25 20 Sheet 5 19 Sheet 1 27
8.3-26 20 Sheet 6 15 Sheet 2 27
8.3-26a 20 Sheet 7 25 Fig. 8.3-5 25
8.3-26b 20 Sheet 8 16 Fig. 8.3-6 0
8.3-26c 20 Sheet 9 15 Fig. 8.3-7 20
8.3-26d 20 Sheet 10 16 Fig. 8.3-8 20
8.3-27 0 Sheet 11 25 Fig. 8.3-8a 20
8.3-28 15 Sheet 12 25 Fig. 8.3-8b 20
8.3-28a 15 Sheet 13 16 Fig. 8.3-8c 20
8.3-28b 13 Tbl'8.3-2 Fig. 8.3-8d 23
8.3-29 0 Sheet 1 20 _ Fig. 8.3-9 20
8.3-30 0 Sheet 2 20 Fig. 8.3-10 20
8.3-31 18 Sheet 3 20 Fig. 8.3-11 20
8.3-32 0 Sheet 4 20 Fig. 8.3-12 20
8.3-33 10 Sheet 5 20 Fig. 8.3-13 20
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LIST OF EFFECTIVE PAGES (continueJ)
O

Latest Latest Latest
Sheet ID Rev. Sheet ID Rev. Sheet ID Rev.

Fig. 8.3-14 20 8A-4 0 9-x 15
Fig. 8.3-15 20 8A-5 0 9-xi 26
Fig. 8.3-15A 20 9-xii 18
Fig. 8.3-16 20 VOLUME 15 9-xiii 18
Fig. 8.3-17 20 9-xiv 18
Fig. 8.3-18 20 i 12 9-xv 18
Fig. 8.3-19 0 ii 12 9-xvi 23
Fig. 8.3-20 20 iii 21 9-xvii 27
Fig. 8.3-21 20 iv 21 9-xviii 27
Fig. 8.3-22 20 v 21 9-xix 27
Fig. 8.3-23 20 vi 21 9-xx 26
Fig. 8.3-24 20 vii 21 9-xxi 26
Fig. 8.3-25 20 viii 21 9-xxii 27
Fig. 8.3-26 20 ix 21 9-xxiii 27
Fig. 8.3-27 20 x 21 9-xxiv 26
Fig. 8.3-28 20 xi 21 9-xxv 25
Fig. 8.3-29 20 xii 21 9-xxvi 25
Fig. 8.3-30 20 xiii 15 9.1 Tab
Fig. 8.3-31 20 xiv 21 9.1-1 23
Fig. 8.3-32 0 xv 21 9.1-2 23
Fig. 8.3-32A 20 xvi 12 9.1-3 27
Fig. 8.3-33 24 xvii 12 9.1-4 19
Fig. 8.3-34 24 xviii 21 9.1-5 15
Fig. 8.3-35 24 xix 26 9.1-6 15
Fig. 8.3-36 24 xx 26 9.1-7 17
Fig. 8.3-37 0 xxi 12 9.1-8 27
Fig. 8.3-38 0 xxii 26 9.1-8a 27
Fig. 8.3-39 18 xxiii 26 9.1-8b 27
Fig. 8.3-40 18 xxiv 26 9.1-9 27
Fig. 8.3-4J 0 xxv 26 9.1-10 19
Fig. 8.3-4' O xxvi 26 9.1-10a 19
Fig. 8.3 '; 18 xxvii 26 9.1-10b 15
Fig. 8.3-44 18 xxviii 26 9.1-11 0
Fig. 8.3-45 18 xxix 26 9.1-12 3
Fig. 8.3-46 18 xxx 26 9.1-13 0
Fig. 8.3-47 18 xxxi 26 9.1-14 25
Fig. 8.3-48 18 xxxii 26 9.1-15 17
Fig. 8.3-49 18 Crapter 9 Tab 9.1-16 17
Fig. 8.3-50 18 9-i 16 9.1-16a 17
Fig. 8.3-51 18 9-ii 17 9.1-16b 2
Fig. 8.3-52 18 9-iii 17 9.1-17 17
Fig. 8.3-53 18 9-iv 9 9.1-18 0
Fig. 8.3-54 27 9-v 0 , 9.1-19 0
App 8A Tab 9-vi 18 9.1-20 0
8A-1 0 9-vii 7 9.1-21 0
8A-2 0 9-viii 2 9.1-22 0
8A-3 0 9-ix 26 9.1-23 0
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LIST OF EFFECTIVE PAGES (continued)

Latest Latest Latest
Sheet ID Rev. Sheet ID Rev. Sheet ID Rev.

9.1-24 0 Fig. 9.1-2 0 9.2-28 22
9.1-25 0 Fig. 9.1-3 0 9.2-29 20
9.1-26 0 Fig. 9.1-4 0 9.2-30 22
9.1-27 0 Fig. 9.1-5 0 9.2-31 0
9.1-28 0 Fig. 9.1-6 0 9.2-32 0
9.1-29 0 Fig. 9.1-7 0 9.2-33 0
9.1-30 0 Fig. 9.1-8 0 9.2-34 0
9.1-31 0 Fig. 9.1-9 0 9.2-35 0
9.1-32 0 Fig. 9.1-10 0 9.2-36 3
9.1-33 0 Fig. 9.1-11 17 9.2-37 3
9.1-34 0 Fig. 9.1-12 17 9.2-38 3
9.1-35 9 Fig. 9.1-13 17 9.2-39 3
9.1-36 9 Fig. 9.1-14 14 9.2-40 14
9.1-37 9 Fig. 9.1-15 19 9.2-41 14
9.1-38 9 Fig. 9.1-16 19 9.2-42 14
9.1-39 18 9.2 Tab 9.2-43 14
9.1-40 18 9.2-1 0 9.2-44 14
9.1-41 16 9.2-2 0 9.2-45 17,

9.1-42 16 9.2-3 0 9.2-46 14
9.1-43 16 9.2-4 0 9.2-47 8
9.1-44 18 9.2-5 24 9.2-48 8
9.1 Tb1 Tab 9.2-6 24 9.2-49 22

) Tbl 9.1-1 17 9.2-7 8 9.2-50 17
Tb1 9.1-2 9.2-8 8 9.2-50a 17
Sheet 1 17 9.2-9 8 9.2-50b 8
Sheet 2 17 9.2-10 18 9.2-51 3

Tb1 9.1-3 0 9.2-10a 11 9.2-52 8
Tbl 9.1-4 0 9.2-10b 8 9.2-53 3
Tbl 9.1-5 3 9.2-11 0 9.2-54 27
Tb1 9.1-6 0 9.2-12 27 9.2-55 27
Tb1 9.1-7 9.2-13 0 9.2-56 3

Sheet 1 0 9.2-14 0 9.2-57 27
Sheet 2 0 9.2-15 0 9.2-58 0
Sheet 3 0 9.2-16 0 9.2 Tb1 Tab
Sheet 4 0 9.2-17 0 Tbl 9.2-1 0

Tb1 9.1-8 3 9.2-18 8 Tbl 9.2-2 0
Tb1 9.1-9 9.2-19 8 Tbl 9.2-3
Sheet 1 18 9.2-20 8 Sheet 1 0
Sheet 2 18 9.2-20a 8 Sheet 2 0
Sheet 3 18 9.2-20b 8 Tb1 9.2-4 0

Tb1 9.1-10 9.2-21 9 Tb1 9.2-5
Sheet 1 18 9.2-22 14 Sheet 1 0
Sheet 2 18 9.2-23 14 Sheet 2 0

9.1 Fig. Tab .9.2-24 14 Tb1 9.2-6 0
Fig. 9.1-1 9.2-25 14 Tb1 9.2-7 0
Sheet 1 27 9.2-26 14 Tb1 9.2-8
Sheet 2 27 9.2-27 0 Sheet 1 0
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LIST OF EFFECTIVE PAGES (continued)

O
Latest Latest Latest

Sheet ID Rev. Sheet ID Rev. Sheet ID Rev.

Sheet 2 0 Sheet 1 27 Sheet 1 26
Tb1 9.2-9 Sheet 2 27 Sheet 2 27
Sheet 1 0 Fig. 9.2-3 Fig. 9.2-23 27
Sheet 2 0 Sheet 1 27 Fig. 9.2-24
Sheet 3 0 Sheet 2 27 Sheet 1 27

Tb1 9.2-10 Fig. 9.2-4 Sheet 2 27
Sheet 1 0 Sheet 1 27 Fig. 9.2-25
Sheet 2 0 Sheet 2 27 Sheet 1 26

Tbl 9.2-11 23 Fig. 9.2-5 25 Sheet 2 26
Tb1 9.2-12 Fig. 9.2-6 0 Fig. 9.2-26 3
Sheet 1 0 Fig. 9.2-7 9.3 Tab
Sheet 2 0 Sheet 1 27 9.3-1 3

Tb1 9.2-13 0 Sheet 2 27 9.3-2 9
Tb1 9.2-14 0 Fig. 9.2-8 9.3-3 0
Tb1 9.2-15 0 Sheet 1 27 9.3-4 0
Tb1 9.2-16 0 Sheet 2 27 9.3-5 0
Tb1 9.2-17 Fig. 9.2-9 9.3-6 0
Sheet 1 0 Sheet 1 27 9.3-7 19
Sheet 2 0 sheet 2 27 9.3-8 26
Sheet 3 0 Fig. 9.2-10 9.3-8a 26
Sheet 4 0 Sheet 1 27 9.3-8b 22

Tb1 9.2-18 Sheet 2 27 9.3-9 19
Sheet 1 3 Fig. 9.2-11 9.3-10 0
Sheet 2 7 Sheet 1 27 9.3-11 0

Tb1 9.2-19 23 Sheet 2 27 9.3-12 17
Tb1 9.2-20 0 Sheet 3 27 9.3-13 17
Tb1 9.2-21 0 Fig. 9.2-12 9.3-14 17
Tb1 9.2-22 0 Sheet 1 26 9.3-15 0
Tb1 9.2-23 0 Sheet 2 26 9.3-16 0
Tb1 9.2-24 0 Sheet 3 26 9.3-17 0
Tbl 9.2-25 Sheet 4 26 9.3-18 14
Sheet 1 19 Fig. 9.2-13 12 9.3-19 0
Sheet 2 15 Fig. 9.2-14 3 9.3-20 0
Sheet 3 15 Fig. 9.2-15 3 9.3-21 0

Tb1 9.2-26 Fig. 9.2-16 12 9.3-22 0
Sheet 1 27 Fig. 9.2-17 12 9.3-23 0
Sheet 2 27 Fig. 9.2-18 9.3-24 3
Sheet 3 27 Sheet 1 27 9.3-25 3

Tb1 9.2-27 27 Sheet 2 27 9.3-26 4
Tb1 9.2-28 3 Fig. 9.2-19 25 9.3-27 3
Tb1 9.2-29 Fig. 9.2-20 9.3-28 0
Sheet 1 3 Sheet 1 26 9.3-29 0
Sheet 2 3 Sheet 2 26 9.3-30 0

Tb1 9.2-30 9 Fig. 9.2-21 9.3-31 0
9.2 Fig. Tab Sheet 1 27 9.3-32 0
Fig. 9.2-1 0 Sheet 2 27 9.3-33 3
Fig. 9.2-2 Fig. 9.2-22 9.3-34 0
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LIST OF EFFECTIVE PAGES (continued)-~

Latest Latest Latest
Sheet ID Rev. Sheet ID Rev. Sheet ID Rev.

9.3-35 0 Tbl 9.3-4 0 Sheet 2 27
9.3-36 21 Tb1 9.3-5 0 Fig. 9.3-18 27
9.3-37 21 Tb1 9.3-6 Fig. 9.3-19 27
9.3-38 21 Sheet 1 0 Fig. 9.3-20 0
9.3-38a 21 Sheet 2 0 Fig. 9.3-21 0
9.3-38b 8 Tb1 9.3-7 Fig. 9.3-22 0
9.3-39 0 sheet 1 3 Fig. 9.3-23 0
9.3-40 25 Sheet 2 0 Fig. 9.3-24. 0
9.3-41 25 Sheet 3 0 Fig. 9.3-25 0
9.3-42 14 Sheet 4 3 Fig. 9.3-26 0
9.3-42a 26 Sheet 5 0 Fig. 9.3-27 0
9.3-42b 14 Sheet 6 0 Fig. 9.3-28 0
9.3-43 0 Sheet 7 0 Fig. 9.3-29 14
9.3-44 0 Sheet 8 4 Fig. 9.3-30 0
9.3-45 0 Sheet 9 0 Fig. 9.3-31
9.3-46 26 Tb1 9.3-8 25 Sheet 1 26
9.3-47 0 Tb1 9.3-9 0 Sheet 2 27
9.3-40 0 Tb1 9.3-10 Fig. 9.3-32
9.3-49 0 Sheet 1 0 Sheet 1 27

i 9.3-50 3 Sheet 2 0 Sheet 2 27
9.3-50a 3 Sheet 3 0 Fig. 9.3-33

O 9.3-50b 3 Tb1 9.3-11 Sheet 1 26
9.3-51 0 Sheet 1 1 Sheet 2 27
9.3-52 25 Sheet 2 0 Fig. 9.3-34
9.3-53 0 Tb1 9.3-12 0 Sheet 1 27
9.3-54 0 Tb1 9.3-13 0 Sheet 2 27
9.3-55 0 Tb1 9.3-14 9 Fig. 9.3-35 27
9.3-56 0 Tb1 9.3-15 14 Fig. 9.3-36
9.3-57 0 9.3 Fig. Tab Sheet 1 26
9.3-58 0 Fig. 9.3-1 26 Sheet 2 26
9.3-59 0 Fig. 9.3-2 26 Fig. 9.3-37
9.3-60 7 Fig. 9.3-3 27 Sheet 1 26
9.3-61 25 Fig. 9.3-4 27 Sheet 2 27
9.3-62 10 Fig. 9.3-5 27 Fig. 9.3-38
9.3-63 10 Fig. 9.3-6 27 Sheet 1 27
9.3-64 25 Fig. 9.3-7 23 Sheet 2 26
9.3 Tb1 Tab Fig. 9.3-8 26 Fig. 9.3-39 26
Tb1 9.3-1 Fig. 9.3-9 23 Fig. 9.3-40
Sheet 1 9 Fig. 9.3-10 23 Sheet 1 27
Sheet 2 9 Fig. 9.3-11 23 Sheet 2 27
Sheet 3 9 Fig. 9.3-12 23 Fig. 9.3-41
Sheet 4 9 Fig. 9.3-13 23 Sheet 1 26
Sheet 5 '9 . Fig. 9.3-14 23 Sheet 2 26

Tbl 9.3-2 19 Fig. 9.3-15 24 Fig. 9.3-42 25
Tbl 9.3-3 Fig. 9.3-16 24 Fig. 9.3-43
Sheet-1 17 Fig. 9.3-17 Sheet 1 26
Sheet 2 17 Sheet 1 27 Sheet 2 26
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LIST OF EFFECTIVE PAGES (continued)

O
Latest Latest Latest

Sheet ID Rev. Sheet ID Rev. Sheet ID Rev.

Fig. 9.3-44 0 9.4-6b 1 9.4-39 0
Fig. 9.3-45 9.4-7 1 9.4-40 0
Sheet 1 26 9.4-8 2 9.4-41 0
Sheet 2 26 9.4-8a 2 9.4-42 0

9.4-8b 2 9.4-43 8
VOLUME 16 9.4-9 8 9.4-44 25

9.4-10 1 9.4-45 0
i 12 9.4-10a 1 9.4-46 24
ii 12 9.4-10b 1 9.4-47 24
iii 21 9.4-11 0 9.4-48 24
iv 21 9.4-12 0 9.4-48a 24
v 21 9.4-13 18 9.4-48b 24 i
vi 21 9.4-14 26 9.4-49 24 I

vii 21 9.4-14a 18 9.4-50 23 |
viii 21 9.4-14b 2 9.4-51 23 1

ix 21 9.4-15 0 9.4-52 23
x 21 9.4-16 0 9.4-52a 23
xi 21 9.4-17 0 9.4-52b 23
xii 21 9.4-18 0 9.4-53 5
xiii 15 9.4-19 23 9.4-54 5
xiv 21 9.4-20 0 9.4-55 5
xv 21 9.4-21 27 9.4-56 8
xvi 12 9.4-22 0 9.4-57 27
xvii 12 9.4-23 0 9.4-58 8
xviii 21 9.4-24 0 9.4 Tb1 Tab
xix 26 9.4-25 2 Tbl 9.4-1
xx 26 9.4-26 2 Sheet 1 26
xxi 12 9.4-26a 2 Sheet 2 26
xxii 26 9.4-26b 2 Sheet 3 26
xxiii 26 9.4-27 26 Sheet 4 26
xxiv 26 9.4-28 25 Sheet 5 26
xxv 26 9.4-28a 25 Tb1 9.4-2
xxvi 26 9.4-28b 25 Sheet 1 0
xxvii 26 9.4-29 0 Sheet 2 8
xxviii 26 9.4-30 26 Tb1 9.4-3
xxix 26 9.4-31 27 Sheet 1 26
xxx 26 9.4-32 2 Sheet 2 26
xxxi 26 9.4-32a 2 Sheet 3 26
xxxii 26 9.4-32b 2 Tb1 9.4-4 0
9.4 Tab 9.4-33 0 Tb1 9.4-5
9.4-1 3 9.4-34 0 Sheet 1 0
9.4-2 1 9.4-35 2 Sheet 2 0
9.4-3 3 9.4-36 2 Sheet 3 0
9.4-4 8 9.4-36a 2 Tb1 9.4-6
9.4-5 8 9.4-36b 2 Sheet 1 0
9.4-6 8 9.4-37 0 Sheet 2 0
9.4-6a 8 9.4-38 15 Sheet 3 0
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LIST OF EFFECTIVE PAGES (continued)

Latest Latest Latest
Sheet ID Rev. Sheet ID Rev. Sheet ID -Rev.

Sheet 4 0 Fig. 9.4-11 27 9.5-21 10
Tb1 9.4-7 0 Fig. 9.4-12 27 9.5-22 27
Tbl 9.4-8 Fig. 9.4-13 9.5-23 27
Sheet 1 27 Sheet 1 27 9.5-24 27
Sheet 2 27 Sheet 2 27 9.5-24a 27

Tbl 9.4-9 0 Sheet 3 27 9.5-24b 27
Tb1 9.4-10 0 Fig. 9.4-14 9.5-25 10
Tbl 9.4-11 0 Sheet 1 27 9.5-26 10
Tbl 9.4-12 0 Sheet 2 27 9.5-27 27
Tb1 9.4-13 Fig. 9.4-15 9.5-28 10
Sheet 1 0 Sheet 1 27 9.5-29 10
Sheet 2 0 Sheet 2 27 9.5-30 10
Sheet 3 0 Fig. 9.4-16 26 9.5-30a 15
Sheet 4 0 Fig. 9.4-17 22 9.5-30b 15

Tb1 9.4-14 Fig. 9.4-18 9.5-30c 15
Sheet 1 0 Sheet 1 27 9.5-30d 21
Sheet 2 0 Sheet 2 27 9.5-30e 21
Sheet 3 0 Fig. 9.4-19 9.5-30f 15
Sheet 4 0 sheet 1 27 9.5-31 27
Sheet 5 0 Sheet 2 27 9.5-32 15

: Tb1 9.4-15 Fig. 9.4-20 26 9.5-33 17'

Sheet 1 0 Fig. 9.4-21 24 9.5-34 21
Sheet 2 0 Fig. 9.4-22 26 9.5-35 17

Tb1 9.4-16 Fig. 9.4-23 18 9.5-36 21
Sheet 1 24 9.5 Tab 9.5-37 21
Sheet 2 24 9.5-1 0 9.5-38- 21

Tbl 9.4-17 9.5-2 25 9.5-39 21
Sheet 1 23 9.5-3 0 9.5-40 21
Sheet 2 23 9.5-4 0 9.5-41 15
Sheet 3 23 9.5-5 25 9.5 Tb1 Tab
Sheet 4 23 9.5-6 19 Tb1 9.5-1
Sheet 5 23 9.5-7 0 Sheet 1 10

Tb1 9.4-18 9.5-8 0 Sheet 2 10
Sheet 1 5 9.5-9 19 Tb1 9.5-2 1
Sheet 2 5 9.5-10- 0 Tb1 9.5-3 0

9.4 Fig. Tab 9.5-11 15 Tb1 9.5-4 0
Fig. 9.4-1 26 9.5-12 20 Tb1 9.5-5 0
Fig. 9.4-2 26 9.5-12a 20 Tb1 9.5-6 0
Fig. 9.4-3 26 9.5-12b 15 Tb1 9.5-7 10
Fig. 9.4-4 13 9.5-13 10 Tb1 9.5-8 0
Fig. 9.4-5 22 9.5-14 20 Tb1 9.5-9
Fig. 9.4-6 13 9.5-15 15 Sheet 1 21
Fig. 9.4-7 24 9.5-16 10 Sheet 2 21
Fig. 9.4-8 22 9.5-17 10 Sheet 3 21
Fig. 9.4-9 22 9.5-18 10 Tbl 9.5-10 10
Fig. 9.4-10 27 9.5-19 10 Tb1 9.5-11 15
Fig. 9.4-10A 27 9.5-20 10 9.5 Fig. Tab
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LIST OF EFFECTIVE PAGES (continued)
O

Latest Latest Latest
Sheet ID Rev. Sheet ID Rev. Sheet ID Rev.

Fig. 9.5-1 19 9A-3 23 9A-38 23
Fig. 9.5-2 24 9A-4 23 9A-39 23
Fig. 9.5-3 24 9A-5 23 9A-40 23
Fig. 9.5-4 19 9A-6 23 9A-41 23
Fig. 9.5-5 24 9A-7 23 9A-42 23
Fig. 9.5-6 25 9A-8 23 9A-43 23
Fig. 9.5-7 25 9A-9 23 9A-44 23
Fig. 9.5-8 25 9A-10 23 9A-45 23
Fig. 9.5-9 25 9A-11 23 9A-46 23
Fig. 9.5-10 25 9A-12 23 9A-47 23
Fig. 9.5-11 25 9A-13 23 9A-48 23
Fig. 9.5-12 25 9A-14 23 9A-49 23
Fig. 9.5-13 25 9A-15 23 9A-50 23
Fig. 9.5-14 25 9A-16 23 9A-51 23
Fig. 9.5-15 25 9A-17 23 9A-52 23
Fig. 9.5-16 25 9A-18 23 9A-53 23
Fig. 9.5-17 25 9A-19 23 9A-54 23
Fig. 9.5-18 25 9A-20 23 9A-55 23
Fig. 9.5-19 25 9A-21 24 9A-56 23
Fig. 9.5-20 25 9A-22 23 9A-57 23
Fig. 9.5-21 25 9A-23 24 9A-58 23
Fig. 9.5-22 25 9A-24 23 9A-59 23
Fig. 9.5-23 25 9A-25 23 9A-60 23
Fig. 9.5-24 9A-26 23 9A-61 23
Sheet 1 27 9A-27 24 9A-62 23
Sheet 2 27 Tbl 9A-1 9A-63 23

Fig. 9.5-25 Sheet 1 26 9A-64 23
Sheet 1 27 Sheet 2 26 9A-65 23
Sheet 2 27 Sheet 3 26 9A-66 23

Fig. 9.5-26 0 Sheet 4 26 9A-67 23
Fig. 9.5-27 15 Sheet 5 26 9A-68 23
Fig. 9.5-28 15 Sheet 6 26 9A-69 23
Fig. 9.5-29 Sheet 7 26 9A-70 23
Sheet 1 26 Sheet 8 26 9A-71 23
Sheet 2 26 Sheet 9 23 9A-72 23

Fig. 9.5-30 sheet 10 23 9A-73 23
Sheet 1 27 Sheet 11 23 9A-74 23
Sheet 2 27 9A-28 23 9A-75 23

Fig. 9.5-31 15 9A-29 23 9A-76 23
Fig. 9.5-31 15 9A-29 23 9A-76 23
Fig. 9.5-32 15 9A-30 23 9A-77 23
App 9A Tab 9A-31 23 9A-78 23
9A-i 23 9A-32 23 9A-79 23
9A-ii 23 9A-33 23 9A-80 23
9A-iii 24 9A-34 23 9A-81 23
9A-iv 24 9A-35 23 '9A-82 23
9A-1 23 9A-36 23 9A-83 23
9A-2 26 9A-37 23 9A-84 23

O
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LIST OF EFFECTIVE PAGES (continued)

Latest -Latest Latest
Sheet ID Rev. Sheet ID Rev. Sheet ID Rev.

9A-85 23 Fig. 9A-7 26 xvii 12
9A-86 23 Fig. 9A-8 26 xviii 21
9A-87 23 Fig. 9A-9 26 xix 26
9A-88 23 Fig. 9A-10 26 xx 26
9A-89 23 Fig. 9A-11 26 xxi 12
9A-90 23 Fig. 9A-12 26 xxii 26
9A-91 23 Fig. 9A-13 23 xxiii 26
9A-92 23 Fig. 9A-14 23 xxiv 26
9A-93 23 rig. 9A-15 23 xxv 26
9A-94 23 Fig. 9A-16 23 xxvi 26
9A-95 23 Fig. 9A-17 26 xxvii 26
9A-96 23 Fig. 9A-18 26 xxviii 26
9A-97 23 Fig. 9A-19 26 xxix 26
9A-98 23 Fig. 9A-20 26 xxx 26
9A-99 23 Fig. 9A-21 26 xxxi 26
9A-100 23 Fig. 9A-22 26 xxxii 26
9A-101 23 Fig. 9A-23 23 Chapter 10 Tab
9A-102 23 Fig. 9A-24 23 10-i 16
9A-103 23 Fig. 9A-25 26 10-ii 26
9A-104 23 Fig. 9A-26 26 10-iii 16
9A-105 23 Fig. 9A-27 26 10-iv 16 I

O 9A-106 23 Fig. 9A-28 26 10-v 16 |
9A-107 23 Fig. 9A-29 23 10-vi 16 |

9A-108 23 Fig. 9A-30 10-vii 16
9A-109 23 Sheet 1 26 10-viii 25
9A-110 23 Sheet 2 26 10-ix 25
9A-111 23 Sheet 3 27 10-x 25
9A-112 23 Sheet 4 27 10-1 0
9A-113 23 10.1 Tab
9A-114 23 VOLUME 17 10.1-1 0
9A-115 23 10.1-2 0
9A-116 23 i 12 10.1-3 0
9A-117 23 ii 12 10.1 Tb1 Tab
9A-118 25 iii 21 Tb1 10.1-1
9A-119 25 iv 21 Sheet 1 0
9A-120 23 v 21 Sheet 2 0
9A-121 24 vi 21 Sheet 3 0
9A-122 23 vii 21 Sheet 4 0
9A-123 23 viii- 21 Tb1 10.1-2 0
9A-124 23 ix 21 10.1 Fig. Tab-
9A-125 23 x 21 Fig. 10.1-1 14
Fig. 9A-1 23 xi 21 Fig. 10.1-2 25
Fig. 9A-2 26 xii 21 Fig. 10.1-3 0
Fig. 9A-3 23 xiii 15 Fig. 10.1-4 0
Fig. 9A-4 26 xiv 21 Fig. 10.1-5 0 |
Fig. 9A-5 26- xv 21 Fig. 10.1-6 0
Fig. 9A-6 26 xvi 12 10.2 Tab

'
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LIST OF EFFECTIVE PAGES (continued)
O

Latest Latest Latest
Sheet ID Rev. Sheet ID Rev. Sheet ID Rev.

10.2-1 3 10.3 Tb1 Tab 10.4-19 0
10.2-2 12 Tb1 10.3-1 10.4-20 0
10.2-2a 12 Sheet 1 0 10.4-21 0
10.2-2b 12 Sheet 2 0 10.4-22 0
10.2-3 0 Tb1 10.3-2 10 10.4-23 0
10.2-4 0 Tb1 10.3-3 0 10.4-24 0
10.2-5 10 Tb1 10.3-4 0 10.4-25 26
10.2-6 15 Tbl 10.3-5 10.4-26 0
10.2-6a 15 Sheet 1 20 10.4-27 i
10.2-6b 15 Sheet 2 20 10.4-28 18
10.2-7 15 Sheet 3 18 10.4-28a 18
10.2-8 0 10.3 Fig. Tab 10.4-28b 2
10.2-9 0 Fig. 10.3-1 10.4-29 0
10.2-10 0 Sheet 1 26 10.4-30 0
10.2-11 0 Sheet 2 26 10.4-31 0
10.2-12 3 Fig. 10.3-2 10.4-32 16
10.2-13 3 Sheet 1 27 10.4-33 20
10.2 Tb1 Tab Sheet 2 27 10.4-34 16
Tb1 10.2-1 0 Fig. 10.3-3 22 10.4-34a 16
10.2 Fig. Tab Fig. 10.3-4 10.4-34b 14
Fig. 10.2-1 Sheet 1 27 10.4-35 3
Sheet 1 26 Sheet 2 27 10.4-36 27
Sheet 2 26 Fig. 10.3-5 17 10.4-36a 27

Fig. 10.2-2 Fig. 10.3-6 16 10.4-36b 3
Sheet 1 26 10.4 Tab 10.4-37 10
Sheet 2 26 10.4-1 0 10.4-38 10

Fig. 10.2-3 10.4-2 15 10.4-39 26
Sheet 1 26 10.4-3 15 10.4-40 10
Sheet 2 26 10.4-4 15 10.4-41 10

Fig. 10.2-4 10.4-4a 15 10.4-42 10
Sheet 1 26 10.4-4b 10 10.4-42a 10
Sheet 2 26 10.4-5 0 10.4-42b 10

Fig. 10.2-5 10 10.4-6 0 10.4-43 0
10.3 Tab 10.4-7 0 10.4-44 0
10.3-1 0 10.4-8 0 10.4-45 21
10.3-2 0 10.4-9 0 10.4-46 21
10.3-3 14 10.4-10 0 10.4-47 21
10.3-4 16 10.4-11 0 10.4-48 21
10.3-5 26 10.4-12 0 10.4-48a 21
10.3-6 26 10.4 -13 0 10.4-48b 21
10.3-6a 26 10.4 14 2 10.4-49 0
10.3-6b 12 10.4-14a 2 10.4-50 0
10.3-7 26 10.4-14b 2 10.4-51 3
10.3-8 15 10.4-15 9 10.4-52 26
10.3-9 15 10.4-16 0 10.4-53 3
10.3-10 15 10.4-17 26 10.4-54 3
10.3-11 15 10.4-18 8 10.4 Tbl Tab
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, LIST OF EFFECTIVE PAGES (continued)
a

Latest Latest Latest
Sheet ID Rev. Sheet ID Rev. Sheet ID Rev.

Tb1 10.4-1 Fig. 10.4-9 Fig. 10.4-28
Sheet 1 10 Sheet 1 26 Sheet 1 26
Sheet 2 0 Sheet 2 26 Shret 2 26

Tb1 10.4-2 0 Fig. 10.4-10 Chapter 11 Tab
Tb1 10.4-3 0 Sheet 1 27 11-i 0
Tb1 10.4-4 0 sheet 2 27 11-ii 13
Tb1 10.4-5 Sheet 3 26 11-iii 4
Sheet 1 0 Fig. 10.4-11 11-iv 6
Sheet 2 0 Sheet 1 26 11-v 0

Tb1 10.4-6 Sheet 2 26 11-vi 0
Sheet 1 8 Fig. 10.4-12 11-vii 0
Sheet 2 8 Sheet 1 27 11-viii 0

Tb1 10.4-7 0 Sheet 2 27 11-ix 19
Tb1 10.4-8 0 Fig. 10.4-13 11-x 19
Tb1 10.4-9 Sheet 1 27 11-xa 19
Sheet 1 0 sheet 2 27 11-xb 19
Sheet 2 0 Sheet 3 26 11-xi 6

Tb1 10.4-10 0 Fig. 10.4-14 11-1 0
Tb1 10.4-11 Sheet 1 27 11.1 Tab
Sheet 1 0 Sheet 2 27 11.1-1 0
Sheet 2 0 Fig. 10.4-15 11.1-2 0'

N Tb1 10.4-12 18 Sheet 1 27 11.1-3 0
10.4 Fig. Tab Sheet 2 27 11.1-4 0
Fig. 10.4-1 Fig. 10.4-16 24 11.1-5 0
Sheet 1 26 Fig. 10.4-17 24 11.1-6 0
Sheet 2 26 Fig. 10.4-18 24 11.1-7 0

Fig. 10.4-2 Fig. 10.4-19 24 11.1-8 0
Sheet 1 26 Fig. 10.4-19 11.1-9 0
Sheet 2 26 Sheet 1 26 11.1-10 0

Fig. 10.4-3 Sheet 2 26 11.1-11 0Sheet 1 27 Fig. 10.4-20 26 11.1-12 0
Sheet 2 27 Fig. 10.4-21 11.1-13 0

Fig. 10.4-4 Sheet 1 26 11.1-14 0
Sheet 1 26 Sheet 2 26 11.1-15 0
Sheet 2 26 Fig. 10.4-22 11.1-16 0

Fig. 10.4-5 Sheet 1 26 11.1 Tb1 Tab
Sheet 1 26 Sheet 2 26 Tb1 11.1-1 0Sheet 2 26 Fig. 10.4-22A 27 Tbl 11.1-2 0

)Fig. 10.4-6 Fig. 10.4-23 0 Tb1 11.1-3 0
iSheet 1 26 Fig. 10.4-24 27 Tb1 11.1-4 0Sheet 2 26 Fig. 10.4-25 Tb1 11.1-5 0

Fig. 10.4-7 Sheet 1 27 Tb1 11.1-6 0
Sheet 1 26 Sheet 2 27 Tb1 12.1-7
Sheet 2 26 Fig. 10.4-26 Sheet 1 0

Fig. 10.4-8 Sheet 1 27 Sheet 2 0
Sheet 1 26 Sheet 2 27 Tb1 11.1-8 0
Sheet 2 26 Fig. 10.4-27 26 Tb1 11.1-9 0
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LIST OF EFFECTIVE PAGES (continued)

O
Latest Latest Latest

Sheet ID Rev. Sheet ID Rev. Sheet ID Rev.

Tb1 11.1-10 0 11.2 Fig. Tab Tb1 11.3-14 27
Tb1 11.1-11 0 Fig. 11.2-1 Tbl 11.3-15 10
Tb1 11.1-12 0 Sheet 1 27 Tb1 11.3-16 10
Tb1 11.1-13 0 Sheet 2 26 Tb1 11.3-17 10
Tb1 11.1-14 Fig. 11.2-2 Tb1 11.3-18 27
Sheet 1 0 Sheet 1 27 Tb1 11.3-19 27
Sheet 2 0 Sheet 2 27 Tb1 11.3-20 10

Tb1 11.1-15 Fig. 11.2-3 Tb1 11.3-21 27
Sheet 1 5 Sheet 1 26 Tb1 11.3-22 10
Sheet 2 5 Sheet 2 26 Tb1 11.3-23 10

Tb1 11.1-16 5 Fig. 11.2-4 26 Tbl 11.3-24 10
Tb1 11.1-17 25 Fig. 11.2-5 0 Tb1 11.3-25 27
11.2 Tab Fig. 11.2-6 27 11.3 Fig. Tab
11.2-1 0 11.3 Tab Fig. 11.3-1 0
11.2-2 0 11.3-1 0 Fig. 11.3-2
11.2-3 0 11.3-2 27 Sheet 1 27
11.2-4 0 11.3-3 0 Sheet 2 27
11.2-5 0 11.3-4 27 Fig. 11.3-3 0
11.2-6 0 11.3-5 20 Fig. 11.3-4 24
11.2-7 0 11.3-6 20 Fig. 11.3-5 7
11.2-8 0 11.3-7 20 Fig. 11.3-6 7
11.2-9 27 11.3-8 20 Fig. 11.3-7 21

||11.2-10 27 ll.3-8a 27 Fig. 11.3-8 14
11.2-11 27 11.3-8b 13 Fig. 11.3-9 13
11.2 Tbl Tab 11.3-9 0 Fig. 11.3-10 3
Tb1 11.2-1 11.3-10 0 11.4 Tab
Sheet 1 0 11.3-11 0 11.4-1 0
Sheet 2 0 11.3-12 0 11.4-2 0
Sheet 3 0 11.3-13 0 11.4-3 20
Sheet 4 27 11.3-14 0 11.4-4 20
Sheet 5 27 11.3-15 0 11.4-4a 20
Sheet 6 27 11.3 Tb1 Tab 11.4-4b 17
Sheet 7 27 Tb1 11.3-1 27 11.4-5 4
Sheet 8 0 Tb1 11.3-2 0 11.4-6 4

Tb1 11.2-2 13 Tb1 11.3-3 0 11.4-7 4
Tb1 11.2-3 Tb1 11.3-4 0 11.4-8 4
Sheet 1 13 Tb1 11.3-5 0 11.4-9 4
Sheet 2 13 Tb1 11.3-6 11.4 Tb1 Tab

Tb1 11.2-4 0 Sheet 1 0 Tb1 11.4-1 1
Tb1 11.2-5 0 Sheet 2 0 Tb1 11.4-2
Tb1 11.2-6 Tb1 11.3-7 11 Sheet 1 0
Sheet 1 0 Tb1 11.3-8 13 Sheet 2 0
Sheet 2 0 Tb1 11.3-9 10 Tb1 11.4-3 0

Tb1 11.2-7 0 Tb1 11.3-10 10 Tbl 11.4-4 0
Tb1 11.2-8 10 Tb1 11.3-11 27 Tb1 11.4-5 0
Tb1 11.2-9 27 Tb1 11.3-12 10 Tb1 11.4-6
Tb1 11.2-10 10 Tbl 11.3-13 10 Sheet 1 0
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V

Latest Latest Latest
Sheet ID Rev. . Sheet ID Rev. Sheet ID Rev.

Sheet 2 0 Sheet 2 20 xxvii 26
Sheet 3 0 Tb1 11.5-6 xxviii 26
Sheet 4 0 Sheet 1 20 xxix 26
Sheet 5 0 Sheet 2 20 xxx 26

Tb1 11.4-7 0 11.6 Tab xxxi 26
Tb1 11.4-8 4 11.6-1 6 xxxii 26
Tbl 11.4-9 17 11.6-2 6 Chapter 12 Tab
11.4 Fig. Tab 11.6-3 6 12-i 26
Fig. 11.4-1 26 11.6-4 6 12-ii 0
Fig. 11.4o2 11.6-5 6 12-iii 0
Sheet 1 26 11.6-6 6 12-iv 8'

Sheet 2 26 11.6-7 6 12-v 19
Sheet 3 26 11.6 Tb1 Tab 12-vi 0
Sheet 4 26 Tb1 11.6-1 7 12-vii 0

Fig. 11.4-3 1 Tb1 11.6-2 6 12-viii 0
Fig. 11.4-4 18 Tb1 11.6-? 7 12.1 Tab
Fig. 11.4-5 18 11.6 Fig. Tab 12.1-1 0
11.5 Tab Fig. 11.6-1 6 12.1-2 0
11.5-1 19 12.1-3 0 ,

11.5-2 19 VOLUME 18 12.1-4 ,

11.5-3 19 12.1-5 20
11.5-4 19 i 12 12.1-6 20

0 11.5-5 19 ii 12 12.2 Tab
11.5-6 20 iii 21 12.2-1 20
11.5-7 26 iv 21 12.2-2 0
11.5-8 19 v 21 12.2-3 0
11.5-9 19 vi 21 12.2-4 0
11.5-10 20 vii 21 12.2-5 0
11.5-11 19 viii 21 12.2-6 0
11.5-12 20 ix 21 12.2-7 0
11.5-13 20 x 21 12.2-8 20
11.5-14 20 xi 21 12.2 Tb1 Tab
11.5 Tbl Tab xii 21 Tb1 12.2-1 13
Tb1 11.5-1 xiii 15 Tb1 12.2-2 0
Sheet 1 20 xiv 21 Tb1 12.2-3 0
sheet 2 20 xv 21 Tb1 12.2-4 0

Tb1 11.5-2 xvi 12 Tbl 12.2-5 0
Sheet 1 20 xvii 12 Tb1 12.2-6 'o
Sheet 2 19 xviii 21 Tb1 12.2-7 0

Tb1 11.5-3 20 xix 26 Tb1 12.2-8 0
Tb1 11.5-4 xx 26 Tb1 12.2-9 0
Sheet 1 20 xxi 12 Tb1 12.2-10 0t

Sheet 2 20 xxii 26 Tb1 12.2-11 0
sheet 3 20 xxiii 26 Tb1 12.2-12 13
Sheet 4 20 xxiv 26 Tb1 12.2-13 0

Tb1 11.5-5 xxv 26 Tb1 12.2-14 0
Sheet 1. 20 xxvi 26 Tb1 12.2-15
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LIST OF EFFECTIVE PAGES (continued)

O
Latest Latest Latest

Sheet ID Rev. Sheet ID Rev. Sheet ID Rev.

Sheet 1 0 12.3 Tb1 Tab Fig. 12.3-18 17
Sheet 2 0 Tb1 12.3-1 0 Fig. 12.3-19 21
Sheet 3 0 Tbl 12.3-2 Fig. 12.3-20 14

Tb1 12.2-16 Sheet 1 20 Fig. 12.3-21 17
Sheet 1 0 Sheet 2 19 Fig. 12.3-22 17
Sheet 2 0 Tbl 12.3-3 20 Fig. 12.3-23 14
Sheet 3 0 Tb1 12.3-4 0 Fig. 12.3-24 17
Sheet 4 0 Tb1 12.3-5 Fig. 12.3-25 14
Sheet 5 0 Sheet 1 27 Fig. 12.3-26 0
Sheet 6 0 Sheet 2 27 Fig. 12.3-27 0

12.3 Tab Sheet 3 27 Fig. 12.3-28 14
12.3-1 0 Sheet 4 27 Fig. 12.3-29 0
12.3-2 27 Sheet 5 27 Fig. 12.3-30 0
12.3-3 27 Sheet 6 27 Fig. 12.3-31 1
12.3-4 8 Sheet 7 27 Fig. 12.3-32 1
12.3-4a 8 Sheet 8 27 Fig. 12.3-33 1
12.3-4b 8 Sheet 9 27 Fig. 12.3-34 1
12.3-5 0 Sheet 10 27 Fig. 12.3-35 1
12.3-6 0 Sheet 11 27 Fig. 12.3-36 1
12.3-7 9 Sheet 12 27 Fig. 12.3-37 0
12.3-8 4 Sheet 13 27 Fig. 12.3-38 0
12.3-9 27 Sheet 14 27 Fig. 12.3-39 23
12.3-10 0 Sheet 15 27 Fig. 12.3-40 15
12.3-11 27 Sheet 16 27 Fig. 12.3-41 21
12.3-12 0 Sheet 17 27 Fig. 12.3-42 26
12.3-13 0 Sheet 18 27 Fig. 12.3-43 27
12.3-14 0 Sheet 19 27 12.4 Tab
12.3-15 0 Sheet 20 27 12.4-1 0
12.3-16 0 Sheet 21 27 12.4-2 0
12.3-17 0 12.3 Fig. Tab 12.4-3 19
12.3-18 0 Fig. 12.3-1 26 12.4-4 8
12.3-19 19 Fig. 12.3-2 27 12.4-5 0
12.3-20 19 Fig. 12.3-3 0 12.4 Tb1 Tab
12.3-21 19 Fig. 12.3-4 21 Tb1 12.4-1
12.3-22 19 Fig. 12.3-5 0 Sheet 1 13
12.3-23 19 Fig. 12.3-6 5 Sheet 2 13
12.3-24 19 Fig. 12.3-7 0 Tb1 12.4-2
12.3-25 19 Fig. 12.3-8 0 Sheet 1 13
12.3-26 19 Fig. 12.3-9 27 Sheet 2 13
12.3-27 19 Fig. 12.3-10 0 Tb1 12.4-3 0
19.3-28 19 Fig. 12.3-11 27 Tb1 12.4-4 0
12.3-29 19 Fig. 12.3-12 0 Tb1 12.4-5 0
12.3-30 19 Fig. 12.3-13 21 Tbl 12.4-6 0
12.3-31 19 Fig. 12.3-14 0 Tb1 12.4-7 0
12.3-32 19 Fig. 12.3-15 0 Tbl 12.4-8 8
12.3-33 20 Fig. 12.3-16 14 12.5 Tab
12.3-34 20 Fig. 12.3-17 14 12.5-1 11
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Latest Latest Latest
Sheet ID Rev. Sheet ID Rev. Sheet ID Rev.

12.5-2 11 13.1-14 0 Tb1 13.2-2 20
12.5-3 11 13.1-15 8 13.2 Fig. Tab
12.5-4 11 13.1-16 8 Fig. 13.2-1 20

1 12.5-5 11 13.1-17 20 Fig. 13.2-2 20
12.5-6 11 13.1-18 20 Fig. 13.2-3 0
12.5-7 11 13.1-19 23 Fig. 13.2-4 04

12.5-8 11 13.1-20 23 Fig. 13.2-5 0
,

l

12.5-9 11 13.1-21 23 13.3 Tab
12.5-10 11 13.1-22 23 13.3-1 5
12.5-11 11 13.1-23 27 13.4 Tab i

12.5-12 11 13.1-24 23 13.4-1 18 l

12.5-13 11 13.1-25 10 13.4-2 18 l

12.5-14 11 13.1-26 8 13.4-3 0
12.5-15 11 13.1 Tb1 Tab 13.4-4 0
12.5-16 11 Tb1 13.1-1 18 13.4-5 15
12.5-17 11 13.1 Fig. Tab 13.4-6 18 ;

12.5-18 11 Fig. 13.1-1 0 13.4-7 18
'

12.5-19 11 Fig. 13.1-2 0 13.5 Tab
12.5-20 11 Fig. 13.1-3 20 13.5-1 0
12.5-21 11 13.2 Tab 13.5-2 0
12.5-22 11 13.2-1 16 13.5-3 13
12.5-23 20 13.2-2 20 13.5-4 13
12.5-24 0 13.2-2a 20 13.5-5 13'

12.5 Fig. Tab 13.2-2b 16 13.5-6 13'

Fig. 12.5-1 26 13.2-3 14 13.5-7 13
Chapter 13 Tab 13.2-4 20 13.5-8 13
13-i 26 13.2-5 20 13.5 Fig. Tab
13-ii 5 13.2-6 20 Fig. 13.5-1 8
13-iii 13 13.2-7 20 Fig. 13.5-2 3
13-iv 14 13.2-8 20 13.6 Tab
13-v 5 13.2-9 20 13.6-1 7
13.1 Tab 13.2-10 20 App 13A Tab
13.1-1 0 13.2-11 20 13A-i 1
13.1-2 0 13.2-12 20 13A.1-1 0
13.1-3 0 13.2-13 15 13A.1-2 0
13.1-4 0 13.2-14 15 13A.1-3 0
13.1-5 18 13.2-14a 15 13A.1-4 0
13.1-6 0 13.2-14b 15 13A.1-5 0
13.1-7 0 13.2-15 11 13A.1-6 0
13.1-8 0 13.2-16 8 13A.1-7 0
13.1-9 0 13.2-17 8 13A.1-8 0
13.1-10 3 13.2-18 8 13A.1-9 0
13.1-11 3 13.2-19 8 13A.1-10 0
13.1-12 3 13.2-20 8 13A.1-11 0
13.1-12a 3 13.2-21 8 13A.1-12 0

1

13.1-12b 3 13.2 Tb1 Tab 13A.1-13 0
13.1-13 0 Tb1 13.2-1 25 13A.1-14 0
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Sheet ID Rev. Sheet ID Pev. Sheet ID Rev.

13A.1-15 0 13A.2-36 25 xiv 21
13A.1-16 0 13A.2-37 12 xv 21
13A.1-17 0 13A.2-38 12 xvi 12
13A.1-18 0 13A.2-39 12 xvii 12
13A.1-19 1 13A.2-40 20 xviii 21
13A.1-20 0 13A.2-41 20 xix 26
13A.1-21 3 13A.2-42 12 xx 26
13A.1-22 3 13A.2-43 12 xxi 12
13A.1-23 5 13A.2-44 12 xxii 26
13A.1-24 5 13A.2-45 12 xxiii 26
13A,1-25 16 13A.2-46 12 xxiv 26
13A.1-26 16 13A.2-47 12 xxv 26
13A.2-1 0 13A.2-48 12 xxvi 26
13A.2-2 0 13A.2-49 12 xxvii 26
13A.2-3 0 13A.2-50 12 xxviii 26
13A.2-4 12 13A.2-51 12 xxix 26
13A.2-5 12 13A.2-52 12 xxx 26
13A.2-6 12 13A.2-53 12 xxxi 26
13A.2-7 12 13A.2-54 12 xxxii 26
13A.2-8 12 13A.2-55 12 Chapter 14 Tab
13A.2-9 12 13A.2-56 12 14-1 26
13A.2-10 18 13A.2-57 20 14-ii 26
13A.2-11 18 13A.2-58 12 14-iii 0
13A.2-12 20 13A.2-59 12 14-iv 0
13A.2-13 18 13A.2-60 12 14.1 Tab
13A.2-14 12 13A.2-61 12 14.1-1 0
13A.2-15 12 13A.2-62 12 14.2 Tab
13A.2-16 25 13A.2-63 12 14.2-1 0
13A.2-17 25 13A.2-64 12 14.2-2 0
13A.2-18 25 33A.2-65 12 14.2-3 0
13A.2-19 25 13A.2-66 20 14.2-4 0
13A.2-20 12 14.2-5 18
13A.2-21 25 VOLUME 19 14.2-6 18
13A.2-22 25 14.2-7 20
13A.2-23 12 i 12 14.2-8 20
13A.2-24 12 ii 12 14.2-9 20
13A.2-25 12 iii 21 14.2-10 20
13A.2-26 12 iv 21 14.2-11 20
13A.2-27 12 v 21 14.2-12 20
13A.2-28 12 vi 21 14.2-13 20
13A.2-29 12 vii 21 14.2-14 20
13A.2-30 12 viii 21 14.2-14a 20
13A.2-31 12 ix 21 14.2-14b 20
13A.2-32 12 x 21 14.2-15 20
13A.2-33 12 xi 21 14.2-16 18
13A.2-34 12 xii 21 14.2-16a 18
13A.2-35 12 xiii 15 14.2-16b 18
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Sheet I_D Rev. Sheet ID Rev. Sheet ID Rev.

14.2-17 0 14A.1-11 21 14A.1-52 0
14.2-18 0 14A.1-12 21 14A.1-53 0
14.2-19 26 14A.1-12a 21 14A.1-54 0
14.2-20 0 14A.1-12b 21 14A.1-55 21
14.2-21 20 14A.1-13 21 14A.1-56 21
14.2-22 0 14A.1-14 0 14A.1-56a 21
14.2-23 0 14A.1-15 0 14A,1-56b 21
14.2-24 19 14A.1-16 21 14A.1-57 0
145. 2-25 19 14A.1-17 20 14A.1-58 0
14.2-26 21 14A.1-18 20 14A.1-59 0
14.2-26a 21 14A.1-19 23 14A.1-60 0
14.2-26b 9 14A.1-20 20 14A.1-61 0
14.2-27 0 14A.1-21 20 14A.1-62 0
14.2-28 0 14A.1-22 20 14A.1-63 23
14.2-29 0 14A.1-23 21 14A.1-64 0
14.2-30 0 14A.1-24 20 14A.1-65 0
14.2-31 0 14A.1-24a 21 14A.1-66 0
14.2-32 0 14A.1-24b 20 14A.1-67 0
14.2-33 0 14A.1-25 27 14A.1-68 0_
14.2 Tb1 Tab 14A.1-26 27 14A.1-69 23
Tbl 14.2-1 14A.1-27 27 14A.1-70 0
Sheet 1 0 14A.1-28 20 14A.1-71 0

[ Sheet 2 0 14A.1-29 20 14A.1-72 0 L

Sheet 3 0 14A.1-30 21 14A.1-73 19
Sheet 4 21 14A.1-30a 21 14A.1-74 21

Tb1 14.2-2 19 14A.1-30b 21 14A.1-75 21
Tb1 14.2-3 19 14A.1-31 0 14A.1-76 27
Tb1 14.2-4 14A.1-32 0 14A.2-1 0
Sheet 1 19 14A.1-33 27 14A.2-2 0
Sheet 2 19 14A.1-34 20 14A.2-3 0

14.2 Fig. Tab 14A.1-35 0 14A.2-4 19
Fig. 14.2-1 18 14A.1-36 20 14A.2-5 0
Fig. 14.2-2 20 14A.1-37 0 14A.2-6 0
Fig. 14.2-3 20 14A.1-38 0 14A.2-7 0^

App 14A Tab 14A.1-39 0 14A.2-8 0
14A.1-1 20 14A.1-40 0 14A.2-9 0
14A.1-2 20 14A.1-41 0 14A.3-1 0
14A.1-3 20 14A.1-42 0 14A.3-2 19
14A.1-4 20 14A.1-43 0 14A.3-2a 19
14A.1-5 20 14A.1-44 20 14A.3-2b 19
14A.1-6 20 14A.1-45 21 14A.3-3 0
14A.1-6a 20 14A.1-46 21 14A.3-4 0
14A.1-6b 20 14A.1-47 20 14A.3-5 0
14A.1-7 0 14A.1-48 20 14A.3-6 19
14A.1-8 20 14A.1-49 0 14A.4-1 0
14A.1-9 0 14A.1-50 10 14A.4-2 0
14A.1-10 0 14A.1-51 21 14A.4-3 0
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14A.4-4 19 15-xxvii 13 15.1-4 12
14A.4-5 19 15-xxviii 13 15.1-5 9
14A.4-6 0 15.0 Tab 15.1-6 9
14A.4-7 0 15.0-1 0 15.1-7 9
14A.4-8 0 15.0-2 18 15.1-8 10
14A.4-9 19 15.0-3 26 15.1-8a 10
14A.4-10 0 15.0-4 0 15.1-8b 10
14A.4-11 0 15.0-5 18 15.1-9 19
14A.4-12 0 15.0-6 18 15.1-10 19
14A.4-13 21 15.0-7 18 15.1-11 26
14A.4-14 0 15.0-8 26 15.1-12 26
14A.4-15 0 15.0-9 9 15.1-13 9
14A.4-16 0 15.0 Tbl Tab 15.1-14 7
14A.4-17 0 Tb1 15.0-1 15.1 Tb1 Tab
14A.4-18 0 Sheet 1 3 Tb1 15.1-1 0
14A.4-19 19 Sheet 2 3 Tb1 15.1-2 0
14A.4-20 19 Sheet 3 2 Tb1 15.1-3 0
14A.4-21 19 Sheet 4 4 Tb1 15.1-4 0
Chapter 15 Tab Sheet 5 2 Tb1 15.1-5 7
15-i 18 Sheet 6 2 Tb1 15.1-6 7
15-ii 9 Tbl 15.0-2 Tbl 15.1-7 7
15-iii 9 Sheet 1 9 Tb1 15.1-8 7
15-iv 7 Sheet 2 9 Tb1 15.1-9 19
15-v 3 Sheet 3 9 Tb1 15.1-10 24
15-vi 26 Tb1 15.0-3 Tb1 15.1-11 19
15-vii 26 Sheet 1 13 Tb1 15.1-12 7
15-viii 3 Sheet 2 13 Tbl 15.1-12A 10
15-ix 11 Tb1 15.0-4 Tb1 15.1-13 19
15-x 18 Sheet 1 2 Tb1 15.1-14 7
15-xi 18 Sheet 2 2 Tb1 15.1-15
15-xii 18 Tb1 15.0-5 Sheet 1 7
15-xiia 18 Sheet 1 0 Sheet 2 7
15-xiib 18 Sheet 2 0 Tb1 15.1-16
15-xiii 11 Tb1 15.0-6 Sheet 1 7
15-xiv 11 Sheet 1 13 Sheet 2 18
15-xv 11 Sheet 2 13 Tb1 15.1-17 7
15-xvi 19 Sheet 3 13 15.1 Fig. Tab
15-xvii 13 Tb1 15.0-7 18 Fig. 15.1-1 0
15-xviii 15 15.0 Fig. Tab Fig. 15.1-2 0
15-xix 14 Fig. 15.0-1 0 Fig. 15.1-2A 12
15-xx 13 Fig. 15.0-2 0 Fig. 15.1-3 7
15-xxi 13 Fig. 15.0-3 0 Fig. 15.1-4 7
15-xxii 13 Fig. 15.0-4 9 Fig. 15.1-5 3
15-xxiii 13 15.1 Tab Fig. 15.1-6 3
15-xxiv 17 15.1-1 0 Fig. 15.1-7 7
15-xxv 13 15.1-2 0 Fig. 15.1-8 7
15-xxvi 11 15.1-3 0 Fig. 15.1-8A 10
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Fig. 15.1-9 19 Fig. 15.2-2 0 15.4-12 0
Fig. 15.1-10 19 Fig. 15.2-3 2 15.4-13 0
Fig. 15.1-11 19 Fig. 15.2-3A 12 15.4-14 0
15.2 Tab Fig. 15.2-4 7 15.4-15 0
15.2-1 3 Fig. 15.2-5 2 15.4-16 0
15.2-2 9 Fig. 15.2-6 7 15.4-17 0
15.2-3 3 Fig. 15.2-7 7 15.4-18 0
15.2-4 10 Fig. 15.2-8 15 15.4-19 0
15.2-5 3 15.3 Tab 15.4-20 0
15.2-6 10 15.3-1 2 15.4-21 3
15.2-6a 10 15.3-2 2 15.4-22 12
15.2-6b 10 15.3-3 2 15.4-23 2
15.2-7 18 15.3-4 0 15.4-24 21
15.2-8 18 15.3-5 0 15.4-25 21
15.2-8a 15 15.3-6 16 15.4-26 26
15.2-8b 15 15.3-7 16 15.4-26a 21
15.2-9 9 15.3-8 0 15.4-26b 21
15.2-10 9 15.3 Tb1 Tab 15.4-27 0
15.2-10a 9 Tb1 15.3-1 2 15.4-28 0
15.2-10b 9 Tb1 15.3-2 2 15.4-29 0
15.2-11 3 Tb1 15.3-3 0 15.4-30 0
15.2-12 12 Tb1 15.3-4 2 15.4-31 0

O$ 15.2-13 9 Tb] 15.3-5 16 15.4-32 2
15.2-14 7 15.3 Fig. Tab 15.4-33 8
15.2-15 7 Fig. 15.3-1 0 15.4-34 8
15.2-16 7 Fig. 15.3-2 0 15.4-35 18
15.2-17 7 Fig. 15.3-3 0 15.4 Tb1 Tab
15.2 Tbl Tab Fig. 15.3-4 0 Tbl 15.4-1 0
Tb1 15.2-1 0 Fig. 15.3-5 0 Tb1 15.4-2 9
Tb1 15.2-2 Fig. 15.3-6 0 Tbl 15.4-2a 9
Sheet 1 18 Fig. 15.3-7 0 Tb1 15.4-3 0
Sheet 2 18 Fig. 15.3-8 2 Tb1 15.4-4 9

Tb1 15.2-3 0 Fig. 15.3-9 2 Tb1 15.4-4a 9
Tb1 15.2-4 Fig. 15.3-10 2 Tb1 15.4-5 13
Sheet 1 18 Fig. 15.3-11 2 Tb1 15.4-6 13
Sheet 2 18 15.4 Tab Tb1 15.4-7 13

Tb1 15.2-5 2 15.4-1 0 Tb1 15.4-8 13
Tb1 15.2-6 0 15.4-2 9 Tb1 15.4-9 0
Tb1 15.2-7 * 7 15.4-3 12 Tb1 15.4-10 0
Tb1 15.2-8 7 15.4-4 9 Tb1 15.4-11 3
Tb1 15.2-9 7 15.4-5 0 Tbl 15.4-12 3
Tb1 15.2-10 7 15.4-6 0 Tb1 15.4-13 0
Tb( 15.2-11 15.4-7 0 Tb1 15.4-14 0
Sheet 1 7 15.4-8 0 Tbl 15.4-15 3
Sheet 2 7 15.4-9 0 Tb1 15.4-16 0

15.2 Fig. Tab 15.4-10 0 Tb1 15.4-17
Fig. 15.2-1 0 15.4-11 0 Sheet 1 18
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Sheet 2 18 Fig. 15.4-40 0 Sheet 2 18
Sheet 3 18 Fig. iv.4-41 0 Tb1 15.6-4 18
Sheet 4 18 Fig. 15.4-42 0 Tb1 15.6-5 0

Tb1 15.4-18 18 Fig. 15.4-43 0 Tb1 15.6-6 0
15.4 Fig. Tab Fig. 15.4-44 0 Tb1 15.6-7
Fig. 15.4-1 3 Fig. 15.4-45 0 Sheet 1 18
Fig. 15.4-1A 12 Fig. 15.4-46 0 Sheet 2 18
Fig. 15.4-2 0 Fig. 15.4-47 0 Sheet 3 18
Fig. 15.4-2A 13 Fig. 15.4-48 0 Tb1 15.6-8 18
Fig. 15.4-3 0 Fig. 15.4-49 2 Tb1 15.6-9 18
Fig. 15.4-4 0 Fig. 15.4-50 8 Tb1 15.6-10
Fig. 15.4-5 3 Fig. 15.4-51 8 Sheet 1 18
Fig. 15.4-6 3 Fig. 15.4-52 9 Sheet 2 18
Fig. 15.4-7 0 Fig. 15.4-52a 12 Sheet 3 18
Fig. 15.4-8 0 15.5 Tab Sheet 4 18
Fig. 15.4-9 0 15.5-1 9 Tb1 15.6-11
Fig. 15.4-10 0 15.5-2 9 Sheet 1 18
Fig. 15.4-11 0 15.5-3 9 Sheet 2 18
Fig. 15.4-12 0 15.6 Tab Tb1 15.6-12 0
Fig. 15.4-13 0 15.6-1 10 Tb1 15.6-13 0
Fig. 15.4-14 0 15.6-2 23 Tb1 15.6-14 0
Fig. 15.4-15 0 15.6-2a 12 Tb1 15.6-15 3
Fig. 15.4-16 0 15.6-2b 3 15.6 Fig. Tab
Fig. 15.4-17 0 15.6-3 0 Fig. 15.6-1 0
Fig. 15.4-18 0 15.6-4 3 Fig. 15.6-2 3
Fig. 15.4-19 0 15.6-5 '25 Fig. 15.6-3 3
Fig. 15.4-20 0 15.6-6 25 Fig. 15.6-4 8
Fig. 15.4-21 0 15.6-6a 25 15.7 Tab
Fig. 15.4-22 0 15.6-6b 25 15.7-1 0
Fig. 15.4-23 0 15.6-7 3 15.7-2 0
Fig. 15.4-24 0 15.6-8 8 15.7-3 0
Fig. 15.4-25 0 15.6-8a 8 15.7-4 20
Fig. 15.4-26 0 15.6-8b 8 15.7-5 20
Fig. 15.4-27 0 15.6-9 0 15.7-6 0
Fig. 15.4-28 0 15.6-10 18 15.7-7 0
Fig. 15.4-29 0 15.6-11 14 15.7 Tb1 Tab
Fig. 15.4-30 0 15.6-12 14 Tbl 15.7-1
Fig. 15.4-31 0 15.6-13 17 Sheet 1 18
Fig. .5.4-32 0 15.6-14 14 Sheet 2 18
Fig. 15.4-53 0 15.6-15 14 Tb1 15.7-2 18
Fig. 15.4.34 0 15.6-16 14 Tb1 15.7-3 18
Fig. 15.4-35 0 15.6-17 14 Tb1 15.7-4 18
Fig. 15.4-36 0 15.6 Tb1 Tab Tbl 15.7-5
Fig. 15.4-37 0 Tb1 15.6-1 0 Sheet 1 18
Fig. 15.4-38 0 Tb1 15.6-2 3 Sheet 2 18
Fig. 15.4-39 0 Tb1 15.6-3 Sheet 3 18
Fig. 15.4-39A 12 Sheet 1 0 Tb1 15.7-6 18
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MIDLAND 1&2-FSAR

LIST OF EFFECTIVE PAGES (continued)

O
Latest Latest Latest

Sheet ID Rev. Sheet ID Rev. Sheet ID Rev.

Tbl 15.7-7 18 Tbl 15A-3 19 Tb1 15C-13
15.8 Tab Tb1 15A-4 0 Sheet 1 9
15.8-1 0 Tb1 15A-5 0 Sheet 2 9

App 15B Tab Tbl 15C-14
VOLUME 20 15B.1-1 0 Sheet 1 9

15B.1-2 27 Sheet 2 9
i 12 15B.1-3 27 Tb1 15C-15
ii 12 15B.1-4 27 Sheet 1 9
iii 21 15B.1-5 0 Sheet 2 9
iv 21 15B.1-6 27 Tb1 15C-16 17
v 21 15B.1-7 27 Fig. l$C-1 9
vi 21 15B.1-8 27 Fig. 15C-2 9
vii 21 15B.1-9 0 Fig. 15C-3 9
viii 21 15B.1-10 0 Fig. 15C-4 9'

ix 21 15B.1-11 0 Fig. 15C-5 9
x 21 15B.1-12 0 Fig. 15C-6 9
xi 21 Tbl 15B-1 0 Fig. 15C-7a 9
xii 21 Tbl 15B-2 0 Fig. 15C-7b 9
xiii 15 Tb1 15B-3 0 Fig. 15C-8 9
xiv 21 Tbl 15B-4 0 Fig. 15C-9 9
xv 21 Fig. 15B-1 9 Fig. 15C-10 9
xvi 12 Fig. 15B-2 9 Fig. 15C-10A 17

O xvii 12 App 15C Tab Fig. 15C-11 17
xviii 21 15C-1 9 App 15D Tab
xix 26 15C-2 9 15D-1 10
xx 26 15C-3 17 15D-2 10
xxi 12 15C-4 9 15D-3 10
xxii 26 15C-5 17 15D-4 10
xxiii 26 15C-6 17 15D-5 19
xxiv 26 Tb1 15C-1 9 15D-6 19
xxv 26 Tb1 15C-2 9 15D-7 19
xxvi 26 Tb1 15C-3 Tb1 15D-1 10
xxvii 26 Sheet 1 9 Tb1 15D-2 10
xxviii 26 Sheet 2 9 Tb1 15D-3
xxix 26 Tb1 15C-4 9 Sheet 1 10
xxx 26 Tb1 15C-5 9 Sheet 2 10
xxxi 26 Tbl 15C-6 9 Tbl 15D-4 10
xxxii 26 Tb1 15C-7 9 Tbl 15D-5 10
App 15A Tab Tbl 15C-8 9 Tbl 15D-6 10
15A-1 0 Tb1 15C-9 11 Tb1 15D-7 -10
15A-2 0 Tb1 15C-10 9 Tb1 15D-8 10
15A-3 0 Tbl 15C-11 Tb1 15D-9 10
Tb1 15A-1 Sheet 1 9 Tb1 15D-10 10
Sheet 1 0 Sheet 2 9 Tbl 15D-11,12 10
Sheet 2 0 Tb1 15C-12 Tb1 15D-12A 19
Sheet 3 0 Sheet 1 9 Tb1 15D-13 10

Tbl 15A-2 0 sheet 2 9 Tb1 15D-14 10
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MIDLAND 1&2-FSAR

LIST OF EFFECTIVE PAGES (continued)
O

Latest Latest Latest
Sheet ID Rev. Sheet ID Rev. Sheet ID Rev.

Tb1 15D-15 10 15E-21 11 15E-68 11
Tb1 15D-16 10 15E-22 11 15E-69 18
Tb1 15D-17 10 15E-23 11 15E-70 11
Tb1 15D-18 10 15E-24 11 15E-71 11
Tb1 15b-19 10 15E-25 11 15E-72 12
Tb1 15D-20 10 15E-26 11 15E-73 11
Fig. 15D-1 10 15E-27 11 15E-74 11
Fig. 15D-2 10 15E-28 11 15E-75 11
Fig. 15D-3 10 15E-29 11 15E-76 12
Fig. 15D-4 10 15E-30 11 15E-77 11
Fig. 15D-5 10 15E-31 11 15E-78 12
Fig. 15D-6 10 15E-32 11 15E-79 11
Fig. 15D-7 10 15E-33 11 15E-A0 11
Fig. 15D-8 10 15E-34 11 15E-81 11
Fig. 15D-9 10 15E-35 18 15E-82 11
Fig. 15D-10 10 15E-36 11 15E-83 11
Fig. 15D-ll 10 15E-37 11 15E-84 11
Fig. 15D-12 10 15E-38 12 15E-85 11
Fig. 15D-13 10 15E-39 11 15E-86 12
Fig. 15D-14 10 15E-40 11 15E-87 11
Fig. 15D-15 10 15E-41 11 15E-88 11
Fig. 15D-16 10 15E-42 11 Tb1 15E-1 11
Fig. 15D-17 10 15E-43 11 Tb1 15E-2
Fig. 15D-18 10 15E-44 11 Sheet 1 11
Fig. 15D-19 10 15E-45 26 Sheet 2 11
Fig. 15D-20 10 15E-46 11 Sheet 3 11
App 15E Tab 15E-47 11 Sheet 4 11
15E-1 11 15E-48 11 Tb1 15E-3 11
15E-2 11 15E-49 11 Chapter 16 Tab
15E-3 11 15E-50 11 16-i 5
15E-4 11 15E-51 11 16-ii 5
15E-5 11 15E-52 11 16-iii 26
15E-6 11 15E-53 11 16-iv 26
15E-7 11 15E-54 11 16-v 26
15E-8 11 15E-55 11 16-vi 26
15E-9 11 15E-56 11 16-vii 26
15E-10 11 15E-57 11 16-viii 5
15E-11 11 15E-58 11 16-ix 5
15E-12 11 15E-59 11 16-x 5
15E-13 11 15E-60 11 16-xi 5
15E-14 11 15E-61 11 16-xii 5
15E-15 11 15E-62 11 16-xiii 5
15E-16 12 15E-63 11 16.1 Tab
15E-17 11 15E-64 11 16.1-1 5
15E-18 11 15E-65 11 16.1-2 5
15E-19 11 15E-66 12 16.1-3 5
15E-20 11 15E-67 11 16.1-4 5
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MIDLAND 1&2-FSAR

LIST OF EFFECTIVE PAGES (continued)

O
Latest Latest Latest

Sheet ID Rev. Sheet ID Rev. Sheet ID Rev.

16.1-5 5 16,3/4.1-21 5 16.3/4.3-16 20
16.1-6 5 16.3/4.1-22 5 16.3/4.3-17 10

| 16.1-7 5 16.3/4.1-23 5 16.3/4.3-18 20
16.1-8 5 16.3/4.1-24 5 16.3/4.3-19 5
16.2 Tab 16.3/4.1-25 5 16.3/4.3-20 18

<

16.2-1 5 16.3/4.1-26 5 16-3/4.3-21 18
16.2-2 5 16.3/4.1-27 5 16.3/4.3-22 20

1 16.2-3 5 16.3/4.1-28 5 16.3/4.3-23 5
16.2-4 5 16.3/4.1-29 5 16.3/4.3-24 5

i 16.2-5 5 16.3/4.1-30 5 16.3/4.3-25 18
16.2-6 5 16.3/4.1-31 5 16.3/4.3-26 20
16.2-7 5 16.3/4.1-32 5 16.3/4.3-27 5
16.2-8 5 16.3/4.1-33 5 16.3/4.3-28 20
16.2-9 5 16.3/4.1-34 5 16.3/4.3-29 20
16.2-10 5 16.3/4.1-35 5 16.3/4.3-30 20
16.2-11 5 16.3/4.1-36 5 16.3/4.3-31 20
16.2-12 5 16.3/4.1-37 5 16.3/4.3-32 20
16.2-13 5 16.3/4.1-38 5 16.3/4.3-33 20
16.2-14 5 16.3/4.2-1 5 16.3/4.3-34 5
16.2-15 5 16.3/4.2-2 5 16.3/4.3-35 18
16.2-16 5 16.3/4.2-3 5 16.3/4.3-36 5
16.2-17 5 16.3/4.2-4 5 16.3/4.3-37 18O 16.2-18 5 16.3/4.2-5 12 16.3/4.3-38 18
16.3/4 Tab 16.3/4.2-6 5 16.3/4.3-39 5
16.3/4-1 5 16.3/4.2-7 5 16.3/4.3-40 5
16.3/4-2 5 16.3/4.2-8 5 16.3/4.3-41 20
16.3/4-3 5 16.3/4.2-9 5 16.3/4.3-42 18
16.3/4.1-1 21 16.3/4.2-10 5 16.3/4.3-43 5
16.3/4.1-2 21 16.3/4.2-11 5 16.3/4.3-44 5
16.3/4.1-3 5 16.3/4.2-12 5 16.3/4.3-45 5
16.3/G.1-4 5 16.3/4.2-13 5 16.3/4.3-46 20
16.3/4.1-5 5 16.3/4.2-14 5 16.3/4.3-47 5
16.3/4.1-6 5 16.3/4.3-1 5 16.3/4.3-48 5
16.3/4.1-7 5 16.3/4.3-2 5 16.3/4.3-49 5
16.3/4.1-8 5 16.3/4.3-3 10 16.3/4.3-50 5
16.3/4.1-9 5 16.3/4.3-4 5 16.3/4.3-51 5 |

16.3/4.1-10 5 16.3/4.3-5 26 16.3/4.3-52 5
16.3/4.1-11 5 16.3/4.3-6 5 16.3/4.3-53 5
16.3/4.1-12 5 16.3/4.3-7 5 16.3/4.3-54 5 |

16.3/4.1-13 10 16.3/4.3-8 5 16.3/4.3-55 5
16.3/4.1-14 5 16.3/4.3-9 25 16.3/4.3-56 20
16.3/4.1-15 5 16.3/4.3-10 25 16.3/4.3-57 5 l
16.3/4.1-16 5 16.3/4.3-11 20 16.3/4.3-58 5

'

16.3/4.1-17 5 16.3/4.3-12 20 16.3/4.3-59 5
16.3/4.1-18 5 16.3/4.3-13 18 16.3/4.3-60 5 ;

16.3/4.1-19 5 16.3/4.3-14 5 16.3/4.4-1 5 |16.3/4.1-20 5 16.3/4.3-15 20 16.3/4.4-2 25
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MIDLAND 1&2-FSAR

LIST OF EFFECTIVE PAGES (continued)

O
Latest Latest Latest

Sheet ID Rev._ Sheet ID Rev. Sheet ID Rev.

16.3/4.4-3 5 16.3/4.6-3 5 16.3/4.7-12 5
16.3/4.4-4 5 16.3/4.6-4 5 16.3/4.7-13 5
16.3/4.4-5 5 16.3/4.6-5 21 16.3/4.7-14 5
16.3/4.4-6 24 16.3/4.6-6 5 16.3/4.7-15 5
16.3/4.4-7 24 16.3/4.6-7 5 16.3/4.7-16 5
16.3/4.4-8 24 16.3/4.6-8 5 16.3/4.7-17 21
16.3/4.4-9 24 16.3/4.6-9 26 16.3/4.7-18 20
16.3/4.4-10 24 16.3/4.6-10 26 16.3/4.7-19 5
16.3/4.4-11 24 16.3/4.6-11 5 16.3/4.7-20 5
16.3/4.4-12 24 16.3/4.6-12 17 16.3/4.7-21 5
16.3/4.4-12a 24 16.3/4.6-12a 17 16.3/4.7-22 5
16. 2/4. 4 -12b 25 16.3/4.6-12b 26 16.3/4.7-23 5
16.3/4.4-13 25 16.3/4.6-12c 26 16.3/4.7-24 5
16.3/4.4-14 5 16.3/4.6-12d 21 16.3/4.7-25 5
16.3/4.4-15 5 16.3/4.6-13 17 16.3/4.7-26 5
16.3/4.4-16 19 16.3/4.6-14 5 16.3/4.7-27 20
16.3/4.4-17 19 16.3/4.6-15 20 16.3/4.7-28 5
16.3/4.4-18 22 16.3/4.6-16 20 16.3/4.7-29 20
16.3/4.4-19 5 16.3/4.6-17 21 16.3/4.7-30 5
16.3/4.4-20 5 16.3/4.6-18 21 16.3/4.7-31 20
16.3/4.4-21 26 16.3/4.6-19 20 16.3/4.7-32 5
16.3/4.4-22 18 16.3/4.6-20 20 16.3/4.7-33 20
16.3/4.4-23 5 16.3/4.6-21 20 16.3/4.7-34 11
16.3/4.4-24 5 16.3/4.6-22 23 16.3/4.7-35 20
16.3/4.4-25 26 16. 3 / ' C-2: 21 16.3/4.7-36 20
16.3/4.4-26 5 16.a ;4 20 16.3/4.8-1 5

~

16.3/4.4-27 17 16.3/4.6-25 20 16.3/4.8-2 5
16.3/4.4-28 5 16.3/4.6-26 20 .6.3/4.8-3 20
16.3/4.4-29 17 16.3/4.6.26a 18 16.3/4.8-4 20
16.3/4.4-30 5 16.3/4.6-26b 18 16.3/4.8-4a 20
16.3/4.4-31 26 16.3/4.6-27 26 16.3/4.8-4b 20
16.3/4.4-32 22 16.3/4.6-28 26 16.3/4.8-5 5
16.3/4.4-33 22 16.3/4.6-29 5 16.3/4.8-6 26
16.3/4.4-34 22 16.3/4.6-30 5 16.3/4.8-7 5
16.3/4.4-35 22 16.3/4.6-31 5 16.3/4.8-8 26
16.3/4.5-1 5 16.3/4.6-32 5 16.3/4.8-9 5
16.3/4.5-2 25 16.3/4.7-1 5 16.3/4.8-10 5
16.3/4.5-3 5 16.3/4.7-2 5 16.3/4.8-11 5
16.3/4.5-4 11 16.3/4.7-3 10 16.3/4.8-12 5
16.3/4.5-5 5 16.3/4.7-4 5 16.3/4.9-1 5
16.3/4.5-6 5 16.3/4.7-5 20 16.3/4.9-2 5
16.3/4.5-7 21 16.3/4.7-6 14 16.3/4.9-3 5
16.3/4.5-8 21 16.3/4.7-7 11 16.3/4.9-4 5
16.3/4.5-9 21 16.3/4.7-8 5 16.3/4.9-5 14
16.3/4.5-10 21 16.3/4.7-9 5 16.3/4.9-6 14
16.3/4.6-1 5 16.3/4.7-10 5 16.3/4.9-7 5
16.3/4.6-2 8 16.3/4.7-11 5 16.3/4.9-8 18

LOEP-74 Revision 27,
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MIDLAND 1&2-FSAR

LIST OF EFFECTIVE PAGES (continued)
'

Latest Latest Latest
Sheet ID Rev. Sheet ID Rev. Sheet ID Rev.

16.3/4.9-9 5 16.3/A-32 5 17-i 16
16.3/4.9-10 5 16.3/A-33 5 17-ii 19
16.3/4.9-11 5 16.3/A-34 5 17-iii 18
16.3/4.9-12 5 16.3/A-35 5 17.1 Tab
16.3/4.9-13 5 16.3/A-36 5 17.1-1 16
16.3/4.9-14 21 16.3/A-37 12 17.1-2 16
16.3/4.9-15 21 16.3/A-38 12 17.1-3 16
16.3/4.9-16 21 16.3/A-39 12 17.1-4 16
16.3/4.9-17 25 16.3/A-40 12 17.1-5 16,

16.3/4.9-18 21 16.3/A-41 12 17.1-6 19
16.3/4.10-1 5 16.3/A-42 12 17.1-7 19,

16.3/4.10-2 5 16.3/A-43 12 17.1-8 27
'

. 16.3/4.10-3 5 16.5 Tab 17.1-9 19
' 16.3/4.10-4 5 16.5-1 5 17.1-10 19

16.3/4.10-5 5 16.5-2 5 17.1-11 19
App 16.3/4A Tab 16.5-3 5 17.1-12 26
16.3/A-1 5 16.5-4 5 17.1.12a 26

1 16.3/A-2 5 16.5-5 5 17.1.12b 26
16.3/A-3 5 16.5-6 5 17.1-13 19
16.3/A-4 5 16.5-7 5 17.1-14 19
16.3/A-5 5 16.5-8 5 17.1-15 19
16.3/A-6 5 16.6 Tab 17.1-16 19

O' 16.3/A-7 5 16.6-1 18 17.1-17 19
16.3/A-8 5 16.6-2 5 17.1-18 26
16.3/A-9 5 16.6-3 8 17.1-19 19
16.3/A-10 5 16.6-4 18 17.1-20 19
16.3/A-11 5 16.6-5 5 17.1-21 19
16.3/A-12 5 16.6-6 18 17.1-22 19
16.3/A-13 5 16.6-7 5 17.1-23 19
16.3/A-14 12 16.6-8 5 17.2 Tab
16.3/A-15 12 16.6-9 5 17.2-1 18
16.3/A-16 5 16.6-10 18 17.2-2 18
16.3/A-17 5 16.6-11 18 17.2-3 20
16.3/A-18 5 16.6-12 15 17.2-4 20
16.3/A-19 5 16.6-13 5 17.2-5 18
16.3/A-20 5 16.6-14 18 17.2-6 18
16.3/A-21 5 16.6-15 5 17.2-7 18
16.3/A-22 22 16 6-16 5 17.2-8 18
16.3/A-23 22 16.6-17 5
16.3/A-24 22 16.6-18 5
16.3/A-25 22 16.6-19 5
16.3/A-26 5 16.6-20 5

.16.3/A-27 5 16.6-21 20
16.3/A-28 5 16.6-22 20

j 16.3/A-29 5 1'6.6-23 20
,

16.3/A-30 5 16.7 Tab
16.3/A-31 5 Chapter 17 Tab
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MIDLAND 1&2 - FSAR

TABLE 1.1-1 PART 1 (continued)

{T PSAR Bechtel
(,,/ Fig. No. FSAR Figure Title Dwg. No.

3.6-87 Piping Drawing Area 3 Auxiliary Building M-64 Sh 1
Plan of El. 634'-6"

3.6-88 Piping Drawing Area 3 Auxiliary Building M-64 Sh 2
Plan of El. 634'-6"

3.6-89 Area 1 Auxiliary Building Plan of M-36 Sh 1
El. 645'-0"

3.6-90 Area 1 Auxiliary Building Plan of M-36 Sh 2
El. 645'-0"

3.6-91 Piping Drawing Area 3 Auxiliary Building M-65 Sh 1
Plan of El. 646'-0"

;

3.6-92 Piping Drawing Area 3 Auxiliary Building M-65 Sh 2
Plan of El. 646'-0"

3.6-93 Area 1 Auxiliary Building Plan of M-37 Sh 1
El. 659'-0" 8

3.6-94 Area 1 Auxiliary Buildfng Plan of M-37 Sh 2
El. 659'-0"7-s

3.6-95 Piping Drawing Area 3 Aux 1.iary Building M-66 Sh 1. --

Plan of El. 659'-0"

3.6-96 Piping Drawing Area 3 Auxiliary Building M-66 Sh 2
Plan of El. 659'-0"

3.6-97 Area Composite Auxiliary Building M-38 Sh 1
Plan of El. 704'-0"

3.6-98 Piping Drawing Area 3 Auxiliary Building M-67 Sh 1
Plan of El. 673 '-6"

3.6-99 Piping Drawing Area 3 Auxiliary Building M-67 Sh 2
Plan at El. 673'-6"

3.6-100 Area 3 Auxiliary Building Plan of M-68
El. 685'-0"

3.6-101 Piping Drawing Area 3 Auxiliary Building M-69
Plan of El . 704 '-0"

)
d

(sheet 19)
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MIDLAND 1&2 - FSAR

TABLE 1.1-1 PART 1 (continuedi

PSAR Bechtel
Fig. No. FSrR Figure Title Dwg. No.

3.6-102 RCS Pipe Break Related Analyses Flow Chart N/A

3.6-103 Area vs Time for Ilot Leg /Re actor N/A
Vessel Nozzle Guillotine

3.6-103A Break Opening area at liot Leg /Re ac tor N/A 27Vessel Nozzle

3.6-104 Area vs Time for Cold Leg / Reactor N/A
vessel Guillotine

15

3.6-105 RC Pump Seal Water Supply Line Isometric FSK-M-lCCB-7

3.6-106 RC Pump Seal Water Supply Line Isometric FSK-M-lCCC-9 | 21

3.6-107 RC Pump Seal Water Supply Line Isometric FSK-M-lCCC-13

3.6-108 RC Pump Seal Water Supply Line Isometric FSK-M-lCCC-14

3. 6 - 10 ') RC Pump Seal Water Supply Line Isometric FSK-M-2CCH-7
15

3.6-110 RC Pump Seal Water Supply Line Isometric FSK-M-2CCC-9

3.6-111 RC Pump Seal Water Supply Line Isometric FSK-M-2CCC-13

3.6-112 RC Pump Seal Water Supply Line Isometric FSK-M-2CCC-14

3.6-113 Pressure Transient for a 36 Inch Process N/A gg
Steam Line Break in the Tunnel

3.7-1 florizontal Design Response Spectra- N/A
Operating Basis Earthquake

3.7-2 llorizontal Design Response Spectra- N/A
Sa fe Shutdown Ea r thqua ke

3.7-3 Comparison llorizontal Time Ilistory and N/A
Design Spectrum

3.7-4 Comparison llorizontal Time Ilistory and N/A 13Design Spectrum

3.7-5 Comparison llorizontal Time Ilistory and N/A
Des ftgn Spectrum

3.7-6 Cc.nparison llorizontal Time :listory and N/A
Design Spectrum

3.7-7 Comparison llorizontal Time liistory and N/A
Design Spectrum

(sheet 20)
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MIDLAND 1&2 - FSAR

TABLE 1.1-1 PART 1 (continued)

N FSAR Bechtel
Fig. No. FSAR Figure Title Dwq. No.

4.4-6 Total Core Pressure Drop Versus Axial N/A
Length Midland Units - 2452Mwt 177
Assemblies

.

4.4-7 Hydraulic Force Versus Percent System N/A
Flow at 112% Power

13
4.4 8 Minimum DNBR Versus Time for Ramp Load N/A

Changes, Most Probable Design Conditions

4.4-9 Minimum DNBR Versus Time for Step Load N/A
Changes, Most Probable Design Conditions

4.4-10 Comparison BAW-2 Calculated to Experimental N/A
Critical Heat Fluxes

4.4-11 DNB Ratio (BAW-2) versus Population for N/A | 13
Various Confidence Levels

4.4-12 Reactor Coolant System Isometric N/A

4.4-13 Temperature Versus Power With Four Reactor N/A
Coolant Pumps Operating' O

(-) 1.4-14 Temperature Versus Power with Three Reactor N/A 13
Coolant Pumps Operating

4.4-15 Temperature versus Power with two Reactor N/A
Coolant Pumps - one in each loop

4.4-16 Partial RC Pump Operation N/A

4.4-17 Reactor Fuel Assembly Design Radial Power N/A
Distribution for 1/4 Core

4.4-18 Maximum Allowable Axial Power Distributions N/A |13
for Maximum Design Radial Local Peaking
Factor (1.78)

4.4-19 Equivalent Allouable Axial Power N/A
Distribution for a Radial Local Peaking
Factor of 1.65

4.4-20 Hot Channel Factors Versus Percent N/A
Population Protected

13
4.4-21 Transient Mass Flowrates due to Power N/A

Perturbation
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TABLE 1.1-1 PART 1 (continued)
FSAR Bechtel
Fig. No. FSAR Figure Title Dwg. No.

4.4-22 Transient Mass Flowrates due to Power N/A
Perturbation During 3 pump Operation

4.4-23 Transient Mass Flowrates due to Power N/A
Perturbation During 2 pump Operation

4.4-24 MDNBR Versus Core Power for the Maximum N/A 13
Deuign Condition, Densified Fuel

4.4-25 MDNBR Versus System Flow for Maximum Design N/A
Condition, Densified Fuel

4.4-26 MDNBR Versus Inlet Temperature for Maximum N/A
Design Condition at 112% Overpower,
Densified Fuel

5.1-1 Deleted M-401 | 24

S.1-1 Sh 1 Reactor Coolant and Pressure Control-Unit 1 M-401A
27

S.1-1 Sh 2 Reactor Coolant and Pressure Control-Unit 1 M-401B
S.1-2 Deleted M-402 24

5.1-2 Sh 1 Reactor Coolant and Pressure Control-Unit 2 M-402A
27

S.1-2 Sh 2 Reactor Coolant and Pressure Control-Unit 2 M-402B
5.1-3 Reactor Coolant System Flow Diagram at N/A

Full Power Steady State Condition

5.1-4 Reactor Coolant System Arrangement-Plan N/A

5.1-S Reactor Coolant System Arrangement - N/A
Elevation

5.2-1 This figure has been deleted.

5.2-2 This figure has been deleted. 20

S.2-3 This figure has been deleted.

5.2-4 Overpressurization Protection During N/A
Normal and Upset Conditions

gg

5.2-5 Overpressurization Protection During N/A
Emergency Conditions

O
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O FSAR Bechtel
Fig. No. FSAR Figure Title Dwg. No.

6.2-38 ECC Spillage Pump Suction Break N/A

6.2-39 ECC Spillage Pump Discharge Break N/A

1 6.2-40 Test Section and Pressure Vessel Schematic N/A
and Cross-Sectional View

i 6.2-41 Required Heating Distance for Feedwater in N/A
350 and 550F Steam

6.2-42 Steam-Water Concurrent Flow N/A [

6.2-43 Craft Noding Diagram - Loop Noding N/A

6.2-44 Craft Noding Diagram - Reactor Vessel N/A
Noding

) 6.2-45 Nodal Representation of Core Reflood Model N/A 13

6.2-46 Core Sections N/A

6.2-47 Fuel Pin Heat Transfer Model N/A

( 6.2-48 Thermal Circuit N/A

6.2-49 Steam Generator Heat Transfer Model N/A

!
'

.

4

f

; /~%
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TABLE 1.1-1 PART 1 (continued)

FSAR 3echtel
Fig. No. FSAR Figure Title Dwg. No.

6.2-50 Steam Generator Reflood Model N/A

6.2-51 Sh 1 Reactor Building Spray Unit 1 M-412A

6.2-51 Sh 2 Reactor Building Spray Unit 1 M-412B
27

6.2-52 Sh 1 Reactor Building Spray Unit 2 M-413A

6.2-52 Sh 2 Reactor Building Spray Unit 2 M-413B

6.2-53 Hanger Drawing Reactor Building H-613 Sh 1
Spray System Unit 2 13
(Reactor Building Headers Plan & Sections)

6.2-54 Modified Tagami Condensing Heat Transfer N/A
Coefficient for Minimum Containment Pressure
Analysis

6.2-55 Reactor Bldg Spray System Unit 2 N/A
Section "A" "A"

6.2-56 Reactor Bldg Spray System Unit 2 N/A 17
"A" System Spray Nozzle Coverage

|

6.2-57 Reactor Bldg Spray System Unit 2 N/A
"B" system Spray Nozzle Coverage

6.2-58 Reactor Building Units 1&2 C-495
Reactor Sump Plans and Sections

7
6.2-58A Reactor Building Units 1&2 C-496

Reactor Sump Sections and Details

6.2-59 Containment Isolation Valve Schemes N/A

6.2-60 Containment Isolation Valve Schemes N/A

6.2-61 H Concentration in Containment vs Time N/A2

with one Recombiner and two Recombiners
in Operation

136.2-62 Total Hydrogen Generation Rate vs Time N/A

6.2-63 Hydrogen Accumulation versus Time N/A

6.2-64 Hydrogen Concentration in Containment vs N/A
Time with no Removal

6.2-65 Decay Power vs Time N/A
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TABLE 1.1-1 PART 1 (continued)

['~ ' FSAR Bechtel
Fig. No. FSAR Figure Title Dwg. No.

6.2-131 Reactor Vessel Pressurg Differential N/A
Response for a 4.27 ft Cold Leg Break

6.2-132 Reactor Vessel Pressure Differential W/A
2Response for .! 4.27 ft Cold Leg Break 14

6.2-133 Reactor Vessel Pressure Differential N/A
2Response for a 4.27 ft Cold Leg Break

6.2-134 ReaJtor Vessel Pressure Differential N/A
2Response for a 4.27 ft Cold Leg Break

6.2-135 Primary Shield Plug Detail C-370
1

6.2-136 Reactor Building Spray Solution Flow Path N/A
to Containment Sump During Recirculationa 15

6.2-137 Temperature History - Containment Liner N/A
& Wall for Maximum Containment Atmospheric
Temperature

6.2-138 Illustration of Jet Area Directed into N/A
Reactor Vessel Cavity for Subcompartment 19

( Pressurization

6.3-1 Sh 1 Makeup and Purification Units 1 & 2 M-703 Sh 1
27

6.3-1 Sh 2 Makeup and Purification Units 1 & 2 M-703 Sh 2 '

6.3-2 Decay Heat Removal and Core Flooding M-710
System Units 1 & 2

6.3-3 HPI Flow vs RCS Pressure N/A

6.3-4 LPI Flow vs RCS Pressure N/A

6.3-5 HPI Pump Performance Curves N/A

6.3-6 HPI Flow Splits for HPI Lint Break Affected N/A
Train

6.4-1 Definition of Control Room Envelope M-525 Sh 3

6.4-2 Definition of Control Room Envelope M-525 Sh 4

6.4-3 Control' Room Equipment Arrangement J-725.

6.4-4 Location of Outside Air Intakes M-527 Sh 3
I

(ah
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TABLE 1.1-1 PART 1 (continued)

||FSAR Bechtel
Fig. No. FSAR Figure Title Dwg. No.

6.5-1 Hydrogen Vent Exhaust System Inside M-531 Sh 3
containment

6.5-2 Ilydrogen Vent Exhaust Piping Outside the M-527 Sh 2
Containment

6.8-1 This figure has been deleted. '

6.8-2 This figure has been deleted.

6.8-3 Reactor Building Penetration M-421 Sh 1
Pressurization Unit 1

6.8-4 Reactor Building Penetration M-421 Sh 2
Pressurization Unit 1

20
6.8-5 Reactor Building Penetration M-421 Sh 3

Pressurization Unit 1

6.3-6 Reactor Building Penetration M-422 Sh 1
Pressurization Unit 2

6.8-7 Reactor Building Penetration M-422 Sh 2
Pressurization Unit 2

6.8-8 Reactor Building Penetration M-422 Sh 3
Pressurization Unit 2

6D-1 Maximum Steam Generator Cavity Differential N/A
Pressure as a Function of Number of Nodes
for Worst Case Hot Leg Break

6D-2 17 Node Model of Steam Generator N/A 8
Compartment for Nodal Sensitivity Study

6D-3 21 Node Model of Steam Generator N/A
tompartment for Nodal Sensitivity Study

6D-4 25 Node Model of Steam Generator N/A
Compartment for Nodal Sensitivity Study

6D-5 34 Node Model of Steam Generator N/A
Compartment for Nodal Sensitivity Study

bD-6 22 Node Model of Reactor Vessel Cavity for N/A
Node Sensitivity Study 19

O
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O FSAR Bechtel
Fig. No. FSAR Figure Title Dwg. No.

8.2-2 Area Station Layout N/A | 3

8.2-3 Consumers Power Co. 138kV Transmission N/A 13System

8.2-4 Consumers Power Co and Detroit Edison Co N/A
345 Transmission System

8.2-5 Preferred Power Supply Tittabawassee N/A
Terminal

3

8.2-6 Area Transmission Plant Terminal Details N/A

8.2-7 Preferred Power Supply Plant Terminal N/A

8.2-8 Control Circuit Power Supply N/A

8.2-9 Power Supply Bus Conditions Follow- N/A
ing Sudden Loss of Tittabawassee 345kV i 16
Station and Midland Units

8.2-10 Power Supply Bus Conditions Follow- N/A
ing Sudden Loss of Ludington Pumped

( Storage Load
,

8.2-11 Predicted Unsnubbered RC Flow Coastdown N/A 16
for Selected Pump Trip

8.2-12 Generator and Power Supply Bus Conditions N/A
Following a Three Phase Bus Fault with 19
Stuck breaker

8.3-1 Plant Single Line E-1

8.3-2A Single Line Diagram 120VAC Control, E-23 | 27
Int;trument and Preferred Power System
Unit 1.and Common

8.3-2B Single Line Diagram 120VAC Control E-23
Instrument and Preferred Power System 27
Unit 1 and Common

8.3-3 Single Line Diagram 120VAC Control, E-24
Instrument and Preferred Power System 13
Unit 2 and Common

8.3-4 Sh 1 Logic Diagram _4.16 kV Bus Undervoltage J-878 Sh 1 | 27-
Relays
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TABLE 1.1-1 PART 1 (continued)

FSAR Bechtel
Fig. No. FSAR Figure Title Dwg. No.

8.3-4 Sh 2 Logic Diagram 4.16 kV Bus UndervOltage J-878 Sh 2 | 27
Relays

8.3-5 Diesel Generator Local Control Panel N/A
Alarms

3.3-6 Time-Current Characteristics Protection N/A
System and Penetration Assembly - Medium 18
Voltage Power

0.3-7 Time-Current Characteristics Protection N/A
System and Penetration Assembly - Low
Voltage Power

8.3-8 Time-Current Characteristics Protection N/A
System and Penetration Assembly - Low
Voltage Power

8.3-8A Time-Current Characteristics Protection N/A
System and Penetration Assembly - Low
Voltage Power

8.3-8B Time-Current Characteristics Protection N/A
System and Penetration Assembly - Low
Voltage Power

20

8.3-8C Time-Current Characteristics Protection N/A
System and Penetration Assembly - Low
Voltage Power

8.3-8D Time-Current Characteristics Protection N/A
System and Penetration Assembly - Low
Voltage Power

8.3-9 Time-Current Character.stics Protection N/A
System and Penetration Assembly - Low
Voltage Power

8.3-10 Time-Current Characteristics Protection N/A
System and Penetration Assembly - Low
Voltage Pcwer

8.3-11 Time-Current Characteristics Protection N/A
System and Penetration Assembly - Low
Voltage Power

8.3-12 Time-Current Characteristics Protection N/A
System and Penetration Assembly - Low
Voltage Power
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TABLE 1.1-1 PART 1 (continued)

FSAR Bechtel
(m) Fig. No. FSAR Figure Title Dwg. No.,

8.3-13 Time-Current Characteristics Protection N/A
System and Penetration Assembly - Low
Voltage Power

8.3-14 Time-Current Characteristics Protection N/A
System and Penetration Assembly - Low
Voltage Power

8.3-15 Time-Current Characteristics Protection N/A
System and Penetration Assembly - Low
Voltage Power

8.3-15A Time-Current Characteristics Protection N/A
System and Penetration Assembly - Low 20
Voltage Power

8.3-16 Time-Current Characteristics Protection N/A
System and Penetration Assembly - I.ow
Voltage Power

8.3-17 Time-Current Characteristics Protection N/A
System and Penetration Assembly - Low
Voltage Power

8.3-18 Time-Current Characteristics Protection N/A
System and Penetration Assembly - Low
Voltage Power

8.3-19 Time-Current Characteristics Protection N/A
sSystem and Penetration Assembly - Low
' Voltage Power

8.3-20 Time-Current Characteristics Protection N/A
System and Penetration Assembly - Low
Voltage Power

8.3-21 Time-Current Characteristics Protection N/A
System and Penetration Assembly - Low
Voltage Power

'

8.3-22 Time-Current Characteristics Protection N/A |System and Penetration Assembly - Low
Voltage Power

i 8.3-23 Time-Current Characteristics Protection N/A'

System and Penetration Assembly - Low
, Voltage Power
1

\
' s ,)
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TABLE 1.1-1 PART 1 (continded)
FSAR

BechtelFig. No. FSAR Figure Title Dwg. No.

8.3-24 Time-Current Characteristics Protection N/A
System and Penetration Assembly - Low
Voltage Power

8.3-25 Time-Current Characteristics Protection N/ASystem and Penetration Assembly - Low
Voltage Power

8.3-26 Time-Current Characteristics Protection N/ASystem and Penetration Assembly - Low -

Voltage Power

8.3-27 Time-Current Characteristics Protection N/A
System and Penetration Assembly - Low
Voltage Power

8.3-28 Time-Current Characteristics Protection N/ASystem and Penetration Assembly - Low
Voltage Control

8.3-29 Time-Current Characteristics Protection N/ASystem and Penetration Assembly - Low
Voltage Control

8.3-30 Time-Current Characteristics Protection N/ASystem and Penetration Assembly - Low
Voltage Control

8.3-31 Time-Current Characteristics Protection N/ASystem and Penetration Assembly - Low
Voltage Control

8.3-32 Time-Current Characteristics Protection N/ASystem and Penetration Assembly - Low y

Voltage Control

8.3-32A Time-Current Characteristics Protection N/A
System and Penetration Assembly - 13
CRD Stator

8.3-37 Typical Synchronizer Input Circuit from a N/A
Diesel Generator and its Associated Class 12
1E 4160V Bus

| 13
8.3-38 Typical Synchronizer Output Circuit for N/AClass lE Breaker Control
8.3-39 Single Line Diagram 250 and 125VDC E-21

Systems Unit 1 13

O
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TABLE 1.1-1 PART 1 (continued)

O FSAR Bechtel
Fig. No. FSAR Figure Title Dwg. No.

8.3-40 Single Line Diagram 250 and 125VDC E-22
Systems Unit 2

13
8.3-41 Typical Separation for Raceway Systems N/A

in Cable Spreading Areas

8.3-42 Typical Separation for Raceway Systems N/A
in General Plant Areas

8.3-43 Diesel Generator Local Control Panel J-877 Sh 1
Alarms

! 8.3-44 Logic Diagram Diesel Generator Breakers J-877 Sh 2

8.3-45 Logic Diagram Diesel Generator Breakers J-879 Sh 1>

8.3-46 Logic Diagram Emergency Diesel Generators J-879 Sh 2

188.3-47 Logic Diagram Emergency Diesel Generators J-879 Sh 3

8.3-48 Logic Diagram Emergency Diesel Generators J-879 Sh 4

8.3-49 Logic Diagram Emergency Diesel Generators J-879 Sh 5

8.3-50 Logic Diagram Emergency Diesel Genefators J-879 Sh 6

8.3-51 Logic Diagram Emergency Diesel Generators J-879 Sh 7

8.3-52 Logic Diagram Emergency Diesel Generators J-879 Sh 8

8.3-53 Logic Diagram Emergency Diesel Generators J-880
a

8.3-54 Single Line Diagram - Separation Group E N/A |20

9.1-1 Sh 1 Fuel Pool Cooling and Purification M-414A
27

9.1-1 Sh_2 Fuel Pool Cooling and Purification M-414B

9.1-2 New Fuel Handling Tool N/A

9.1-3 R.V. Closure Head Handling N/A |13

9.1-4 Reactor Internals (Plenum) Handling N/A

9.1-5 Fuel Handling Bridge N/A

9.1-6 Fuel Transfer System N/A
- 9.1-7 New Fuel Elevator N/A
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TABLE 1.1-1 PART 1 (continued)

FSAR Bechtel
Fig. No. FSAR Figure Title Dwg. No.

9.1-8 Rod Handling Container Assembly N/A

9.1-9 Rod Assembly Handling Tool N/A

9.1-10 Typical Double Yoke Concept Cask Lifting N/A
Rig

9.1-11 Cask Drop into Railroad Bay N/A

9.1-12 Cask Drop into Cask Washdown Area N/A

9.1-13 Cask Drop into Cask Loading Pit N/A

9.1-14 Fuel Pool Liner Plate Attachments N/A |14

9.1-15 Spent Fuel Fool Storage Racks N/A
Plan Arrangement

19
9.1-16 Spent Fuel Pool Storage Rack N/A

Assembly

9.2-1 Schematic Diagram Service Wcter System N/A

9.2-2 Sh 1 Service Water Cooling Tower and Pump M-418A
Structure Units 1 & 2

9.2-2 Sh 2 Service Water Cooling Tower and Pump M-418B
Structure Units 1 & 2

9.2-3 Sh 1 Service Water Reactor and Auxiliary M-419A
Building Units 1 & 2

9.2-3 Sh 1 Service Water Reactor and Auxiliary M-419A
Buildings Units 1 & 2

9.2-4 Sh 1 Service Water Turbine Building Unit 1 M-420 Sh 1A

9.2-4 Sh 2 Service Water Turbine Building Unit 2 M-420 Sh 1B

9.2-5 Service Water Turbine Building Units 1&2 M-420 Sh 2

9.2-6 Service Water Pump Impeller Elevation N/A

9.2-7 Sh I Component Cooling Water Unit 1 M-416 Sh 1A

9.2-7 Sh 2 Component Cooling Water Unit 1 M-417 Sh 1B
27

9.2-0 Sh 1 Component Cooling Water Unit 1 M-416 Sh 2A

9.2-8 Sh 2 Component Cooling Water Unit 1 M-416 Sh 2B
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O' FSAR Bechtel
Fig. No. FSAR Figure Title Dwg. No.

9.2-9 Sh 1 Component Cooling Water Unit 2 M-417 Sh 1A

9.2-9 Sh 2 Componente Cooling Water Unit 2 M-417 Sh 1B

9.2-10 Sh 1 Component cooling Water Unit 2 M-417 Sh 2A

279.2-10 Sh 2 Component Cooling Water Unit 2 M-417 Sh 2B

9.2-11 Sh 1 Makeup Demineralizer M-428A

9.2-ll.Sh 2 Makeup Demineralizer M-428B

9.2-11 Sh 3 Makeup Demineralizer M-428C

9.2-12 Sh 1 Domestic Water M-459 Sh 1A
|

9.2-12 Sh 2 Domestic Water M-459 Sh 1B |

6

9.2-12 Sh 3 Domestic Water M-459 Sh 2

9.2-12 Sh 4 Domestic Water M-459 Sh 3 ,

9.2-13 Analytical Model of the Emergency Cooling SK-G-177

O' Pond

9.2-14 Decay Heat (Rate and Integrated) N/A
13

9.2 .J Heat Rate versus Time for Ultimate Heat N/A
Sink Analysis

,

I
9.2-16 UHS Outlet Temperature After Accident SK-G-175 )

and Safe Shutdown

9.2-17 Pond Volume and Elevation After SK-G-176
Accident and Safe Shutdown

9.2-18 Sh 1 Plant Water Storage and Transfer M-449 Sh 1A
27

9.2-18 Sh 2 Plant Water Storage and Transfer M-449 Sh 1B

9.2-19 Plant Water Storage and Transfer M-449 Sh 2

9.2-20 Sh 1 Chilled Water Auxiliary Building M-457 Sh 1A
26

9.2-20 Sh 2 Chilled Water Auxiliary Building M-457 Sh 1B

9.2-21 Sh'l Chilled Water Turbine Building Unit 1 M-457 Sh 4A |

9.2-21 Sh 2 Chilled Water Turbine Building Unit 1 M-457 Sh 4B |

s_/ 9.2-22 Sh 1 Chilled Water Turbine Building Unit 2 M-457 Sh 5A | 26

I
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TABLE 1.1-1 PART 1 (continued)
FSAR Bechtel
Fig. No. FSAR Figure Title Dwg. No.

9.2-22 Sh 2 Chilled Water Turbine Building Unit 2 M-457 Sh 5B |27

9.2-23 Chilled Water Office and Service Building M-457 Sh 6 |12
9.2-24 Sh 1 Chilled Water Safeguard Equipment Unit 1 M-457 Sh 2A

9.2-24 Sh 2 Chilled Water Safeguard Equipment Unit 1 M-457 Sh 2B
26

9.2-25 Sh 1 Chilled Water Safeguard Equipment Unit 2 M-457 Sh 3A

9.2-25 Sh 2 chilled Water Safeguard Equipment Unit 2 M-457 Sh 3B

9.2-26 Integrated versus Time for Ultimate N/A 13Heat Sink Analysis

9.3-1 Instrument and Service Air M-448 Sh 1

9.3-2 Instrument and Service Air M-448 Sh 2

9.3-3 Reactor Plant Sample System M-406 Sh 1

9.3-4 Reactor Plant Sample System M-406 S. 2

9.3-5 Reactor Plant Sample System M-406 Sh 3

9.3-6 Reactor Plant Sample System M-406 Sh 4

9.3-7 Steam Plant Sample System - Unit 1 M-445 Sh 1

9.3-8 Steam Plant Sample System - Unit 1 M-445 Sh 2

9.3-9 Steam Plant Sample System - Unit 1 M-445 Sh 3

9.3-10 Steam Plant Sample System - Unit 1 M-445 Sh 4 34

9.3-11 Steam Plant Sample System - Unit 2 M-445 Sh 5

9.3-12 Steam Plant Sample System - Unit 2 M-445 Sh 6

9.3-13 Steam Plant Sample System - Unit 2 M-445 Sh 7

9.3-14 Steam Plant Sample System - Unit 2 M-445 Sh 8

9.3-15 Evaporator Plant Sample System M-429 Sh 1

9.3-16 Evaporator Plant Sample System M-429 Sh 2

9. 3-17 Sh 1 Evaporator Plant Sample System M-429 Sh 3 |27

O
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TABLE 1.1-1 PART i (continued)

O FSAR Bechtel
Fig. No. FSAR Figure Title Dwg. No.

9.3-17 Sh 2 Evaporator Plant Sample System M-429 Sh 4 | 27

9.3-18 Boron Recovery Unit 1 & 2 Riser Diagram M-408 Sh 5

9.3-19 Boron Recovery Unit 1 & 2 Riser Diagram M-408 Sh 6

9.3-20 Auxiliary Building DRW M-259

; 9.3-21 Auxiliary Building DRW Process Drainage M-260

9.3-22 Auxiliary Building DRW Process Drainage M-261

9.3-23 Auxiliary Building DRW Process Drainage M-262

9.3-24 Auxiliary Building DRW Process Drainage M-263

9.3-25 Auxiliary Building DRW Process Drainage M-264

9.3-26 Auxiliary Building DRW Process Drainage M-265

9.3-27 Auxiliary Building DTRW Process Drainage M-266

9.3-28 Auxiliary Building CHW Process Drainage M-267

N_) 9.3-29 Auxiliary and Turbine Building Plumbing M-268

9.3-30 Turbine Building Plumbing M-269

9.3-31 Sh 1 Makeup and Purification Unit 1 M-403 Sh 1Al ?6

9.3-31 Sh 2 Makeup and Purification Unit 1 M-403 Sh 1B

9.3-32 Sh 1 Makeup and Purification Unit 1 M-403 Sh 2A 27

9.3-32 Sh 2 Makeup and Purification Unit 1 M-403 Sh 2B

9.3-33 Sn 1 Makeup and Purification Unit 2 M-404 Sh 1A|

9.3-33 Sh 2 Makeup and rurification Unit 2 M-404 sh 1B

9.3-34 Sh 1 Makeup and Purification Unit 2 M-404 Sh 2A 27

9.3-34 Sh 2 Makeup and Purification Unit 2 M-404 Sh 2B

9.3-35 Boron Recovery Units 1 & 2 M-408 Sh 1

9.3-36 Sh 1 Boron Recovery Units 1 & 2' M-408 Sh 2Al 26

s ,)
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FSAR Bechtel
Fig. No. FSAR Figure Title Dwg. No.

9.3-36 Sh 2 Boron Recovery Units 1 & 2 M-408 Sh 2B

9.3-37 Sh 1 Boron Recovery Units 1 & 2 M-408 Sh 3A

269.3-37 Sh 2 Boron Recovery Units 1 & 2 M-408 Sh 3B

9.3-38 Sh 1 Boron Recovery Units 1 & 2 M-408 Sh 4A

9.3-38 Sh 2 Boron Recovery Units 1 & 2 M-408 Sh 4B

9.3-39 Boric Acid Evaporator M-426

9.3-40 Sh 1 Chemical Addition System M-405A 27

9.3-40 Sh 2 Chemical Addition System M-405B

9.3-41 Sh 1 Miscellaneous Gas System Hydrogen M-463 Sh 1A
Supply 26

9.3-41 Sh 2 Miscellaneous Gas System Hydrogen M-463 Sh 1B
Supply

9.3-42 Miscellaneous Gas System Nitrogen Supply M-463 Sh 3

9.3-43 Sh 1 Miscellaneous Gas System Carbon Dioxide M-463 Sh 2A
Supply

9.3-43 Sh 2 Miscellaneous Gas System Carbon Dioxide M-463 Sh 2B
Supply

9.3-44 Makeup Pump Characteristics N/A

9.3-45 Sh 1 Boron Recovery Degasifier M-469A
26

9.3-45 Sh 2 Boron Recovery Degasifier M-469B

9.4-1 HVAC Control Room, Battery Room, M-465 Sh 1
Switchgear and Cable Spreading Room

13

9.4-2 HVAC Control Room, Battery Room, and M-465 Sh 2
Switchgear Cable Spreading Room

9.4-3 HVAC Auxiliary Building Units 1 & 2 M-454 Sh 1

9.4-4 HVAC Auxiliary Building Units 1 & 2 M-454 Sh 2

9.4-5 HVAC Auxiliary Building Units 1 & 2 M-454 Sh 3

O
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FSAR Bechtel*

'N Fig. No. FSAR Figure Title Dwg. No.
,

9.4-6 HVAC Auxiliary Building Units 1 & 2 M-454 Sh 4

9.4-7 HVAC Auxiliary Building Units 1 & 2 M-454 Sh 5

9.4-8 HVAC Turbine Building Unit 1 M-455 Sh 1

9.4-9 HVAC Turbine Building Unit 2 M-455 Sh 2

9.4-10 HVAC Reactor Building Unit 1 M-453

9.4-10A HVAC Reactor Building Unit 2 M-462 12'

9.4-11 HVAC Diesel Generator Building and Service M-468 Sh 1
Water Pump Structure

9.4-12 HVAC Access Control and Computer Area M-466
,

9.4-13 Sh 1 Plant Heating Turbine Building M-456 Sh 1A

9.4-13 Sh 2 Plant Heating Turbine Building M-456 Sh 1B 2

9.4-13 Sh 3 Plant Heating Turbine Building M-456 Sh IC

(/) 9.4-14 Sh 1 Plant Heating Auxiliary and Reactor M-456 Sh 2A
Buildings'-

26
9.4-14 Sh 2 Plant Heating Auxiliary and Reactor M-456 Sh 2B

Buildings

9.4-15 Sh 1 Plant Heating Office and Service Building M-456 Sh 3A
2

9.4-15 Sh 2 Plant Heating Office and Service Building M-456 Sh 3B

9.4-16 Plant Heating Miscellaneous Structures M-456 Sh 4 | 24

9.4-17 HVAC Office and Service Buildings M-467 Sh 1

9.4-18 Sh 1 HVAC Office'and Service Buildings M-467 Sh 2

9.4-18 Sh 2 HVAC Office and Service Buildin93 M-467 Sh 3
1

279.4-19 Sh 1 Miscellaneous Building HVAC System (Evap- M-468 Sh 3A
orator and Auxiliary Boiler Building)

,

1

9.4-19 Sh 2 Miscellaneous Building HVAC System (Evap- M-468 Sh 3B
orator and Auxiliary Eoiler Building)

| 9.4-20 Miscellaneous Structures HVAC M-468 Sh 2

O
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TABLE 1.1-1 PART 1 (continued)
FSAR Bechtel
Fig. No. FSAR Figure Title Dwg. No.

9.4-21 Miscellaneous Structure HVAC (Guard House) M-468 Sh 4 | 15

9.4-22 Miscellaneous Structures HVAC M-468 Sh 5 | 16

9.5-1 Single Line Diagram Public Address System E-554 Sh 1

9.5-2 Single Line Diagram Public Address System E-554 Sh 2

9.5-3 Single Line Diagram Public Telephone System E-555
9.5-4 Single Line Diagram Intercommunication and E-556 Sh 1

Sound Powered Telephone System

9.5-5 Single Line Diagram Intercommunication and E-556 Sh 2
Sound Powered Telephone System

9.5-6 Deleted

9.5-7 Deleted

9.5-8 Deleted '

9.5-9 Deleted

9.5-10 Deleted

9.5-11 Deleted

9.5-12 Deleted

9.5-13 Deleted
25

9.5-14 Deleted
.

9.5-15 Deleted

9.5-16 Deleted

9.5-17 Deleted

9.5-18 Deleted

9.5-19 Deleted

9.5-20 Deleted

9.5-21 Deleted

O
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TABLE 1.1-1 PART 1 (continued)

FSAR Bechtel(q/ Fig. No. -FSAR Figure Title Dwg. No.'

9.5-22 Deleted
25

9.5-23 Deleted
.

9.5-24 Sh 1 Single Line Diagram Lighting Distribution E-551 Sh 1
27

9.5-24 Sh 2 Single Line Diagram-Lighting Distribution E-551 Sh 2

9.5-25 Sh 1 Emergency Diesel Generator Fuel Oil M-452A
Storage and Transfer System Units 1 & 2

9.5-25 sh 2 Emergency Diesel Generator Fuel Oil M-452B
Storage and Transfer System Units 1 & 2 .

9.5-26 Emergency Diesel Generator Cooling Water N/A
System

9.5-27 Emergency Diesel Generator Starting System N/A

9.5-28 Emergency Diesel Generator Lubrication N/A
System

9.5-29 Sh 1 Chemical and Oily Waste System M-470 Sh 2A

9.5-29 Sh 2 Chemical and Oily Waste System M-470 Sh 2B
26

9.5-30 Sh 1 Chemical and Oily Waste System M-470 Sh 1A

9.5-30 Sh 2 Chemical and Oily Waste System M-470 Sh 1B

9.5-31 Emergency Diesel Engine Fuel Oil Piping N/A 13Schematic

's.5-32 Emergency Diesel Fuel Oil Piping from N/A 3 .;
Storage Tanks to and from Day Tanks

9.5-33 Single Line Diagram Evacuation System E-557 Sh 1
25

9.5-34 Single Line Diagram Evacuation System E-557 Sh 2

9A-1 Fire Protection - Circulating Water A-114
Intake Structure and Chlorination Building
Floor Plans at El 600'-0" and 634'-8" 24

9A-2 Fire Protection - Service Water Pump A-115
Structure Plans and Section
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TABLE 1.1-1 PART 1 (continued)

FSAR Bechtel
Fig. No. FSAR Figure Title Dwg. No.

9A-3 Fire Protection - Diesel Generator Building A-ll8
Plan and Sections

9A-4 Fire Protection - Reactor and Auxiliary A-120
Buildings Plan at El 568'-0"

9A-5 Fire Protection - Reactor and Auxiliary A-121
Building Plan at El 584'-0"

9A-6 Fire Protection - Reactor and Auxiliary A-122
Buildings Plan at El 599'-0"

9A-7 Fire Protection - Reactor and Auxiliary A-123
Buildings Plan at El 614'-0"

9A-8 Fire Protection - Reactor and Auxiliary A-124
Buildings Plan at El 614'-0"

9A-9 Fire Protection - Reactor and Auxiliary A-125
Buildings Plan at El 646'-0"

9A-10 Fire Protection - neactor and Auxiliary A-126
Buildings Plan at El 654'-0" |

9A-ll Fire Protection - Reactor and Auxiliary A-127
Buildings Plan at El 673'-6" and
685'-0"

9A-12 Fire Protection - Auxiliary Building Solid A-128 Sh 1
Radwaste and Railroad Bay

9A-13 Fire Protection - Equipment Location - A-128 Sh 2
Solid Radwaste Building

!5
9A-14 Fire Protection - Auxiliary Building A-129

Section A-A

9A-15 Fire Protection - Auxiliary Building A-130
,

Section E-E
1

9A-16 Fire Protection - Auxiliary Building A-131
Section F-F

! 9A-17 Fiie Protection - turbine Building Unit 1 A-132
Plan at El 614'-0"

9A-18 Fire Protection - Turbine Building Unit 1 A-133
Plan at El 634'-6"

O
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TABLE 1.1-1 PART 1 (continued)

(~s FSAR Bechtel( ,) Fig. No. HFSAR Figure Title Dwg. No.

9A-19 Fire Protection - Turbine Building Unit 1 A-?14
Plan at El 659'-0" and 695'-0 5/16"

9A-20 Fire Protection - Turbine Building Unit 2 A-135
Plan at El 614'-0"

9A-21 Fire Protection - Turbine Building Unit 2 A-136
Plan at El 634'-6"

9A-22 Fire Protection - Turbine Building Unit 2 A-137
Plan at El 659'-0" and 695'-0 5/16"

9A-23 Fire Protection - Turbine Building Unit 2 A-138
Sections 24

2 9A-24 Fire Protection - Miscellaneous Plans A-141
and Details

9A-25 Fire Protection - Evaporator Building A-142
Floor Plan at El 634'-6" and 645'-6"

9A-26 Fire Protection - Evaporator Building A-143
Floor Plan at El 653'-6" and 661'-0"

9A-27 Fire Protection - Evaporator Building A-144
Miscellaneous Floor Plans and Section E-E

9A-28 Fire Protection - Evaporator Building A-145
Sections

5A-29 Yardwork - Plant Area - Fire Protection C-43
System

9A-30 Sh 1 Piping and Instrument Diagram - Fire M-458 Sh 1A
Protection

9A-30 Sh 2 Piping and Instrument Diagram - Fire M-458 Sh 1B
Protection

'

27

9A-30 Sh 3 Piping and Instrument Diagram - Fire M-458 Sh 1C
Protection

9A-30 Sh 4 Piping and Instrument Diagram - Fire M-458 Sh 2
Protection

10.1-1 Unit 1 Process Flow Diagram - Steam and N/A
Power Conversion System

|
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TABLE 1.1-1 PART 1 (continued)

FSAR Bechtel
Fig. No. FSAR Figure Title Dwg. No.

10.1-2 Unit 2 Process Flow Diagram - Steam and N/A
Power Conversion System

10.1-3 Unit 1 MGL Heat Balances N/A

10.1-4 Unit 2 MGL Heat Balances N/A

10.1-5 Unit 1 VWO Heat Balances N/A

10.1-6 Unit 2 VWO Heat Balances N/A

10.2-1 Sh 1 Turbine Extraction, Heater Vents and Drains M-436 Sh 1A
Unit 1

10.2-1 Sh 2 Turbine Extraction, Heater Vents and Drains M-436 Sh 1B
Unit 1

10.2-2 Sh 1 Turbine Extraction, Heater Vents and Drains M-436 Sh 2A
Unit 1

10.2-2 Sh 2 Turbine Extraction, Heater Vents and Drains M-436 Sh 2B
Unit 1 26

10.2-3 Sh 1 Turbine Extraction, Heater Vents and Drains M-437 Sh 1A
Unit 2

10.2-3 Sh 2 Turbine Extraction, Heater Vents and Drains M-437 Sh 1B
Unit 2

10.2-4 Sh 1 Turbine Extraction, Heater Vents and Drains M-437 Sh 2A
Unit 2

10.2-4 Sh 2 Turbine Extraction, Heater Vents and Drains M-437 Sh 2B
Unit 2

10.2-5 EHC Mark II Turbine Overspeed Protection N/A
System

10.3-1 Sh 1 Main Steam & Turbine Steam System - Unit 1 M-431, Sh 1A

10.3-1 Sh 2 Main Steam & Turbine Steam System - Unit 1 M-431 Sh 1B

10.3-2 sh 1 Main Steam & Turbine Steam - Unit 1 M-431 Sh 2A

10.3-2 Sh 2 Main Steam & Turbine Steam - Unit 1 M-431 Sh 2B

10.3-3 Main Steam Supply System - Unit 2 M-432 Sh 1 | 25

O
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TABLE 1.1-1 PART 1 (continued)

O FSARl

i Bechtel' (_ ,/ Fig. No. FSAR Figure Title Dwq. No.

10.3-4 Main Steam & Turbine Steam - Unit 2 M-432 Sh 2

10.3-5 Main Steam Line Isolation Valves - N/A iActuator - Hydraulic Circuit

10.3-6 Main Steam Line Isolation Valves - N/A iLogic Diagram

10.4-1 Sh 1 Auxiliary Steam System - Unit 1 M-433A

10.4-1 sh 2 Auxiliary Steam System - Unit 1 M-433B
26

.

10.4-2 Sh 1 Auxiliary Steam System - Unit 2 M-434A

10.4-2 Sh 2 Auxiliary Steam System - Unit 2 M-434B

10.4-3 Sh 1 Circulating Water - Units 1 & 2 M-446A
,g,

10.4-3 Sh 2 Circulating Water - Units 1 & 2 M-446B

10.4-4 Sh 1 Condensate Demineralizer System - Unit 1 M-440A

10.4-4 Sh 2 Condensate Demineralizer System - Unit 1 M-440B
Os

s
s

10.4-5 Sh 1 Condensate Demineralizer Regeneration - M-441A
Unit 1

10.4-5 Sh 2 Condensate Demineralizer Regeneration - M-441B
Unit 1

10.4-6 Sh 1 Condensate Demineralizer System - Unit 2 M-442A

10.4-6 Sh 2 Condensate Demineralizer System - Unit 2 M-442B 26

10.4-7 sh 1 Condensate Demineralizer Regeneration - M-443A
Unit 2

10.4-7 Sh 2 Condensate Demineralizer Regeneration - M-443B
Unit 2

10.4-8 Sh 1 Condensate and Feedwater System - Unit 1 M-438 Sh 1A
10.4-8 Sh 2 Condensate and Feedwater System - Unit 1 M-438 Sh 1B
10.4-9 Sh 1 Condensate and Feedwater System - Unit 1 M-438 Sh 2A
10.4-9 Sh 2 Condensate and Feedwater System - Unit 1 M-438 Sh 2B
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TABLE 1.1-1 PART 1 (continued)

FSAR Bechtel
Fig. No. FSAR Figure Title Dwg. No.

|

10.4-10 Sh 1 Condensate and Feedwater System - Unit 1 M-438 Sh 3A

10.4-10 Sh 2 Condensate and Feedwater System - Unit 1 M-438 Sh 3B

10.4-10 Sh 3 Condensate and Feedwater System - Unit 1 M-438 Sh 4

10.4-11 Sh 1 Condensate and Feedwater System - Unit 2 M-439 Sh 1A

10.4-11 Sh 2 Condensate and Feedwater System - Unit 2 M-439 Sh IB 26

10.4-12 Sh 1 Condensate and Feedwater System - Unit 2 M-439 Sh 2A

10.4-12 Sh 2 Condensate and Feedwater System - Unit 2 M-439 Sh 2B

10.4-13 sh 1 Condensate and Feedwater System - Unit 2 M-439 Sh 3A

10.4-13 Sh 2 Condensate and Feedwater System - Unit 2 M-439 Sh 3B

10.4-13 Sh 3 Condensate and Feedwater System - Unit 2 M-439 Sh 4

10.4-14 Sh 1 Process Steam Evaporator System M-461 Sh 1A

10.4-14 Sh 2 Process Steam Evaporator System M-462 Sh 1B |,7j

10.4-15 Sh 1 Process Steam Evaporator System M-461 Sh 2A

10.4-15 Sh 2 Process Steam Evaporator System M-461 Sh 2B

10.4-16 Process Steam Evaporator System M-461 Sh 3

10.4-17 Process Steam Evaporator System M-461 Sh 4

10.4-18 Process Steam Evaporator System M-461 Sh 5

10.4-19 Process Steam Evaporator System M-461 Sh 6 | 14

10.4-19 sh 1 Process Steam Evaporator System M-461 Sh 7

10.4-19 Ch 2 Process Steam Evaporator System M-461 Sh 8

10.4-20 Process Steam, Supply and Return System M-460 Sh 1

10.4-21 Sh 1 Process Steam, Supply and Return System M-460 Sh 2A

10.4-21 Sh 2 Process Steam, Supply and Return System M-460 Sh 2B 26

10.4-22 Sh 1 Process Steam, Supply and Return System M-400 Sh 3A

O
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TABLE 1.1-1 PART 1 (continued)

FSAR Bechtel
(_, Fig. No. FSAR Figure Title Dwg. No.

10.4-22 Sh 2 Process Steam, Supply and Return System M-460 Sh 3B
26

10.4-22A Process Steam, Supply and Return System M-460 Sh 4

10.4-23 Process Steam Heat Balance N/A

10.4-24 Cooling Pond Blowdown and Makeup System M-464

10.4-25 Sh 1 Feedwater Chemical Addition System M-444A

10.4-25 Sh 2 Feedwater Chemical Addition System M-444B 77

10.4-26 Sh 1 Auxiliary Steam Boiler System M-430 Sh 1A

10.4-26 Sh 2 Auxiliary Steam Boiler System M-430 Sh 1B

10.4-27 Auxiliary Steam Boiler System M-430 Sh 2

10.4-28 Sh 1 Auxiliary Steam Boiler System M-430 Sh 3A

10.4-28 Sh 2 Auxiliary Steam Boiler System M-430 Sh 3B

11.2-1 Sh 1 Liquid Waste Units 1 & 2 M-407 Sh 1A

11.2-1 Sh 2 Liquid Waste Units 1 & 2 M-407 Sh 1B 26

11.2-2 Sh 1 Liquid Waste Units 1 & 2 M-407 Sh 2A

11.2-2 Sh 2 Liquid Waste Units 1 & 2 M-407 sh 2B

11.2-3 Sh 1 Liquid Waste Units 1 & 2 M-407 Sh 3A

11.2-3 Sh 2 Liquid Waste Units 1 & 2 M-407 Sh 3B
|

11.2-4 Liquid Waste Evaporator M-427 |a

i

11.2-5 Boron Recovery System Block Diagram N/A4

11.2-6 Liquid Waste System Block Diagram N/A

11.3-1 Potential Sources of Gaseous Releases N/A

11.3-2 Sh 1 Radwaste Gas - Unit 1 & 2 M-409A

2611.3-2 Sh 2 Radwaste Gas - Unit 1 & 2 M-409B

11.3-3 Radwaste Gas System - Unit 1 & 2 M-709
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TABLE 1.1-1 PART 2 (continued)

r'N Bechtel FSAR
( ,) Dwg. No. FSAR Figure Title Fig. No.

C-654 Reactor Building Unit 2 - Steel Framing 3.8-45A 12
Plara at El. 685'-0"

C-663 Missile Shield 3.8-47
l3

C-666 Refueling Canal & Liner Plat Plan and 3.8-43
Sections i 9

C-676 Reactor Coolant System Pipe Restraints 3.8-34

C-830 Auxiliary Building Tornado Missile 3.5-6
Protection Plan Near Roof yg

C-831 Auxiliary Building Tornado Missile 3.5-7
Protection - Typical Section

~

C-836 Linear Component Support Attachments 3.8-64
(Sheet 1)

21
C-836 Linear Component Support Attachments 3.8-65

(Sheet 2)

C-997 Benchmark Locations for Subsidence 2.5-88

}
Monitoring Program

C70-94 Linear Component Support Attachments 3.8-64 15
(Sheet 1)

C70-261 Linear Component Support Attachments 3.8-64
(Sheet 1)

E-1 Plant Single Line 8.3-1

E-21 Single Line Diagram 250 and 125VDC 8.3-39 3Systems Unit 1

E-22 Single Line Diagram 250 and 125VDC 8.3-40 y3
Systems Unit 2

E-23 Sh 1 Single Line Diagram 120VAC Control, 8.3-2 Sh 1
Instrument and Preferred Power System
Unit 1 and Common

27
E-23 Sh 2 Single Line Diagram 120VAC Control, 8.3-2 Sh 2

Instrument and Preferred Power System
Unit 1 and Common

.

\>'
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TABLE 1.1-1 PART 2 (continued)

Bechtel FSAR
Dwg. No. FSAR Figure Title Fig. No.

E-24 sh 1 Single Line Diagram 120VAC Control, 8.3-3
Instrument and Preferred Power System 13
Unit 2 and Common

E-551 Sh 1 Single Line Diagram Lighting Distribution 9.5-24 Sh 1 | 19

O

'

O
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TABLE 1.1-1 PART 2 (continued)

Bechtel FSAR
.

.

Dwg. No. FSAR Figure Title Fio. No.

i
j E-551 Sh 2 Single Line Diagram-Lighting Distribution 9.5-24 Sh 2 | 27
!

| E-554 Sh 1 Single Line Diagram Public Address System 9.5-1
.

'

E-554 Sh 2 Single Line Diagram Public Address System 9.5-2

E-555 Single Line Diagram Public Telephone System 9.5-3

E-556 Sh 1 Single Line Diagram Intercommunication and 9.5-4
, Sound Powered Telephone System
i
j E-556 Sh 2 Single Lire Diagram Intercommunication and 9.5-5

Sound Powered Telephone System

i

25'

|

i

4

!

!

1

4

.

d

4

4

O;
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TABLE 1.1-1 PART 2 (continued)

Bechtel FSAR
Dwg. No. FSAR Figure Title Fig. No.

.

| 25
FSK-M-1CCB9 RC Pump Seal Water Supply Line Isometric 3.6-105 | 21

FSK-M-1CCC9 RC Pump Seal Water Supply Line Isometric 3.6-106

FSK-M-lCCCl3 RC Pump Seal Water Supply Line Isometric 3.6-107

FSK-M-1CCC14 RC Pump Seal Water Supply Line. Isometric 3.6-108 15

FSK-M-2CCB7 RC Pump Seal Water Supply Line Isometric 3.6-109

FSK-M-2CCC9 RC Pump Seal Water Supply Line Isometric 3.6-110

FSK-M-2CCC13 RC Pump Seal Water Supply Line Isometric 3.6-111

FSK-M-2CCC14 RC Pump Seal Water Supply Line Isometric 3.6-112
117

H-613 Sh 1 Hanger Drawing, Reactor Building Spray 6.2-53
System Unit 2

117
J-001 Sh 1 Logic Diagram Legend and Notes 1.1-4

J-001 Sh 2 Logic Diagram Legend and Notes 1.1-5

J-001 Sh 3 Logic Diagram Legend and Notes 1.1-6

J-001 sh 4 Logic Diagram Legend and Notes 1.1-7

J-299 Sh 1 Engineered Safety Features Actuation 7.3-2
System - RBIS-II, RBSAS, RBCAS, and RBIS-I

J-299 Sh 2 Engineered Safety Features Actuation 7.3-3
System - MSLIS

J-299 Sh 3 Engineered Safety Features Actuation 7.3-4
System - AFWAS, RAS, Loss of R.C. Pump |13

J-299 Sh 4 Engineered Safety Features Actuation 7.3-5
System - CRIS

J-299 Sh 5 Engineered Safety Features Actuation 7.3-6
System - D.G. Start, LOP /ECCAS Seq. |13

J-299 Sh 6 Engineered Safety Features Actuation 7.3-7
System - F.P.V.A.S. [13

J-299 Sh 8 Engineered Safety Features Actuation 7.3-8
System - ECCAS, Sig Cond Cabinets

O
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TABLE 1.1-1 PART 2 (continued)

Bechtel FSARO Dwg. No. FSAR Figure Title Fig. No.:

J-299 Sh 9 Engineered Safety Features Actuation 7.3-9 ! 18
System - Reverse Feedwater From Steam

15Generators'A & B

J-590 Process Steam Transfer System - Mode 1 7.7-8*

J-591 Process Steam Transfer System - Mode 2 7.7-9

J-592 Process Steam Transfer System - Mode 3 7.7-10
3

J-593 Process Steam Transfer System - Mode 4 7.7-11

J-725 Control Room Equipment Arrangement 6.4-3

J-877 Sh 1 Diesel Generator Local Control Panel 8.3-43 18
Alarms

J-877 Sh 2 Logic Diagram Diesel Generator Breakers 8.3-44 | 19

J-878 Sh 1 Logic Diagram 4.16kV Bus Undervoltage 8.3-4 Sh 1
Relays

J-878 Sh 2 Logic Diagram 4.16kV Bus Undervoltage 8.3-4 Sh 2
[~' RelaysV)

J-879 Sh 1 Logic Diagram Diesel Generator Breakers 8.3-45

J-879 Sh 2 Logic Diagram Emergency Diesel Generators 8.3-46

J-879 Sh 3 Logic Diagram Emergency Diesel Generators 8.3-47

J-879 Sh 4 Logic Diagram Emergency Diesel Generators 8.3-48 18

J-879 Sh 5 Logic Diagram Emergency Diesel Generators 8.3-49

J-879 Sh 6 Logic Diagram Emergency Diesel Generators 8.3-50

J-879 Sh 7 Logic Diagram Emergency Diesel Generators 8.3-51

J-879 Sh 8 Logic Diagram Emergency Diesel Generators 8.3-52

J-880 Logic Diagram Emergency Diesel Generators 8.3-53
L

M-1 Equipment Location - Reactor & Auxiliary 1.2-2
Bldgs Plan at El. 568'-0" 15

L

,
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TABLE 1.1-1 PART 2 (continued)

Bechtel FSAR
Dwg. No. FSAR Figure Title Fig. No.

'M-2 Equipment Location - Reactor & Auxiliary 1.2-3
Bldgs Plan at El. 584'-0"

M-3 Equipment Location - Reactor & Auxiliary 1.2-4
Bldgs Plan at El. 599'-0"

M-4 Equipment Location - Reactor & Auxiliary 1.2-5
Bldgs Plan at El. 614'-0"

15
M-5 Equipment Location - Reactor & Auxiliary 1.2-6

Bldgs Plan at El. 634'-6"

M-6 Equipment Location - Reactor'& Auxiliary 1.2-7
Bldgs Plan at El. 645'-0"

M-7 Sh 1 Equipment Location - Reactor & Auxiliary 1.2-8
Bldgs Plan at El. 659'-0"

M-7 Sh 2 Equipment Location - Reactor & Auxiliary 1.2-9
Bldgs Plan at El. 674'-0" and 685'-0"

M-8 Equipment Location - Auxiliary Building 1.2-10
Section A-A

M-9 Equipment Location - Reactor and Auxiliary 1.2-11
Bldgs - Section B-B

M-10 Equipment Location - Reactor Building 1.2-12
Section C-C and D-D

M-ll Sh 1 Equipment Location - Auxiliary Building 1.2-13
Section E-E

M-11 Sh 2 Equipment Location - Auxiliary Building 1.2-14
Section F-F

M-12 Sh 1 Equipment Eocation - Auxiliary Building 1.2-15
Solid Radwaste and Railroad Bay 13
Equipment Location - Auxiliary Building, 11.4-4
Solid Radwaste and Railroad Bay

M-12 Sh 2 Equipment Location - Solid Radwaste 1.2-16
Building
Equipment Location - Solid Radwaste Bldg 11.4-5

M-14 Equipment Location - Turbine Bldg - 1.2-17 15
Unit 1 Plan at El. 614'-0"

O
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TABLE 1.1-1 PART 2 (continued)

Bechtel FSARO Dwg. No. FSAR Figure Title Fig. No.

M-268 Auxiliary and Turbine Building Plumbing 9.3-29

M-269 Turbine Building Plumbing 9.3-30

M-400 Sh 1 Piping and Instrumentation Diagram Legend 1.1-1

M-400 Sh 2 Piping and Instrumentation Diagram Legend 1.1-2
|

M-400 Sh 3 Piping and Instrumentation Diagram Legend 1.1-3

M-401 Deleted 5.1-1

M-401A Reactor Coolant and Pressure Control-Unit 1 5.1-1 Sh 1
27

M-401B Reactor Coolant and Pressure Control-Unit 1 5.1-1 Sh 2
M-402 Deleted 5.1-2 | 24

M-402A Reactor Coolant and Pressure Control-Unit 2 5.1-2 Sh 1
27

M-402B Reactor Coolant and Pressure Control-Unit 2 5.1-2 Sh 2
M-403 Sh 1A Makeup and Purification Unit 1 9.3-31 Sh 1 | 26 1

/''N)(y M-403 Sh IB Makeup and Purification Unit 1 9.3-31 Sh 2 1.~
J

27 1

M-403 Sh 2A Makeup and Purification Unit 1 9.3-32 Sh 1

M-403 Sh 2B Makeup and Purification Unit 1 9.3-32 Sh 2

M-404 Sh 1A Makeup and Purification Unit 2 9.3-33 Sh 1 | 26

M-404 sh 1B Makeup and Purification Unit 2 9.3-33 Sh 2

M-404 Sh 2A Makeup and Purification Unit 2 9.3-34 Sh 1

27M-404 Sh 2B Makeup and Purification Unit 2 9.3-34 Sh 2 |
|

M-405A Chemical Addition System 9.3-40 Sh 1 |
|

M-405B Chemical addition System 9.3-40 Sh 2

M-406 Sh 1 Reactor Plant Sample System 9.3-3

M-406 Sh 2 Reactor Plant Sample System 9.3-4

M-406 Sh 3 Reactor Plant Sample System 9.3-5

O
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TABLE 1.1-1 PART 2 (continued)

Bechtel FSAR
Dwg. No. FSAR Figure Title Fig. No.

M-406 Sh 4 Reactor Plant Sample System 9.3-6

M-407 Sh 1A Liquid Waste Units 1 & 2 11.2-1 Sh 1

M-407 Sh 1B Liquid Waste Units 1 & 2 11.2-1 Sh 2

M-407 Sh 2A Liquid Waste Units 1 & 2 11.2-2 Sh 1
26

M-407 Sh 2B Liquid Waste Units 1 & 2 11.2-2 Sh 2

M-407 sh 3A Liquid Waste Units 1 & 2 11.2-3 Sh 1

M-407 Sh 3B Liquid Waste Units 1 & 2 11.2-3 Sh 2

M-407 Sh 4 Liquid Waste Units 1 & 2 11.2-3A

M-408 Sh 1 Boron Recovery Units 1 & 2 9.3-35

M-408 Sh 2A Boron Recovery Units 1 & 2 9.3-36 Sh 1

M-408 Sh 2B Boron Recovery Units 1 & 2 9.3-36 Sh 2

M-408 Sh 3A Boron Recovery Units 1 & 2 9.3-37 Sh 1
h26

M-408 Sh 3B Boron Recovery Units 1 & 2 9.3-37 Sh 2

M-408 Sh 4A Boron Recovery Units 1 & 2 9.3-38 Sh 1

M-408 Sh 4B Boron Recovery Units 1 & 2 9.3-38 Sh 2

M-408 Sh 5 Boron Recovery Unit 1 & 2 Riser Diagram 9.3-18

M-408 Sh 6 Boron Recovery Unit 1 & 2 Riser Diagram 9.3-19

M-409A Radwaste Gas - Unit 1 & 2 11.3-2 Sh 1
26

M-409B Radwaste Gas - Unit 1 & 2 11.3-2 Sh 2

M-410 Decay Heat Removal and Core Flooding-Unit 1 5.4-10
18

M-411 Decay Heat Removal and Core Flooding-Unit 2 5.4-11

M-412A Reactor Building Spray Unit 1 6.2-51 Sh 1

27M-412B Reactor Building Spray Unit 1 6.2-51 Sh 2

M-413A Reactor Building Spray Unit 2 6.2-52 Sh 1

O
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TABLE 1.1-1 PART 2 (continued)

O Dwg.
Bechtel FSAR

No. FSAR Figure Title Fig. No.

M-413B Reactor Building Spray Unit 2 6.2-52 sh 2

M-414A Fuel Pool Cooling and Purification 9.1-1 Sh 1

M-414B Fuel Pool Cooling and Purification 9.1-1 Sh 2

M-416 Sh lA Component Cooling Water Unit 1 9.2-7 Sh 1

M-416 Sh 1B Component Cooling' Water Unit 1 9.2-7 Sh 2

M-416 sh 2A Component Cooling Water Unit 1 9.2-8 Sh 1
!

M-416 Sh 2B Component Cooling Water Unit 1 9.2-8 Sh 2

M-417 Sh 1A Component Cooling Water Unit 2 9.2-9 Sh 1

M-417 Sh 1B Component Cooling Water Unit 2 9.2-9 Sh 2 27

M-417 Sh 2A Component Cooling Water Unit 2 9.2-10 Sh 1

M-417 Sh 2B Component Cooling Water Unit 2 -9.2-10 Sh 2

M-418A Service Water Cooling Tower and Pump 9.2-2 Sh 1

O Structure Units 1 & 2

M-418B Service Water Cooling Tower and Pump 9.2-2 Sh 2
Structure Units 1 & 2

M-419A Service Water Reactor and Auxiliary 9.2-3 Sh 1
Building Units 1 & 2

M-419B Service Water Reactor and Auxiliary 9.2-3 Sh 2
Buildings Units 1 & 2

M-420 Sh 1A Service Water Turbine Building Unit 1 9.2-4 Sh 1 I

M-420 Sh 1B Service Water Turbine Building Unit 2 9.2-4 Sh 2
i

M-420 Sh 2 Service Water Turbine Building Units 1 & 2 9.2-5 | 12

M-421 Sh 1 Reactor Building Penetration 6.8-3
Pressurization Unit 1

M-421 Sh 2 Reactor Building Penetration 6.8-4 20
Pressurization Unit 1.

M-421 Sh 3 Reactor Building Penetration 6.8-5
|

Pressurization Unit 1 '

O
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TABLE 1.1-1 PART 2 (continued)

Bechtel FSAR
Dwg. No. FSAR Figure Title Fig. No.

| 20M-422 Sh 1 Reactor Building Penetration 6.8-6
Pressurization Unit 2

M-422 Sh 2 Reactor Building Penetration 6.8-7 | 24
Pressurization Unit 2

M-422 Sh 3 Reactor Building Penetration 6.8-8
Pressurization Unit 2

M-423 CCW and CRDM Interface - Unit 1 3.9-4 | 13

M-425 Sh 1 Solid Waste 11.4-1

M-425 Sh 2 Solid Waste System 11.4-2 Sh 1

M-425 Sh 3 Solid Waste System 11.4-2 Sh 2
26

M-425 Sh 4 Solid Waste System 11.4-2 Sh 3

M-425 Sh 5 Solid Waste System 11.4-2 Sh 4

M-426 Boric Acid Evaporator 9.3-39

M-427 Liquid Waste Evaporator 11.2-4

M-428A Makeup Demineralizer 9.2-11 Sh 1

27M-428B Makeup Demineralizer 9.2-11 Sh 2

M-428C Makeup Demineralizer 9.2-11 Sh 3

M-429 Sh 1 Evaporator Plant Sample System 9.3-15

M-429 Sh 2 Evaporator Plant Sample System 9.3-16

M-429 Sh 3 Evaporator Plant Sample System 9.3-17 Sh 1

M-429 Sh 4 Evaporator Plant Sample System 9.3-17 Sh 2
27

M-430 Sh 1A Auxiliary Steam Boiler System 10.4-26 Sh 1

M-430 Sh 1B Auxiliary Steam Boiler System 10.4-26 Sh 2

M-430 Sh 2 Auxiliary Steam Boiler System 10.4-27

M-430 Sh 3A Auxiliary Steam Boiler System 10.4-28 Sh 1
26

M-430 Sh 3B Auxiliary Steam Boiler System 10.4-28 Sh 2

O
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TABLE 1.1-1 PART 2 (continued)

Bechtel FSAR
("%)(, Dwg. No. FSAR Figure Title Fig. No.

M-431 Sh 1A Main Steam & Turbine Steam 10.3-1 Sh 1
Supply System - Unit 1

M-431 Sa 1B Main Steam & Turbine Steam 10.3-1 Sh 2
26Supply System - Unit 1

M-431 Sh 2A Main Steam & Turbine Steam - Unit 1 10.3-2 Sh 1

M-431 Sh 2B Main Steam & Turbine Steam - Unit 1 10.3-2 Sh 2

M-432 Sh 1 Main Steam Supply System - Unit 2 10.3-3

M-432 Sh 2 Main Stean & Turbine Steam - Unit 2 10.3-4 |25

M-433A Auxiliary Steam System - Unit 1 10.4-1 Sh 1

M-433B Auxiliary Steam System - Unit 1 10.4-1 Sh 2

M-434A Auxiliary Steam System - Unit 2 10.4-2 Sh 1

M-434B Auxiliary Steam System - Unit 2 10.4-2 Sh 2

M-436 Sh 1A Turbine Extraction, Heater Vents and Drains 10.2-1 Sh 1
O Unit 1
C/

M-436 Sh 1B Turbine Extraction, Heater Vents and Drains 10.2-1 Sh 2
Unit 1

M-436 Sh 2A Turbine Extraction, Heater Vents and Drains 10.2-2 Sh 1
'

Unit 1 26

M-436 Sh 2B Turbine Extraction, Heater Vents and Drains 10.2-2 Sh 2
Unit 1

'

M-437 Sh 1A Turbine Extraction, Heater Vents and Drains 10.2-3 Sh 1
Unit 2

M-437 Sh 1B Turbine Extraction, Heater Vents and Drains 10.2-3 Sh 2
Unit 2

M-437 Sh 2A Turbine Extraction, Heater Vents and Drains 10.2-4 Sh 1
Unit 2

M-437 Sh 2B Turbine Extraction, Heater Vents and Drains 10.2-4 Sh 2
Unit 2

M-438 Sh 1A Condensate and Feedwater System - Unit 1 10.4-8 Sh 1

(
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TABLE 1.1-1 PART 2 (continued)

Bechtel FSAR
Dwg. No. FSAR Figure Title Fig. No.

M-438 sh 1B Condensate and Feedwater System - Unit 1 10.4-8 Sh 2

M-438 Sh 2A Condensate and Feedwater System - Unit 1 10.4-9 Sh 1

M-438 Sh 2B Condensate and Feedwater System - Unit 1 10.4-9 Sh 2

M-438 Sh 3A Condensate and Feedwater System - Unit 1 10.4-10 Sh 1

M-438 Sh 3B Condensate and Feedwater System - Unit 1 10.4-10 Sh 2

M-438 Sh 4 Condensate and Feedwater System - Unit 1 10.4-10 Sh 3

M-439 sh 1A Condensate and Feedwater System - Unit 2 10.4-11 Sh 1

M-439 Sh 1B Condensate and Feedwater System - Unit 2 10.4-11 Sh 2

M-439 Sh 2A Condensate and Feedwater System - Unit 2 10.4-12 Sh 1

M-439 Sh 2B Condensate and Feedwater System - Unit 2 10.4-12 Sh 2

M-439 Sh 3A Condensate and Feedwater System - Unit 2 10.4-13 Sh 1

||M-439 Sh 3B Condensate and Feedwater System - Unit 2 10.4-13 Sh 2

26
M-439 Sh 4 Condensate and Feedwater System - Unit 2 10.4-13 Sh 3

M-440A Condensate Demineralizer Sy-tem - Unit 1 10.4-4 Sh 1

M-440B Condensate Demineralizer System - Unit 1 10.4-4 Sh 2

M-441A Condensate Demineralizer Regeneration - 10.4-5 Sh 1
Unit 1

M-441B Condensate Demineralizer Regeneration - 10.4-5 Sh 2
Unit 1

M-442A Condensate Demineralizer System - Unit 2 10.4-6 Sh 1

M-442B Condensate Demineralizer System - Unit 2 10.4-6 Sh 2

M-443A Condensate Demineralizer Regeneration - 10.4-7 sh 1
Unit 2

M-443B Condensate Demineralizer Regeneration - 10.4-7 Sh 2
Unit 2

27M-444A Feedwater Chemical Addition System 10.4-25 Sh 1

.
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TABLE 1.1-1 PART 2 (continued)

Bechtel FSAR
( Dwg. No. FSAR Figure Title Fig. No.

M-444B Feedwater Chemical Addition System 10.4-25 Sh 2 | 2 7

M-445 Sh 1 Steam Plant Sample System - Unit 1 9.3-7

M-445 Sh 2 Steam Plant Sample System - Unit 1 9.3-8

M-445 Sh 3 Steam Plant Sample System - Unit 1 9.3-9

M-445 Sh 4 Steam Plant Sample System - Unit 1 9.3-10

M-445 Sh 5 Steam Plant Sample System - Unit 2 9.3-11
14

M-445 Sh 6 Steam Plant Sample System - Unit 2 9.3-12

M-445 Sh 7 Steam Plant Sample System - Unit 2 9.3-13

M-445 Sh 8 Steam Plant Sample System - Unit 2 9.3-14

M-446A Circulating Water - Units 1 & 2 10.4-3 Sh 1
27

M-446B Circulating Water - Units 1 & 2 10.4-3 Sh 2

M-448 Sh 1 Instrument and Service Air 9.3-1

O M-448 Sh 2 Instrument and Service Air 9.3-2

M-449 Sh 1A Plant Water Storage and Transfer 9.2-18 Sh 1
27.

M-449 Sh 1B Plant Water Storage and Transfer 9.2-18 Sh 2

M-449 Sh 2 Plant Water Storage and Transfer 9.2-19

M-452A Emergency Diesel Generator Fuel Oil 9.5-25 Sh 1
Storage and Transfer System Units 1 & 2

26
M-452B Emergency Diesel Generator Fuel Oil 9.5-25 Sh 2

Storage and Transfer System Units 1 & 2

M-453 HVAC Reactor Building Unit 1 9.4-10

M-454 Sh 1 HVAC Auxiliary Building Units 1 & 2 9.4-3

M-454 Sh 2 HVAC Auxiliary Building Units 1 & 2 9.4-4

M-454 Sh 3 HVAC Auxiliary Building Units 1 & 2 9.4-5

M-454 sh 4 HVAC Auxiliary Building Units 1 & 2 9.4-6
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TABLE 1.1~1 PART 2 (continued)

Bechtel FSAR
Dwg. No. FSAR Figure Title Fig. No.

M-454 Sh 5 HVAC Auxiliary Building Units 1 & 2 9.4-7

M-455 Sh 1 HVAC Turbine Building Unit 1 9.4-8

M-455 Sh 2 HVAC Turbine Building Unit 2 9.4-9

M-456 Sh 1A Plant Heating Turbine Building 9.4-13 Sh 1

M-456 Sh 1B Plant Heating turbine Building 9.4-13 Sh 2 27

M-456 sh IC Plant Heating Turbine Building 9.4-13 Sh 3

M-456 Sh 2A Plant Heating Auxiliary and Reactor 9.4-14 Sh A
Buildings

M-456 Sh 2B Plant Heating Auxiliary and Reactor 9.4-14 Sh 2
' Buildings

M-456 Sh 3A Plant Heating Office and Service Buildings 9.4-15 Sh 1
27

M-456 Sh 3B Plant Heating Office and Service Buildings 9.4-15 Sh 2

M-456 Sh 4 Plant Heating Miscellaneous Structures 9.4-16 | 25
M-457 Sh 1A Chilled Water Auxiliary Building 9.2-20 Sh 1

M-457 Sh 1B Chilled Water Auxiliary Building 9.2-20 Sh 2

M-457 Sh 2A Chilled Water Safeguards Equipment Uni: 1 9.2-24 Sh 1 26

M-457 sh 2B Chilled Water Safeguards Equipment Unit 2 9.2-24 Sh 2

M-457 Sh 3A Chilled Water Safeguard Equipment Unit 2 9.2-25 Sh 1

M-457 Sh 3B Chilled Water Safeguard Equipment Unit 2 9.2-25 Sh 2

M-457 Sh 4A Chilled Water Turbine Building Unit 1 9.2-21 Sh 1
27

M-457 Sh 4B Chilled Water Turbine Building Unit 1 9.2-21 Sh 2

M-457 Sh SA Chilled Water Turbine Building Unit 2 9.2-22 Sh 1

M-457 Sh SB Chilled Water Turbine Building Unit 2 9.2-22 Sh 2 | 27
M-457 Sh 6 Chilled Water Office and Service Building 9.2-23 | 13
M-458 Sh 1A Fire Protection 9A-30 Sh 1

27
M-458 Sh 1B Fire Protection 9A-30 Sh 2
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TABLE 1.1-1 PART 2 (continued)
/ ) Bechtel FSARk/ Dwg. No. FSAR Figure Title Fig. No.%

27M-458 Sh IC Fire Protection 9A-30 Sh 3'

M-458 Sh 2 Fire Protection 9A-30 Sh 4

M-459 Sh 1A Domestic Water 9.2-12 Sh 1 '

M-459 sh 1B Domestic Water 9.2-12 Sh 2
26

M-459 Sh 2 Domestic Water 9.2-12 Sh 3

M-459 Sh 3 Domestic Water 9.2-12 Sh 4

M-460 Sh 1 Process Steam, Supply and Return System 10.4-20

M-460 Sh 2A Process Steam, Supply and Return System 10.4-21 Sh 1

M-460 Sh 2B Process Steam, Supply and Return System 10.4-21 Sh 2
26

M-460 Sh 3A Process Steam, Supply and Return System 10.4-22 Sh 1

M-460 Sh 3B Process Steam, Supply and Return System 10.4-22 Sh 2

() M-460 Sh 4 Process Steam, Supply and Return System 10.4-22A | 14
M-461 Sh 1A Process Steam Evaporator System 10.4-14 Sh 1

M-461 Sh 1B Process Steam Evaporator System 10.4-14 Sh 2
7

M-461 Sh 2A Process Steam Evaporator System 10.4-15 Sh 1

M-461 Sh 2B Process Steam Evaporator System 10.4-15 Sh 2

M-461 Sh 3 Process Steam Evaporator System 10.4-16

M-461 Sh 4 Process Steam Evaporator System 10.4-17

M-461 Sh 5 Process Steam Evaporator System 10.4-18

t M-461 Sh 6 Process Steam Evaporator System 10.4-19 |_ 14

M-461 Sh 7 Process Steam Evaporator System 10.4-19 Sh 1
'

26
M-461 Sh 8 Process Steam Evaporator System 10.4-19 sh 2

M-462 HVAC Reactor Building Unit 2 9.4-10A |
I?

O
V
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TABLE 1.1-1 PART 2 (continued)

Bechtel FSAR
Dwg. No. FSAR Figure Title Fig. No.

M-463 Sh 1A Miscellaneous Gas System Hydrogen 9.3-41 Sh 1
Supply

M-463 Sh 1B Miscellaneous Gas System Hydrogen 9.3-41 Sh 2
Supply

M-463 Sh 2A Miscellaneous Gas System Carbon Dioxide 9.3-43 Sh 1
Supply

M-463 Sh 2B Miscellaneous Gas System Carbon Dioxide 9.3-43 Sh 2
Supply

M-463 Sh 3 Miscellaneous Gas System Nitrogen Supply 9.3-42

M-464 Cooling Pond Blowdown and Makeup System 10.4-24

M-465 Sh 1 HVAC-Control Room-Battery Room-Switchgear 9.4-1
and Cable Spreading Room

M-46S Sh 2 HVAC-Control Room-Battery Room-Switchgear 9.4-2
and Cable Spreading Room

M-466 HVAC Access Control and Computer Area 9.4-12 g
M-467 sh 1 HVAC Office and Service Buildings 9.4-17

M-467 Sh 2 HVAC Office and Service Buildings 9.4-18 Sh 1
27

M-467 Sh 3 HVAC Office and Service Buildings 9.4-18 Sh 2

M-468 Sh 1 HVAC Diesel Generator Building and f:rvice 9.4-11
Water Pump Structure

M-468 Sh 2 Miscellaneous Structures HVAC 9.4-20

M-468 sh 3A Miscellaneous Building HVAC System (Evap- 9.4-19 Sh 1
orator and Auxiliary Boiler Building)

7
M-468 Sh 3B Miscellaneous Building HVAC System (Evap- 9.4-19 Sh 2

orator and Auxiliary Boiler Building)

M-468 Sh 4 Miscellaneous Structure HVAC (Guard House) 9.4-21 | 15
M-468 Sh 5 Miscellaneous Structures HVAC 9.4-22 | 16
M-469A Boron Recovery Regasifier 9.3-45 Sh 1

26
M-469B Boron Recovery Regasifier 9.3-45 Sh 2

O
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TABLE 1.1-1 PART 2 (continued) [4

Bechtel FSAR ;
i Dwg. No. FSAR Figure Title Fig. No. '

|

| M-470 ,Sh 1A Chemical and Oily Waste System 9.5- D Sh 1
4 22

M-470 Sh IB Chemical and Oily Waste System 9.5-30 Sh 2,

i M-470 Sh 2A Chemical and Oily Waste System 9.5-29 Sh 1

M-470 Sh 2B Chemical and Oily Waste System 9.5-29 Sh 2

! -
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TABLE 1.1-1 PART 2 (continued)

O_/
Bechtel FSAR

s Dwg. No. FSAR Figure Title Fig. No.!

M-472 Sh 1 Miscellaneous Instrumentation Reactor 6.2-119 12
Building Unit 1

M-472 Sh 2 Miscellaneous Instrumentation Reactor 6.2-120
Building Unit 2

M-507 Sh 3 Typical Layout of Safety Related Filter 12.3-41
Units

4 M-509 Sh 2 Typical Layout of Non-Safety Related 12.3-39

,

Filter Units (Elevation)
4

M-511 Sh 2 Typical Layout of Non-Safety Related 12.3-40

q Filter Units (Plan View)
M-525 Sh 3 Definition of Control Room Envelope 6.4-1

M-525 Sh 4 Definition of Control Room Envelope 6.4-2

M-527 Sh 2 Hydrogen Vent Exhaust System Outside the 6.5-2 | 13
i Containment 11

M-527 Sh 3 Location of Outside Air Intakes 6.4-4

M-531 Sh 3 Hydrogen Vent Exhaust System Inside 6.5-1
Containment

M-601 Sh 3 Reactor Coolant and Pressure Control 5.4-15
i System Unit 1
i

i M-703 Sh 1 Makeup and Purification Units 1 & 2 6.3-1 Sh 1
'

27
M-703 Sh 2 Makeup and Purification Units 1 & 2 6.3-1 Sh 2

M-709 Radwaste Gas System - Unit 1 & 2 11.3-3

M-710 Decay Heat Removal and Core Flooding 6.3-2
System Units 1 & 2

M-725 Solid Waste Flow Diagram 11.4-3

M-754 Sh 1 Flow Diagram - Heating, Ventilation and 11.3-4,

Air Conditioning Auxiliary Building -
Unit 1 & 2

13

M-754 Sh 2 Flow Diagram - Heating, Ventilation and 11.3-5
Air Conditioning Auxiliary Building -
Unit 1 & 2

O
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TABLE 1.1-1 PART 2 (continued)

Bechtel FSAR
Dwg. No. FSAR Figure Title Fig. No.

'M-754 Sh 3 Flow Diagram - Heating, Ventilation and 11.3-6
Air Conditioning Auxiliary Building -
Unit 1 & 2

M-754 Sh 4 Flow Diagram - Heating, Ventilation and 11.3-7
Air conditioning Auxiliary Building -
Unit 1 & 2

M-754 Sh 5 Flow Diagram - Heating, Ventilation and 11.3-8
Air Conditioning Auxiliary Building -
Unit 1 & 2

M-754 Sh 6 Flow Diagram - Heating, Ventilation and 11.3-9
Air Conditioning Auxiliary Building -
Unit 1 & 7 13

SK .-195 Personnel Traffic Patterns Plan of 12.3-31
El. 568'-0", 584'-0", and 599'-0"

SK-A-196 Personnel Traffic Patterns Plan El 614'-0" 12.3-32

SK-A-197 Pecsonnel Traffic Patterns Plan El 634'-6" 12.3-33

hSK-A-198 Personnel Traffic Patterns Plan El 646'-0" 12.3-34

SK-A-199 Personnel Traffic Patterns Plan El 659'-0" 12.3-35

SK-A-200 Personnel Traffic Patterns Plan El 674'-0" 12.3-36
wnd 685'-0" |1

SK-C-351 SAP Finite Element Mesh for Equipment 3.8-29
Hatch

SK-C-416 Finel Model 1 3.8-25

SK-C-417 Finel Model 2 3.8-26 13

SK-C-468 PMF Protection 3.4-1

SD-C-557 Plant Site Drainage System 2.4-37
| 25

SK-G-3 Atterberg Limits and Mean Grain Size (D 50) 2.5-30 | 27
for Plant Area

9
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substations, which form a part of the CPCo 345kV grid. This grid

C- .is in turn connected with utilities in Illinois, Indiana, Ohio,
and Canada.

1.2.8.2 Electric Power Distribution Systems Summary Description
!

Electric power is supplied f rom the switchyard to the onsite
power system for the electrical auxiliaries of each unit through
two independent circuits. Each circuit supplies power through a
separate startup transformer. Each startup transformer feeds one
6.9kV and ona 4.16kV bus of each unit. Power is supplied to
auxiliaries at 6.9kV, 4.16kV, and 480V levels.

The power distribution system includes Class 1E and non-Class 1E
ac and de power systems. The Class 1E power system supplies
equipment used to shut down the reactor and limit the release of
radioactive material following a design basis accident.

The Class 1E ac system for each unit consists of two independent
and redundant load groups and four independent 120Vac preferred
power supply systems. The load groups include 4.16ki switchgear,
480V load centers, and motor control centers. The 120Vac
preferred power supply systems include static inverters supplied

! from battery systems and distribution panels. Voltages listed
are nominal values.

f~' one independent diesel generator is provided as a standby source
for each Class 1E ac load group of each unit. Each generator has
sufficient capacity to operate all the equipment of one unit-

which is necessary to prevent undue risk to public health and
safety in the event of a design basis accident.

The non-Class 1E ac system includes 6.9kV switchgear, 4.16kV
switchgear, 480V load centers, and motor control centers.

Direct current power for the Class 1E de loads of each unit is
supplied by two independent Class 1E 125Vdc batteries and
associated battery chargers. One 250V center-tapped non-Class 1E
battery and associated battery chargers supply 250 and 125Vdc
power for the non-Class 1E de system loads.

These systems are discussed individually.in Chapter 8.

1.2.9 AUXILIARY SYSTEMS SUMMARY DESCRIPTION

1.2.9.1 Fuel Handling and Storage Summary Description

I
New fuel is stored in vertical racks within the fuel storage area
in the auxiliary building. Space is provided for storage of 132 |23
new fuel assemblies to service both units. Subsection 9.1.1
discusses and evaluates the criteria for the design of new fuel
storage.

O'~ Revision 23
,

1.2-17 7/79 l

i

, , - ._, - . . .. - - - -
'

_



MIDLAND 1&2-PSAR

The stainless steel lined, reinforced concrete spent fuel pool
provides for a maximum normal average of 4-2/3 cores. (Note that
this leaves sufficient storage space for a full core if core 27

offload is necessary.) Spent fuel assemblies are st.;ed in
vertical racks so spaced as to preclude criticality in a
nonborated cooling water environment. The design criteria and
evaluation of the spent fuel storage facility are discussed in
Subsection 9.1.2. Control of the spent fuel pool water
temperature during normal operation is accomplished by
circulating the spent fuel pool water through heat exchangers
cooled by the component cooling water system. Emergency makeup
is provided by supplying essential service water to the pool to
maintain its water level. Purification and clarification of the
spent fuel pool water is by the use of a filter, strainers, and
an ion exchanger. A description and evaluation of the spent fuel
pool cooling and purification system is presented in Subsection
9.1.3.

The fuel ha nd l ing system, as further discussed in Subsection
9.1.4, provides for the safe handling of fuel and control rod
assemblies and for the required assembly, disassembly, and
storaqe of reactor internals. These systems include a main fuel
handlinq bridge located inside the containment above the
refueling cavity, the fuel transfer carriage, the upending
machines, the fuel transfer tube, a fuel handling bridge in the
npent fuel storage area, and various devices used for handling
and storing the reactor vessel head and internals.

The fuel handling system is designed to provide a safe, effective I
means of transporting and handling fuel from the time it reaches
the site in an unirradiated condition until it leaves the site
after postirradiation cooling. The reactor is refueled with
equipment capable of handling spent fuel under water from the
time it is removed from the core until it is placed in a cask for
shipment from the site. The system is desiqned and constructed
to minimize the possibility of mishandling or maloperation that
could cause fuel assembly damage and/or significant fission
product release. Underwater transfer of spent fuel provides an
optically transparent radiation shield, as well as a reliable
source of coolant for removal of decay heat. The use of borated
water ensures that the water in the reactor vessel is not diluted
during fuel transf er operations.

1.2.9.2 Water Systems Summary Description

Water systems in operation at the facility include the service
wate r system, decay heat removal system, compon3nt cooling water
system, demineralized water system, domestic watar system,
ul tima te heat sink, condensate storage facility, primary makeup
wate r storaqe, borated water storace, circulatinq 3ater system,
plant heating system, safeguards chilled water systam, and
aux iliary chilled water system. Except for the circ ilating water
system, which is discussed in Subsection 10.4.5, all the water
systems are covered individually in Section 9.2. ||
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FINAL SAFETY ANALYSIS REPORT
Equipment Location
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MIDLAND 1&2-FSAR

7-,

( TABLE 1.6-2 (continued)

B&W Report
Topical FSAR Approval
Report Title Revision Reference Status

BAW-10100A R.V. Material Sur- 0 5.3 Accepted by 24
veillance Program NRC 2-19-75
Compliance with
10 CRF 50, Appendix H
for Oconee Class
Reactor

|26
|24BAW-10103A ECCS Analysis of B&W's 3 6.2 Accepted by

177 F.A. Lowered Loop NRC 2-18-77 |26
NSSS

BAW-10104 B&W's ECCS Evaluation 3 6.3 Accepted by NRC
Model 2-18-77

BAW-10106 QUENCH - Digital 0 4 Accepted by
Program for Analysis NRC 12-24-76
of Core Thermal

}
Transients !

BAW-10110 CHATA - Core Hydraul- 1 15.4.3 Under review
ics and Thermal Analysis Submitted

5-77
24

BAW-10111A Summary Description 0 1 Accepted by
of the B&W Integrated NRC 12-13-76
Nuclear Design System

BAW-10ll2A ETOGM - Epithermal 0 4 Accepted by
Cross Section Generation NRC 10-76
Code Using ENDF/B Data

BAW-10ll3A THOR - Thermal Cross 0 4 Accepted by
Section Generation Code NRC 10-76
Using ENDF/B Data

BAW-10ll4A PROLIB - Code to Create 0 4 Accepted by'
Production Library of NRC 11-18-76
. Nuclear Data for Design
Calculations

( (sheet 5)
Revision 26
1/80
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MIDLAND 1&2-PSAR

TABLE 1.6-2 (continued)

B&W Report
Topical FSAR Approval
Report Title Revision Reference Status

BAW-10ll5A NULIP - Neutron Spectrum 0 4 Accepted by
Generator, Few Group NRC 1-77
Constant Calculator and
Fuel Depletion Code 24

BAW-10ll6A Assembly Calculations 0 4 Accepted by
and Pitted Nuclear NRC 5-77
Data

BAW-10ll7PA Babcock & Wilcox Version 0 4 Accepted by
of PD007 User's Manual NRC 10-76

BAW-10ll8A Core Calculations 0 4.3 Accepted by 27
Techniques and NRC 9-79
Procedures

BAW-10119PA Powe r Peaking Nuclear 0 4 Accepted by
Reliability Factors NRC 11-78 24

BAW-10120P Comparison of Core 0 4.3 Accepted by
Physics Calculations NRC 6-14-79
with Measurements 26

BAW-10124A FLAME 3-A - Three Dimen- 0 15.4.3 Accepted by
sional Nodal Code for NRC 5-28-76
Calculating Core
Reactivity and Power
Distribution

HAW-10125PA Verification of the 0 4.3 Accepted by
Three-Dimensional NRC 5-28-76 24
FLAME Code

BAW-10128 TRAP-2 - Fortran Program 0 15 Under review
for Digital Simulation Submitted
of the Transient Beha- 8-26-76
vior of the OTSG and
Associated Reactor
Coolant System

26

(sheet 6)
Revision 27
3/80
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MIDLAND 1&2-FSAR
,

f

I !

; TABLE 1.7-1

BOP NOTES, SYMBOLS, AND DETAILS

i

:

Drawing
and

Sheet Rev. Date Title Remarks

E-028 3 08-17-79 Symbols and General Ref FSAR Tables | 21j'
Notes for Single Lines 1.7-3, -4, -5,

,

and Schematics and ~6>

! 1 0
2 0
3 0
4 1
5 1
6 2
7 2
9 0 18
10 0,

11 0,

i 12 0
| 13 0

14 0
15 0,

16 00 17 1-

'

18 1
! 19 0

E-039 8 12-03-79 Seismic Wire Supports
Notes Symbols and Details 27

1 3
2 1 18
3 1
4 1
5 1 | 21
7 1
8 1

| 9 1 18'
11 2
11A 0'

12 2 |2
13 1 Ij8

; 14 2
15 4 25
16 3
17 3
17A 1 18
17B 0

'

(sheet 1)
-

Revision "

3/80

i
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MIDLAND 1&2-FSAR

TABLE 1.7-1 (continued)

Drawing
and

Sheet Rev. Date Title Remarks

18 0
19 0
19A 0
19B 0
20 3
21 0 18
22 1
23 1
24 1
26 2
27 3
28 5 l 25
28A 1
29 0 18
30 3
30A 1 | 21
30B 0
31 1 18

32 2
33 2 | 27
34 1
34A 0

18
35 1
35A 0
36 2 e27
37 0

1038 0
39 0
40 1 | 27
41 0 | 21

E-042 44 02-20-80 Conduit and Tray Notes, Ref FSAR Table
Symbols and Details 1.7-7

8 14
10 11 27
10A 8
11B 8
18A 7
33 4
41 7
46 2 18
51 3
56 3

(sheet 2)
Revision 27
3/80
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MIDLAND 1&2-FSAR

TABLE 1.7-1 (continued)

Drawing
and .

Sheet Rev. Date Title Remarks
.

'

58 0 1 19<

61 0: 1862 0
63 2 | 274

64 4 115
65 2
66 2

; 67 0 18
68 6-

i 69 0 I
'

69A 0
| 69B 1
; 69C 2
I 69D 2 25

100 9 | 27100A 2 I>

* 101 7
I

102 3 18

O 103 2
104 2'

:: 105 6 ||19
106 8.

106A 1 27
107 7

, 108 6
I 108A 0

109 3
I- 110 1
l 111- 2

) 112 3 18
,

j 113 0
114 2;

1 115 2
116 0

4 117 1
118 1'

119 2
120 1,

3 121 2
; 122 2 19

123 1 |
123A 0 '

124 0 18

:

(sheet 3) i

Revision'27'
3/80

.
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MIDLAND 1&2-FSAR

TABLE 1.7-1 (continur Q

Drawing
and

Sheet Rev. Date Title Remarks

125 0
126 2
127 0
128 0
129 0
130 1
131 2
132 1
133 0
134 1 18
135 1
136 0
137 0
138 2
139 0
140 0
141 1
142 2
144 1
145 3 27
146 2 25147 2
148 3 |27149 1 1

300 0 i19
301 0 | 18
302 1 127
303 1 1 21
304 0 18
305 0
306 3 127
307 0
308 0 $g
309 0
310 0
311 1 127
312 0 18
313 0
314 3
314A 2
315 1 27
316 1

317 0 118

(sheet 4)
Revision 27
3/80

t
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MIDLAND 1&2-FSAR

TABLE 1.7-1 (continued)

i

Drawing
and

Sheet Rev. Date Title Remarp'

i 318 2 | 21318A 0 '

1 18318B 1 1 27
319 1

| 320 0 25
,'

321 1
322 0 | 19323 0 | 18324 3 1 27325 1 | 25326 0
327 1 18
328 0
329 4 21
330 1 18
331 1 25332 3
333 3
334 2

' 335 7
| 27336 6 1

337 3
338 0
339 2 25
340 0

! 341 1
342 2
343 5 | 27
343A 2
344 0 2
345 1
346 1

; 347 0
1 348 0
'

349 0
350 0 18
351 0;

'

352 0
353 0

! 354 1 125
'

355 0 118
356 1 27

; 357 1

O (sheet 5)
Revision.27,

,

3/80

:
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MIDLAND 1&2-FSAR

|

TABLE 1.7-1 (continued)

Drawing
and

Sheet Rev. Date Title Remarks

338 0 |18
359 3 | 27
360 0
361 1 25
362 2
363 3
364 2
364A 2
365 1 27
366 1 *

367 0
368 1
500 0

10501 1
502 0
503 1 | 27
504 0
505 1
506 0
507 0
507A 0 19
508 0
509 0
510 0
511 0
512 0
513 3 i 27
514 0 25
515 1
516 0
517 0 19
518 0
600 3 27
601 3
602 1 25
603 2
604 4 | 27
605 3
606 0 18

607 0
608 1 |27
609 1 1 21

118610 0

(sheet 6)
Revision 27
3/80
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MIDLAND 1&2-FSAR

!

TABLE 1.7-1 (contiqued)

!

!

Drawing
and;

Sheet- Rev. Date Title Remarks

611 04

| 612 0 18
i 613 0
i 614 0

| 19| 615 0
616 2 1 27

1000 2<

! 1001 2 21

1002 2 1 27
| 1003 0 | 19

100^ 1
| 21

1 1005 0
|19

I E-047 2 12-28-79 Notes and Details for | 27Separation of Class 1E,

Equipment and Circuits 19
'

6 1
4 7 0 g

8 0
9 0 I

i 10 1 1 27 1

; 11 0
21i 12 0

' 13 0
13A 0 27

6

i

i

.

I

i

f

t

4

-

i1

h

O (sheet 7)
Revision ~27
3/80
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MIDLAND 1&2-FSAR

.

TABLE 1.7-2

O~'

BOP LOGIC DIAGRAMS, ELECTRICAL AUXILIARY DISTRIBUTION SYSTEM

Drawing
No. Rev. Date Title Remarks

J-870 1 10-04-78 480V MCC Feeder Ref FSAR Il0
Breaker to Battery 8.3.1.1.9
Chargers

J-873-1 2 08-29-78 Class 1E 4.16kV Bus Ref FSAR !I"
Incoming Breakers 8.3.1.1.9

J-873-2 2 08-29-78 Class 1E 4.16kV Bus Ref FSAR |l4
Incoming Breakers 8.3.1.1.9

J-874 1 09-22-78 Class lE 480V Bus Ref FSAR |18
Incoming Breakers 8.3.1.1.9

J-877-1 1 02-09-79 Diesel Generator Ref FSAR
Breakers 8.3.1.1.9 and

Figure 8.3-43
39

J-877-2 0 02-09-79 Diesel Generator Ref FSAR
Breakers 8.3.1.1.9 and

I Figure 8.3-44

J-878-1 2 11-19-79 6.9 and 4.16kV Bus Ref FSAR |27
Undervoltage Relays 8.3.1.1.9

J-878-2 2 11-19-79 6.9 and 4.16kV Bus Ref FSAR | 27,

Undervoltage Relays 8.3.1.1.9

J-879-1 0 02-09-79 Diesel Generator Ref FSAR 8.3 and .

Figure 8.3-45

J-879-2 0 02-09-79 Diesel Generator Ref FSAR 8.3 and
Figure 8.3-46

J-879-3 0 02-09-79 Diesel Generator Ref FSAR 8.3 and jg
Figure 8.3-47

J-879-4 0 02-09-79 Diesel Generator Ref FSAR 8.3 and
Figure 8.3-48

J-879-5 0 02-09-79 Diesel Generator Ref FSAR
8.3.1.1.9 and
Figure 8.3-45

'

(sheet 1)
Revision 27x-

3/R0
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MIDLAND 1&2-FSAR
-~

T_ABLE 1.7-2 (continued)

Drawing
No. Rev. Date Title Remarks

J-879-6 0 02 3-79 Diesel Generator Ref FSAR
8.3.1.1.9 and 39
Fi gure 8.3-46

J-879-7 1 11-19-79 Diesel Generator Ref FSAR |27
8.3.1.1.9 and
Figure 8.3-47 19

J-879-8 1 11-19-79 Diesel Generator Ref FSAR |27
8.3.1.1.9 and
Figure 8.3-48 19

J-880 1 02-09-79 Diesel Generator Ref FSAR
Protection 8.3.1.1.9

J-885-1 A 08-10-78 Safety-Related MCC Ref FSAR
and LC Relays 8.3.1.1.9

J-895-2 A 08-10-78 Safety-Related MCC Ref FSAR
and LC Relays 8.3.1.1.9 g

J-888-1 3 09-27-78 Class 1E 480V Load Center Ref FSAR
Fecder to 480V MCCs 8.3.1.1.9

0J-888-2 3 09-27-78 Class lE 480V Load Center Ref FSAR
Feeder to 480V MCCs 8.3.1.1.9

J-890-1 4 09-20-78 Class lE 4,160-480V Ref FSAR
Station Power Transfor- 8.3.1.1.9
mer Feeder Breaker

J-890-2 4 09-20-78 Class lE 4,160-480V Ref FSAR
Station Power Transformer 8.3.1.1.9
Feeder Breaker

J-891-1 1 09-27-78 Diesel Generator 480V Ref FSAR
MCC Incoming Breaker 8.3.1.1.9

J-891-2 1 09-27-78 Diesel Generator 480V Ref FSAR
MCC Incoming Breaker 8.3.1.1.9

J-891-3 1 09-27-78 Diesel Generator 480V Ref FSAR
MCC Incoming Breaker 8.3.1.1.9

| (sheet 2)
Revision 27
3/80
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MIDLAND 1&2-FSAR

TABLE 1.7-3

BOP SINGLE LINE DIAGRAMS

Drawing,

and 18
Sheet Rev. Date Title Remarks

E-001 5 08-14-79 Plant Single Line Ref FSAR 8.3.1
Diagram

E-005 8 09-04-79 6,900 and 4,160V Ref FSAR 8.3.1 25
Systems, Unit 1

E-006 8 09-04-79 6,900 and 4,160V Ref FSAR 8.3.1 .

Systems, Unit 2 | 18

E-011 5 09-27-79 Class lE 480V Load Ref FSAR 8.3.1 1 27
Centers, Unit 1 | 18

E-015 5 09-27-79 Class 1E 480V Load Ref FSAR 8.3.1 | 27
Centers, Unit 2 ]18

E-017 10 12-03-79 Class IE 460V MCC Ref FSAR 8.3.1
Schedule, Unit 1,

1 70 27
2 6
3 7
4 6
5 2 j18
6 6

217 5
8 7
9 7
9A 3
10 6
11 7 27
11A 3
12 5
13 4
14 4
15 4

| 21
E-018 10 12-03-79 Class 1E 460V MCC Ref FSAR 8.3.1

Schedule, Unit 2
1 7 27
2 6
3 7
4 7
5 2 | 18

[/h (sheet 1)
'N- Revision 27

3/80
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TABLE 1.7-3 (continued) h

Drawing
and

Sheet Rev. Date Title Remarks

6 5 21
7 6
8 6
9 7
10 7
11 7
11A 3
12 4
13 4
14 5
15 4 27
16 6
17 4
18 4
19 4
20 4
21 4
22 4
23 4

E-021 5 02-06-79 250 and 125Vdc Ref FSAR 8.3.2
Systems, Unit 1

19
E-022 5 02-06-79 250 and 125Vdc Ref FSAR 8.3.2

systems, Unit 2

E-023-1 4 09-26-79 120Vac Instrument and Ref FSAR 8.3.1 | 27
Preferred Systems, Unit 1 18

E-023-2 0 09-26-79 120Vac Instrument and Ref FSAR 8.3.1 27
Preferred Systems, Unit 1

E-024 4 09-26-79 120Vac Instrument and Ref FSAR 8.3.1
Preferred Systems,-Unit 2

E-025-1 3 06-11-79 Synchronizing Diagram Ref FSAR 8.3.1.2

E-025-2 3 06-11-79 Synchronizing Diagram Ref FSAR 8.3.1.2

(sheet 2)
Revision 27
3/80
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TABLE 1.7-3 (continued)

Drawing
and

Sheet Rev. Date Title Remarks

E-031 8' 02-07-80 -120Vac Distribution Ref FSAR 8.3.1
Panels, Unit 1

3 7 27
- 4 7
5 7
6 6,

7 7 25
8 7'

4 E-032 10 01-15-80 120Vac Distribution Ref FSAR 8.3.1 | 24
Panels, Unit 2 and Common

3 7
4 6 1

5 6 |
: 6 7 )

7 7
'

8 7
13 7

O 14 7
36 3 ;

37 2 '

2738 2

E-033 7 01-18-80 DC Distribution Panel Ref FSAR 8.3.2
Schedule

6 5
7 5
12 5
13 5
17 2
18 2
19 2

1 20 2

E-034 2 02-02-79 Electrical Penetration Ref FSAR 8.3.1 -

19
j Schedule

i

3

I
1

i

!

'

(sheet 3)
\ Revision 27

3/80<
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TABLE 1.7-3 (continued)

Drawing
and

Sheet Rev. Date Title Remarks

E-035 9 02-21-80 480V Distribution Panel Ref FSAR 8.3.1
Schedule

5 5
6 5
28 5
29 5
56 7
57 7 27
58 6
61 5
62 5
63 4
69 1
70 1

O
.

(sheet 4)
Revision 27
3/80
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TABLE 1.7-4

BOP SCHEMATIC THREE LINE METER AND RELAY DIAGRAMS
'

\

|

).,

1
'

Drawing
No. Rev Date Title Remarks

E-053 6 09-10-79 4,160V Class 1E System Ref FSAR 8 . 3.1.1. 9| 2 5,

!

TABLE 1.7-5
!
! SCHEMATIC TWO LINE METER AND RELAY DIAGRAMS

Drawing
No. Rev Date Title Remarks

E-058 5 02-06-80 Class lE 125Vdc System Ref FSAR 8.3.1.2 | 2.7
and 8.3.2

.

i

,

S

4

'!

'
,

|
"

I
|

1

.,

) Revision-27
1/80
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TABLE 1.7-6

O i

BOP SCHEMATIC DIAGRAMS, ELECTRICAL AUXILIARY DISTRIBUTION SYSTEM

i<

' Drawing
and 18

Sheet Rev. Date Title Remarks

E-071 2 08-03-79 Typical 6.9 and 4.16kV Ref FSAR |25
Circuit Breaker Internal 8.3.1.1.9
Schematic

E-072 2 07-05-77 Typical 480V Circuit Ref FSAR
Breaker Internal Schematic 8.3.1.1.9

1 2 18
2 2

,

E-073 3 08-03-79 6.9 and 4.16kV Bus Ref FSAR |25
Incoming Breaker From 8.3.1.1.9
Station Power Transformer

1 1 18

2 2
3 3 |25
4 2
5 1 18
6 2

O 7 3 |25
8 1

189 2

E-074 3 08-13-79 6.9 and 4.16kV Bus Ref FSAR |25
Incoming Breaker From 8.3.1.1.9
Startup Transformer 18

2 2

|25
3 3
4 3
5 1 18
6 2
7 3

258 0
8A 1.

9 0 18
10 1

s

J
(sheet 1)
Revisien 25
10/79
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TABLE 1.7-6 (continued)

lDrawing I

and I
Sheet Rev. Date Title Remarks

E-075 4 05-16-79 6.9 and 4.16kV Bus Under- Ref FSAR | 25
Voltage Relays 8.3.1.1.9, | 18

8.3.1.2.4 1 19
4 3
5 4

255A 0
6 3
7 2

E-076 4 06-19-79 4,160-480V Station Power Ref FSAR | 25
and CRD Transformer 8.3.1.1.9,

18Feeder Breakers 8.3.1.2.4
1 4
4 3
5 3
6 3 25
7 3
8 3
9 3

10 0
gg

E-077 3 05-11-79 4.16kV Bus Incoming Ref FSAR |27
Breakers 8.3.1.1.9,

188.3.1.2.4
1 3
2 2 25
2A 1
3 1

E-078 5 05-11-79 Diesel Generator Ref FSAR | 25
Breakers 8.3.1.1.9,

188.3.1.2.4
1 3
2 4 25
3 4
4 4

9
(sheet 2)
Revision 27
3/80
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- TABLE 1.7-6-(continued)

Drawing
a.ad

Sheet Rev. Date Title Remarks
4

E-080 6 08-03-79 460V MCC Feeder Breakers Ref FSAR
|' 8.3.1.1.9
; 1 4

2 34

3 5 25
3A 3
4 1
5 2
7 5

E-081 3 12-21-78 Diesel Generator Ref FSAR
Protection 8.3.1.1.9,

,

8.3.1.2.4
1 2 18
2 1
3 3
4 2

E-082 4 05-22-79 480V Load Center In- Ref FSAR | 25
coming Breakers 8.3.1.1.9V 4 2

215 3
6 4

E-083 5 05-16-79 480V Load Center Feeder Ref FSAR 25
Breakers to 460V MCCs 8.3.1.1.9

4 5
5 4
6 4

217 3
8 2

E-O S '. 2- 08-13-79 6.9 and 4.16kV Bus Auto Ref FSAR | 25
Transfer 8.3.1.1.9,

E-097 4 07-13-79 Low Voltage AC Ref FSAR | 25
Distribution Panels 8.3.1.1.9

21

2 3- | 25
3 2 | 21

O:

(sheet.3
Revision)25
10/79
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TABLE 1.7-6 (continued)

Drawing
and

Sheet Rev. Date Title Remarks

E-098 3 12-18-78 480 ' Feeder Breakers Ref FSAR
to B'ttery Chargers 8.3.1.1.9 18

3 2
4 3

0

.

O
Revision)25(sheet 4

| 10/79
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TABLE 1.7-9

BOP CONTROL BOARD AND PANEL ARRANGEMENT DRAWINGS

. Drawing ..

Title Remarks A2
s

No; ' Rev. .Date.

J-721 '2 '05-17-79 Control Board OC10 ESFAS Ref FSAR 7.3.3.2, 7.5 . Table 7.5-1, 9.4.1.2, 9.4.2.2, 9'.4.8.2 127'
Status D4 splay Arrangement 12-

J-722-1 & 2 02-23-79 Control Board IC14 ESFAS . Re f FSAR 5.4.7.2, 6.2.2.1, 6.2.2.2, 6.2.4.2, 6.8.2.3, 7.3.3.2, 11 9 '
J-722-2 , Status Display. Arrangement 7.5 Table 7.5-1, 9.1.3.2, 9.2.1.2, 9.2.2.2, 9.2.6.2, 9.2.10.2, |2'

9.3.4.2, 10.3.2.3, 10.4.7.2, 10.4.9.2 |
+

|J-723-1 & 3 02-08-79 Control Board 2C14 ESFAS Ref FSAR 5.4.7.2, 6.2.2.1, 6.2.2.2, 6.2.4.2, 6.8.2.3, 7.3.3.2, [19
.J-723-2 Status Display Arrangement 7.5, Table 7.5-1, 9.1.3.2, 9.2.1.2, 9.2.2.2, 9.2.6.2, 9.2.10.2,

|2' 9.3.4.2, 10.3.2.3, 10.4.7.2, 10.4.9.2 : 1

J-725 '6 04-09-79 Main control' Room' Ref FSAR 7.5. While this drawing is not specifically referenced in 121

Arrangement the FSAR, it is submitted as an aid in understanding the arrangement of 11 2 '

control panels in the control room area (FSAR Figure 6.4-3). 11 4
,

J-7::C 4- 05-17-79 Control Board OC10 Ref FSAR 7.3.3.2, Table 7.5-1, 9.1.3.2, 9.2.1.2, 9.4.1.2, |22
Arrangement 9.4.2.2, 10.4.9.2 .32

'J-727- 6 02-27-79 Control Board IC11 Re f FSAR 6.2.4.2, 7.4.1.1, 7.5, Table 7.5-1 & 7.5-2, 9.2.6.2, '|21
Arrangement 10.4.4.2, 10.4.7.2, 10.4.9.2 12

J-729 5 10'-23-78 Control-Board 1C12 Re f FSAR 5.2. 5.4, 6.2.4.2, 7.5, Tables 7.5-1 and 7.5-2, 7.6.1.4, 9.2.2.2 g,
Arrangement 9.3.4.2

J-730 7- 02-07-79 - Control Board ICl4 Ref FSAR 5.2.5.4, 5.4.7.2, 6.2.2.1, 6.2.4.2, 6.8.2.3, 7.3.2.2, 11 8

i Arrangement 7.3.3 7.5, Table 7.5-1 & 7.5-2, 7.6.1.2, 7.6.1.3, 9.2.1.2, |2 '
9.2.2.2, 9.2.6.2, 9.2.10.2, 9.3.4.2, 10.3.2.3, 10.4.7.2, 10.4.9.2 |,

J-731 6 .02-27-79 Control-Board 2C11 Re f FSAR 6. 2.4.2, 7.4.1.1, Table 7.5-1 & 7.5-2, 9.2.6.2, 10.4.4.2, 121
.

Arrangement 10.4.7.2, 10.4.9.2 |2

J-732 5 .10-04-78 Control Board 2C13/2C23 Ref FSAR 7.2.1.2 Table 7.5-2
Arrangement

I J-733 5 10-02-78 Control Board 2Cl2 Ref FSAR 5.2.5.4, 6.2.4.2, Tables 7.5-1 and 7.5-2, 7.6.1.4, 9.2.2.2
,

Arrangement '9.3.4.2
.

.

Table 1.7-9

1 (sheet 1)
' Revision 27
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TABLE 1.7-9 (continued)

Drawing
No. Rev. Date Title Remarks

J-734 7 02-07-79 Control Board 2C14 Ref FSAR 5.2.5.4, 5.4.7.2, 6.2.2.1, 6.2.4.2, 6.8.2.3, 7.3.2.2, 118

Arrangement 7.3.3.2, Table 7.5-1 & 7.5-2, 7.6.1.2, 7.6.1.3, 9.2.1.2, 9.2.2.2,
9.2.6.2, 9.2.10.2, 9.3.4.2, 10.3.2.3, 10.4.7.2, 10.4.9.2

2

J-735 4 05-17-79 Control Board 0C20 Ref FSAR 6.2.4.2, Table 7.5-1 & 7.5-2, 9.1.2.2. 9.1.3.2, 9.2.6.2, 12 5
12Arrangement 9.4.1.2, 9.4.2.2

|21J-736 5 02-27-79 Control Board IC21 Ref FSAR 7.5, Table 7.5-2
Arrangement

2
J-737 1 04-05-76 Control Board IC23 Re f FS AR 7. 5

Arrangement

J-738 5 10-02-78 Control Board IC22 Ref FSAR 5.2.5.4, 5.4.7.2, 6.2.4.2, 7.5, Table 7.5-1, 9.2.2.2, 125
Arrangement 9.2.6.2, 9.3.4.2 |2

J-739 5 02-23-79 Control Board IC24 Ref FSAR 6.2.2.2, 6.8.2.3, 75, Table 7.5-1, 9.2.1.2, 9.2.2.2,

Arrangement 9.2.10.2, 9.3.4.2, 9.4.5.2, 9.5.4.2 gg

J-740 5 02-27-79 Control Board 2C21 Re f Table 7.5-2
Arrangement

J-741 1 04-05-76 Control Board 2C23 Ref FSAR 7.5
Arrangement

J-742 5 10-02-78 Control Board 2C22 Ref FSAR 5.2.5.4, 5.4.7.2, 6.2.4.2, Table 7.5-1, 9.2.2.2, 9.2.6.2, 9.3.4.2 |g9
Arrangement |

J-743 5 02-08-79 Control Board 2C24 Ref FSAR 6.2.2.2, 6.8.2.3, Table 7.5-1 & 7.5-2, 9.2.1.2, 9.2.2.2, 121

Arrangement 9.2.10.2, 9.3.4.2, 9.4.5.2, 9.5.4.2 12

11 8J-744 4 09-15-78 Control Board ICIS Ref FSAR 7.5
Arrangement III

J-746 4 08-17-78 Control Board 2C15 Ref Table 7.5-2 11 8

Arrangement 12

J-749 4 04-09-79 Main Control Room Floor |21
Penetration at Elevation
659'-0" and Control 2

Panel Layout

Table 1.7-9
(sheet 2)
Revision 25
10/79

9 O O
.



. .- - - . ~. .-. . - _ - . -,n. , - ._ .-. . . - . ,
.

|
- .wgr n

.

'

i: MIDLAND 1&2-FSAR

!

' TABLE 1.7-9-(continued)

Drawing .;,

; No. Rev. .Date ' Title Remarks

J-750 4 04-09-79 Main Control Room Floor i 21,
. Penetration at Elevation
674'-6" and control 2

; Panel Layout4

J-908 6 03-22-79 . Local Control Panel IC114 Ref FSAR 6.2.4.2, 7.3.3.2, 7.4.1.1, 7.4.3, 7.4.3.1, .

21

Auxiliary Shutdown Pahel Table 7.5-1 & 7.5-2, 9.2.1.2, 9.2.2.2, 9.2.6.2, 9.3.4.2, 10.4.9.2 2
*

- Arrangement (Unit.1)
.

'J-909 '6
-

|' 03-22-79 Local control Panel 2C114 Ref FSAR 6.2.4.2, 7.3.3.2 7.4.1.1, 7.4.3, 7.4.3.1, 421.

| - Auxiliary Shutdown Panel Table 7.5-1 & 7.5-2, 9.2.1.2,.9.2.2.2,.9.1.6.2, 9.3.4.2, 10.4.9.2
' Arrangement-(Unit 2) 2

:J-922 3 04-25-79 ' Local Control Panel IC150 - Ref FSAR 6.2.2.2, 6.2.4.2, 6.2.5.2, 9.4.6.2 -127
Reactor Building Heating
and Ventilation Panel 2

Arrangement:

J-923 -3 .04-25-79 Local Control Panel 2C150 Ref FSAR 6.2.2.2, 6.2.4.2, 6.2.5.2, 9.4.6.2 127
i '

! Reactor Building Heating
and Ventilation Panel 2'

Arrangement

821J-924 .5 09-28-79 Local Control Panel OC151' Ref FSAR 9.4.1.2, 9.4.2.2 127Auxiliary Building Heating.
and Ventilation Panel 2
Arrangement

J-933 4 .08-14-79 Local control Panel.0C180 Ref FSAR 9.4.8.2 |27

J-939 2 01-30-79 Local Control Panel IC175A Ref'FSAR 9.4.7.2

J-940 2 01-30-79 Local control Panel IC175B Ref FSAR 9.4.7.2 .

21
J-941 2 01-30-79 - Local Control Panel 2C175A Ref FSAR 9.4.7.2

J-942 2 01-30-79 Local Control Panel 2C175B Ref FSAR 9.4.7.2

.J-946 2 01-15-80 Vertical Control Panel OC29
|27

2717-1002 4 09-08-78 ESFAS General Arrangement . Ref FSAR Tables 7.5-1 and 7.5-2 11 9

Sh .1 (IC43,'2C43) |18

Table 1.7-9
(sheet 3)
Revision 27
3/80
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TABLE 1.7-9 (continued)

Drawing
No. Rev. Date Title Remarks

2717-1002 4 09-08-78 ESFAS General Arrangement REF FSAR Tables 7.5-1 and 7.5-2
Sh 2 (IC44, 2C44)

2717-1002 4 09-08-78 ESFAS General Arrangement Ref FSAR Tables 7.5-1 and 7.5-2
Sh 3 (lC35, 2C35) 19

2717-1002 4 09-08-78 ESFAS General Arrangement Ref FSAR Tables 7.5-1 and 7.5-2
Sh 4 (Alarm Panels)

2717-1002 4 09-08-78 ESFAS General Arrangement Ref FSAR Tables 7.5-1 and 7.5-2
Sh 5 (Test Panel, Auto / Manual jg

Switch Panel)

119 '2717-1002 4 09-08-78 ESFAS General Arrangement Ref FSAR Tables 7.5-1 and 7.5-2
Sh 6 (nameplate Arrangement) |18

Table 1.7-9
(sheet 4)
Revision 19
3/79
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TABLE 1.7-11

BOP EQUIPMENT LOGIC DIAGRAMS

iDrawing
.

Title Remarks
.

N0. .Rev. 'Date.
.

.J-001-1- 2 '05-21-76 Logic Diagram Legend and. . While this drawing is not specifically~ referenced in the FSAR, it is- . ,

'

Notes
~ submitted as an aid in understanding the logic diagrams. 2-

.J-001-2, -I 01-26-76 Logic Diagram Legend and While this drawing is not specifically refernced in the FSAR, it is
submitted as an aid in understanding the logic diagrams.'J-001-3..&. Notes. a -.

"J-001-4

J-007-1, 5 ;0E-11-79' Makeup Pump Ref FSAR 9.3.4.2 2 5. -
..J-007-2, &5~ 06-11-79
J-007-3' 3 01-08-79 - | 18

,

~

'J-008 '2 12-27-77 .- Reactor Coolant Letdown Ref FSAR 7.6.1, 7.6.1.4, 9.2.2.2, 9.3,4.2
" Cooler Inlet Valve

J-009 1 -12-12-77'. Reactor Coolant Letdown Re f FSAR 6.2.4.2, 9.3.4.2 $
Shutoff Valve

'

'J-011' '2 -12-12-77-' Reactor Coolani Pump Seal 'Ref FSAR 6.2.4.2, 9.3.4.2
Injection valve

J-012- 2 08-29-78 . Reactor Coolant Pump Seal Ref FSAR 6.2.4.2, 9.2.2.2, 9.3.4.2 |.14' '

Return Valve
P

'9 J-014 3 11-23-78 High-Pressure Injection Ref FSAR 6.2.4.2, 9.3.4.2
Valve

'

J-015-1 -3- -01-08-79- Makeup.and Purification Ref FSAR 6.2.4.2, 9.3.4.2 gg,
System Isolation Valve

J-016- 3- 12-05-78 Makeup Tank Isolation .Ref FSAR 9.3.4.2
Valve ,

' J-017-1 & . 5 03-26'-79 Decay' Heat Removal Pump Ref-FSAR 5.4.7.2
'

21 -~J-017-2 4 11-07-77 .

J-018-1 & :3 11-27-78 Decay Heat Removal Heat Ref FSAR 5.4.7.2 | gg .
' 018-2. 2 -11-28-78- Exchanger Discharge Valve 1-

J-Olts-1 4'- 05-16-78 Decay Heat Removal Heat Ref FSAR 5.4.7.2, 7.1.2.5 .g9-
*

Exchanger Bypass Valve

, ,,

Table 1.7-11
(sheet 1)
Revision 25
10/79
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TABLE 1.7-11 (continued)

Drawing 2
No. Kev. Date Title Fera rk s

'J-019-2 4 05-16-78 Decay Heat Renoval Heat Ref FS AR 5. 4.7. 2, 7.1. 2. 5
33Exchanger Bypass Valve

J-020-1 & 5 11-27-78 Low-Pressure Injection Ref FSAR 5.4.7.2, 6.2.4.2, 7.1.2.5
J-020-2 Valve

J-021-1 & 3 11-27-78 Decay Heat Cooldown Pef FSAs d.4.7.2, 6.2.4.2
J-021-2 2 09-14-76 Isolation Valve

J-022-1 & 4 11-27-78 Core Flood Tank Outlet Ref FSAR 5.4.7.2, 7.1.2.5, 7.6.1, 7.6.1.3
J-022-2 Block Valve

J-026-1 & 3 11-27-78 keactor Building Spray Ref FSAR 6.2.2.1 18J-026-2 Furp

J-027 3 11-27-78 Reactor Building Spray Ref FSAR 6.2.2.1, 6.2.4.2
Valve

J-028-1 & 2 11-27-70 Borated hater Storage Tank Ref FSAR 5.4.7.2, 6.2.2.1
J-028-2 Outlet Valve

J-029-1 & 3 11-27-78 Reactor Building Emergency Ref FSAR 5.4.7.2, 6.2.2.1, 6.2.4.2
J-029-2 Sunp outlet Valve

J-031 2 08-16-77 Fuel Pool Cooling Pump Ref PSAR 9.1.1.2

J-035-1 & 2 07-05-77 Component Cooling Water Ref FSAR 9.2.2.2
J-035-2 Pump

,

o 036-1 & 2 07-05-77 Component Cooling Water Ref PSAR 9.2.2.2
J-036-2 Spare Pum5

J-040 1 07-05-77 Component Cooling Water Ref PSAR 9.2.2.2 2
Decay Heat Coole r Block
Valve

J-041 1 07-05-77 Component Cooling Water Ref FSAR 9.2.2.2
Heat Exchanger Bypass
Isolation Valve

Table 1.7-11
(sheet 2)
Revision 18
2/79
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< , TABLE 1.7-11 (continut J ;

4 | Drawing
._Rev. Date Title RemarksNo.

J-043-1.&,'1 07-05-77 - ComponentoCooling Water- '. Re f ' FSAR ,9. 2. 2. 2 .
- J-043-2. 'Locp Isolation Valve- 2 '

|J-044 1. '07-05-77 Component Cooling Water Ref FSAR 6.2.4.2, 9.2.2.2
System Reactor Building
Isolation Valve

JJ-045-1,. 2 12-01-78 -Service Water Pump Ref FSAR 9.2.1.2 I 18 f' ;
J-045-2,' &
J-045-3-

'2.

J-046-1,- /2 03-29-79s Spare Service Water Pump Ref FSAR 9.2.1.2
: J-046-2,'& 2 03-29-79

. 73
,

J-046-3- -1 01-18-77 | 25
' '

'J-050-1&- 2 ~ 08-21-78 JService Water Pump Pit Ref FSAR 9.2.1.2
*

j J-050-2; Sluice Cate Motor. i
3g-.-

J-051-1& 3 08-10-78 Service W.ter System- Ref FSAR 9.2.1.2'
J-051-2 Loop' Isolation valve

J-052 -2.-12-17-79.. Service Water System Ref FSAR 9.2.1.2 | 27
. Turbine Plant and Cooling |2

1. Tower Isolation valve I

i .

. J-053 ,2 08-21-78.- Diesel Generator Cooler - Ref FSAR 9.2.1.2 : | 14
.

Isolation valve | 18 :
. .t,

J-054 - 2 ;04-17-79; Service Water' System - Ref FSAR 9.2.1.2 - l21- +

Emergency Cooling Pond j i

Return Valve |2
.

JJ-055 2 fil-16-78 ' Service Water. System CCW Ref FSAR 9.2.1.2 l 18*

' Heat Exchanger Block Valve

J-056. If 01-18-77- Service Water to . Ref FSAR 9.2.1.2- 2
-Circulating Water Pumps !.,

i and Chemical-Injection
~

System Isolation valve'

| ggJ-058 L2. 11-16-78 Reactor Building Air - Ref FSAR 6.2.2.2, 6.2.4.2, 9.2.1.2
Cooler Isolation Valve

1
'

-

Table 1.7-11
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MIDLAND 1&2-FSAR

TABLE 1.7-11 (continued)

Drawing i
No. Rev. Date Title n era ry |2

J-085 0 12-21-78 Service Water System Bef FSAR 9.2.1.2 18Strainers

J-102 1 12-27-77 Reactor Coolant Letdown Ref FEAR 7.6.1, 7.6.1.4, 9.2.2.2, 9.3.4.2
Block Valve 5

J-132-1, 5 01-08-79 Auxiliary Feedwater Pump- Ref FSAR 7.4.1, 7.4.1.1, 9.2.1.2, 10.4.9.2 1 18

J-132-2, Turbine
2J-132-3, &

J-132-4

J-133-1 & 5 01-08-79 Auxiliary Feedwater Pump- Def FSAR 7.4.1, 7.4.1.1, 9.2.1.2, 10.4.9.2 18
J-133-2 4 01-08-79 Electric

J-136 2 04-03-78 Auxiliary Feedwater Pump l<c f FS AE 10. 4.9.2 |
hecirculating Valve !

J-138-1 3 09-29-78 Ltean Cenerator Main bef FSAR 6.2.4.2, 10.4.7.2 4 18
J-138-2 Feedwater Isola tion Valve
J-138-3 14
J-138-4

J-139 2 01-08-78 Main- Auxiliary Feedwater Ref FSAR 10.4.9.2
Crosstie Isolation Valve -18

J-141-1, & 4 01-10-79 Auxiliary Feedwater Ref FSAR 7.4.1.1, 10.4.9.2
J-141-2 System Valves 2

J-167 2 08-16-78 Reactor Building Collec- Re f t'S AR 6. 2.4. 2 l 14
tion IIcade r Isolation 2
Valve

J-173-1 & 3 11-27-78 Reactor Building Isola- Ref PSAk 6.2.2.1, 6.2.4.2, 9.1.3.2 118
|2J-173-2 tion Valve - Motor

Operated 1

J-174 1 08-10-78 Reactor Building Isola- Ref FSAR 6.2.2.1, 6.2.4.2 i 14
tion Valve - Air 2
Ope ra ted

J-175 1 08-29-78 Reactor Coolant Letdown Ref FSAR 6.2.4.2, 9.3.4.2 | 14
Cooler Isolation Valve 12

Table 1.7-11
(sheet 4)
Revision 18
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-TABLE 1.7-11 (continued)

Drawing . ..

.Date Title Remarks I
. . . |2No. Rev.

,J-176 1 '12-12-77 Reactor' Coolant Pump Seal Ref FSAR 6.2.4.2, 9.3.4.2 ' l5
1 Return Chutoff Valve I2

7J-177-1 &' 3 03-06-79 Reactor Building Isola- Ref FSAR 5.4.7.2, 6.2.4.2, 6.8.2.3, 9.2.6.2 I 21
. J-177-2 : tion Valve Solenoid 2' Valve

J-178- 4 '05-30-79 Typical Safety-Related Ref FSAR 5.4.7.2 |27
Motor Operated valve

18
.J-179- 'l ;11-27-78 : BWST Recirculation and Ref FSAR 6.2.2.1

.!2Purification Outlet and
- Return Valves '

J-184 5 01-12-79 Typical Solenoid Valve, Ref FSAR 5.4.7.2, 6.8.2.3 ' i 18
Energize to Open

J-185. l' 07-05-77 Typical Solenoid Valve, Ref FSAR.9.2.2.2
; _. Energize to Close

J-188 l' 11-16-78 Emergency Diesel Oil Ref FSAR 9.5.4.2
Transfer Pump gg.

J-189 0 .02-07-79 Reactor Building Spray- Ref FSAR 6.2.2.1
.. System Hydrazine Pumps ! 14

J-198 1 ,05-05-76 Penetration Pressurization Ref FSAR 6.2.4.2, 6.8.2.3
2System Valve

,

,

j :J-203. 3 12-12-78 Auxiliary Feedwater Pump - Ref FSAR 6.2.4.2, 10.4.9.2 | 18
Turbine Main Steam Supply 2

' Block Valve

- J-215 1 09-12-78 ' Reactor Building Vent Ref FSAR 6.2.4.2 | 14
| Header' Isolation Valve 'l2

1 J-221 .4' -01-12-79 High-Pressure Penetration Ref FSAR 6.2.4.2, 6.8.2.3 1 18j. Pressurization Valve

J-226-1 & '2 '.01-18-79 Condensate Storage Tank. Ref FSAR 10.4.9.2 I 19,

J-226-2 . Auxiliary Feedwater Supply' |2
4 - Valve 3

*
.

4

Table 1.7-11 ,

(sheet.5)
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TABLE 1.7-11 (continued)

Drawing |2
No. Rev. Date Title Remarks |

| 39J-227-1, 3 01-18-79 Service watel System Ref FSAR 10.4.9.2
J-227-2, &3 01-18-79 Auxiliary Feedwater Supply
J-227-3 0 01-12-79 Valve

J-230 1 11-29-78 Feedwater Startup Drain Ref FSAR 6.2.4.2, 10.4.7.2 18
Valve

J-231 2 01-16-79 Motor Driven Auxiliary Ref FSAR 10.4.9.2
Feedwater Pump Condensate |2
Storage Tank Block Valve 1

I 2"J-232-1 & 4 06-11-79 Star.dby Makeup Pump Ref FSAR 9.3.4.2
J-232-2 | 18

J-234-1, 3 02-21-79 Steam Generator Auxiliary Ref FSAR 6.2.4.2, 10.4.9.2 39
J-234-2, & 3 02-20-79 Feedwater Isolation Valve
J-234-3 4 02-20-79 Motor Operated

J-235 2 11-27-78 High-Pressure Injection Ref FSAR 9.3.4.2 2
Supply Valve

J-237-1 & 3 06-11-79 Makeup Pump Auxiliary Ref FSAR 9.3.4.2 |25
J-237-2 Lube oil Pump [2

J-238-1 & 3 06-11-79 Standby Makeup Pump Ref FSAR 9.3.4.2 l 25
J-238-2 Auxiliary Lube Oil |2

Pump |

J-251 2 11-16-78 Reactor Building Air Ref FSAR 6.2.2.2, 6.2.4.2, 9.2.1.2 | 18
Cooler Throttling Valve |2

J-252 2 02-01-79 Auxiliary Feedwater Re f FSAR 10.4.9. 2 | 21
1 solation Valve !2

J-253-1 & 2 11-27-78 Decay Heat Return Ref FSAR 5.4.7.2, 6.2.4.2, 7.6.1, 7.6.1.2 1 18
J-253-2 Isolation Valve I2

J-258 2 02-21-79 Main Steam Line Isolation Ref FSAR 6.2.4.2, 10.3.2.3 | 21
Valve Alarms and Status |2
Light |

J-261-1 & 2 12-12-78 Auxiliary Feedwater Flow Ref FSAR */.4.1.1, 10.4.9.2 | 18
J-261-2 Control Valve Indication |2

Table 1.7-11
(sheet 6)
Revision 25
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i! ' TABLE 1.7-11 (continued)-

! '
t
''

,

I ' I[ ;' i ~, Drawing - . .
Date Title Remarks-No. Rev.' .

i

cJ-262 .1 07-18-77' ESFAS Subsystem Manual |2
I

r,' ' Bypass Status Lamp
(

18b LJ-263 ' O. |02-24-78: Decay Heat kemoval System Ref FSAR 5.4.7.2 ,

Dump to. Sump Valves 2'

J-264 2 --05-30-79 Low Pressure Injection Ref FSAR 5.4.7.2 .I 27
. I2Crosstie valves

J-298 1- .05-16-78,1 Core ' Flood Tank Vent Valve Ref FSAR 5.4.7.2, 7.1.2.5 |5

J-420-l's,'l' 08-03-78 -Service Water Pump Cooling Ref PSAR 9.4.8.2 .I 14
| 18 -.J-420-2 2- 12-12-78 Fans -

| :, .J-421-1 s.,1 08-03-78 .- Service Water Standby Ref FSAR 9.4.8.2 | 14 -
,

.J-421-2' Pump Cooling. Fan |2;

,J 423-1 s 1- 01-05-78 - Diesel Generator Supply Ref FSAR 9.4.7.2 | 27 '

L i

[: J-423-2

.J-806-1 s l' -04-28-77 Component Cooling Water -Fef FSAR 9.4.5.2
J-806-2, Pump Room Unit Cooler

. . . I
.J-807 .l' 03-24-78 Spare CCW Pump Room. Unit Ref FSAR.9.4.5.2

Coole r
.

2 L

J-808-1:s" 1 04-28-77 Makeup Pump Room Unit - Ref JFS AR 9.4.5.2
J-808-2. Cooler

!! .J-809 0. 01-13-76 Spare Makeup Pump Unit. Ref FSAR 9.4.5.2
' Cooler ,

"

Au' iliary Feedwater Ref FSAR 9.4.5.2.. J- 810 1 04-28-77.~ x
Electric. Pump Room Unit

'Cooler '

J-811 2' 01-08-79 Auxiliary,Feedwater Steam Ref FSAR 9.4.5.2 |18|' ,

' . Driven Pump Room Unit
Cooler

2

'J-812- -1 04-28-77 Decay. Heat Removal Heat . Ref PSAR 9.4.5.2
Exchanger Room Unit Cooler

I

Table 1.7-11 i
'(sheet 7)
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TABLE 1.7-11 (continued)

Drawing
No. Rev. Date Title Remarks

J-813 1 04-28-77 Engineeled Safeguards Pump Ref ESAR 9.4.S.2 ,

Room Unit Cooler

10
J-824 1 01-08-79 Safeguards Chilled Water Ref 53AR 9.2.10.2 ,2

Pump

J-825 1 03-27-79 Switchgear and Battery Ref FSAR 9.4.1.2 | 21
15

| Room Unit Coolers

J-829-1, 3 10-13-78 Auxillary Building Safety- Re f FLAR 9.2.10.2 , 18

J-829-2, Related Chiller Indication i
,

J-829-3, and Alarms j$
*J-829-4, &

J-829-5

jJ-831 1 08-08-77 Fuel Area Safety Isolation Ref FSAR 9.4.2.2 2,

Dampers

J-832-1 & 2 12-28-78 Fuel Area Emergency Ref ESAR 9.4.2.2 1 18 |

J-832-2 Exhaust Fan l2

J-834-1 & 2 03-02-79 Reactor Building Recircu- Ref FSAR 6.2.2.2 l 21
J-834-2 2 01-10-79 lating Air Cooling Unit 1 18

| Fan i2
i

J-841-1 & 2 09-12-78 Reactor Building Isolation Ref FSAR 6.2.4.2 l 14
| J-841-2 1 02-09-77 Dampers Motor Operated 18

1
'

J-854 2 07-18-77 Contlol Room A'H Unit Ref FSAR 9.4.1.2 .

!

i J-855 2 07-18-77 Control Room A/H Unit Ref FSAR 9.4.1.2 |2
Discharge and Return
Dampers

J-856 3 02-01-79 Conttol Room Recirculating Ref FSAR 9.4.1.2
Air Fan 21

| J-857 4 04-02-79 Control Room Recirculsting Ref FSAR 9.4.1.2
Air Filter Fan Discharge j2i

tj and Suction Dampers

i

1
i

Table 1.7-11e
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[! '' TABLE'l.7-11 Icontinued)

e

Drawing s
,

No. Rev. Date Title- Remarks -s

J-858' 2' 07-18-77 ' Control Room Recirculating Ref.FSAR 9.4.1.2
~

Air Filter Fan Bypass *

' Damper ,

;J-859 3- 02-01-79.' Control Room Makeup Air Ref FSAR 9.4.1.2 I 21
"

Supply Fan

-J-860 2 '07-18 h7/ Control Room Makeup Air Ref PSAR 9.4.1.2
-Supply Fan Discharge and
Suction Damper $

07-28-77'. Control Room Makeup Air Ref FSAR 9.4.1.2 2'J-861 .2 2

Supply Fan Bypass Damper

J-862 2 07-18-77 Control Room Outside Air Ref FSAR 9.4.1.2
Intake and.Switchgear Room

~ -Air Supply Isolatio3'
Dampers <

J-863-l'& 3f 02-01-79 Cable Spreading Room Ref FSAR 9.4.1.2 | 21 '
J-863-2' Supply and Control Room |2

<Exhauet Dampers t
.,

J-864 4 02-01-79.. Control Room Emergency Ref FSAR 9.4.1.2 - f 21
Makeup Air Supply Valve

J-865 2 07-18-77 Control Room A/H Hamidi- Ref.FSAR 9.4.1.2 2
fier Steam Supply Isola-

. tion valve

--J-867, 2 02'01-79 ' Battery Room Exhaust Fan Ref FSAR 9.4.1.2 1 21-

and Discharge Damper. 2

'J-869 .B 06-20-79 Control Room Pressurizing Ref FSAR 9.4.1.2 |27
System Flow Control Valve g2

. . .

P

1
,

Table 1.7-11
(sheet 9)
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TABLE 1.7-12

BOP SYSTEM AND EQUIPMENT LOOP DIAGRAMS

Drawing
5

No. Rev. Date Title Remarks

J-300-1 3 05-22-79 Loop Diagram Legend and While loop | 27
Notes diagrams are

5not specifically
J-300-2 0 05-22-79 Loop Diagram Legend and referenced in

. Notes the FSAR test,
25'

they are
J-300-3 0 06-06-79 -Loop Diagram Legend and supplied to

Notes provide repre-
- sentative loop

J-303-06 1 01-19-79 Makeup and Purification, details to 5
Units 1 & 2 clarify instru-,

ment instal-
J-303-07 1 01-19-79 Makeup and Purification, lation 14

Units 1 & 2 5

J-303-08 1 07-13-79 Makeup and Purification,
Units 1 & 2

25
J-303-09 2 07-13-79 Makeup and Purification,() Units 1 & 2

J-316-02 3 06-11-79 Component Cooling Water, 1 27
i Units 1 & 2 15

J-316-04 2 06-11-79 Component Cooling Water, | 27
Units 1 & 2

5
l
r i 27J-316-05 1 06-11-79 Component Cooling Water,

Units 1 & 2

J-316-06 0 10-06-77 Component Cooling Water,
Units 1 & 2 5

, _

J-316-08 1 10-06-77 Component Cooling Water, ' '~~'

Units 1 & 2

J-316-09 1 10-05-77 Component' Cooling Water, | 18
Units 1 & 2 15

J-316-11 1 08-10-78 Component Cooling Water,
I"Units 1 & 2

(~') (sheet 1)
(_,- Revision 27
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TABLE 1.7-12 (continued)

Drawing
No. Rev. Date Title Remarks 5

J-318-07 2 12-03-79 Service Water cooling | 27
Tower and Pump Servic

5Structure

J-319-05 3 09-10-79 Service Water, Reactor, | 27
and Auxiliary Building | 5

J-321-07 1 07-18-79 Reactor Building Pene- | 25
tration Pressurization,

5Units 1 & 2

J-337-07 2 06-05-79 Feedwater and Condensate,
Unit 2

J-337-17 2 07-23-79 Feedwater and Condensate,
Unit 2 25

J-337-25 1 06-05-79 Feedwater and Condensate,
Unit 2

J-337-26 1 06-05-79 Feedwater and Condensate,
Unit 2 |5

J-337-29 1 01-30-79 Feedwater and Condensate, i 21
Unit 2 |5

J-337-30 1 10-02-79 Feedwater and Condensate, | 27
Unit 2 gg

J-337-31 1 10-02-79 Feedwater and Condensate, | 27
Unit 2

''
J-337-32 0 02-02-79 Feedwater and Condensate,

Unit 2

J-338-19 2 06-05-79 Feedwater and Condensate,
,

j Unit 1

| J-338-20 2 06-05-79 Feedwater and Condensate,
25

| Unit 1

J-338-22 2 07-23-79 Feedwater and Condensate,
Unit 1

(sheet 2)
Revision 27
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TABLE 1.7-12 (continued)

Drawing
gNo. Rev. Date Title Remarks

J-338-27 1 01-30-79 Feedwater and Condensate, | 21
Unit 1 |5

J-338-28 2 06-05-79 Feedwater and Condensate, 1 25
Unit 1 15

J-33R-29 1 02-06-79 Feedwater and Condensate, | 21
Unit 1

9

J-338-30 1 10-02-79 Feedwater and Condensate, l 27
Unit 1 jg |

J-338-31 1 10-02-79 Feedwater and Condensate, | 27 !

Unit 1

J-338-32 0 02-02-79 Feedwater and Condensate,
Unit 1 |

|
J-352-05 3 07-31-79 Emergency Diesel Fuel Oil | 27 |Storage and Transfer

|

Os I

J-357-05 0 12-16-77 Chilled Water System
5

J-357-06- 0 09-27-77 Chilled Water System

J-365-01 2 09-13-79 Control Room HVAC

J-365-06 2 08-24-79 Control Room HVAC 27

J-365-07 2 09-13-79 Control Room HVAC

J-368-01 2 12-21-78 Miscellaneous Structure
HVAC

J-368-02 1 02-1?-79 Miscellaneous Structure'

18
HVAC

J-368-03 1 11-21-78 Miscellaneous Structure
HVAC,

J -3 68-04 'l 11-21-78 Miscellaneous Structure
HVAC 14

J-392-1 2 10-30-79 Instrument Rack UN 1C166

s (sheet 3)
- Revision 27
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TABLE 1.7-12 (continued)

Drawing
5

No. Rev. Date Title Remarks

J-392-2 2 10-30-79 Instrument Rack UN 1C166

J-392-3 1 10-30-79 Instrument Rack UN 1C166

J-192-4 1 10-30-79 Instrument Rack UN 1C166

J-393-1 2 10-30-79 Instrument Rack UN 2C166 27

.T-393 ~ 2 10-30-79 Instrument Rack UN 2C166

J-393-3 1 10-30-79 Instrument Rack UN 2C166

J-393-4 1 10-30-79 Instrument Rack UN 2C166

J-397 0 09-23-77 Instrument Rack Power 5
Diagram

O

(sheet 4)
Revision 27
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TABLE 1.7-13

V BOP INSTRUMENT LOCATION DRAWINGS

Drawing
No. Rev. Date Title Remarks

J-31 1 6 05-29-79 Area 1, Elevation 568'-0" While instrument
location drawings

J-3102 5 06-08-79 Area 1, Elevation 584'-0" are not
specifically

J-3103 6 09-11-79 Area 1, Elevation 584'-0" referenced in
the FSAR text,

J-3104 4 06-20-79 Area 1, Elevation 599'-0" they are4

supplied to aid,

J-3105 4 06-26-79 Area 1, Elevation 599'-0" in, determining 27seismic and
J-3106 4 06-12-79 Area 1, Elevation 614'-0" environmental

criteria and
J-3107 3 06-12-79 Area 1, Elevation 614'-0" to illustrate

instrument ;

J-3108 1 06-20-79 Area 1, Elevation 624'-0" location and |
'separation

.

J-3109 5 09-11-79 Area 1, Elevation 634'-6" where applicable'

,

J-3110 4 09-11-79 Area 1, Elevation 634'-6" )s

J-3111 3 03-08-79 Area 1, Elevation 634'-6" |21

J-3112 3 05-29-79 Area 1, Elevation 645'-On 27

J-3113 2 10-10-78 Area 1, Elevation 645'-0" |18

J-3115 2 05-23-79 Area 1, Elevation 659'-0"

J-3116 2 05-29-79 Area 1, Elevation 659'-Ou 27

J-3124 2 07-23-79 Area 2, Elevation 593'-6"

J-3125 0 09-07-78 Area 2, Elevation 626'-0" |18
IJ-3126 1 01-10-79 Area 2, Elevation 640'-0" Ref Fig. 7.2-5 |19

J-3127 0 09-07-78 Area 2, Elevation 659'-0";

J-3128 0 09-07-78 Area 2, Elevation 685'-0" 18

J-3130 0 01-10-79 Solid Radwaste Building

J-3132 1 11-08-79 Safety-Related Yard Piping |27
.

(sheet 1)
,/ Revision 27
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TABLE 1.7-13 (continued)

Drawing
No. Rev. Date Title Remarks

J-3133 1 11-08-79 Safety-Related Yard Piping

27
J-3134 5 06-08-79 Area 3, Elevation 568'-0"

J-3135 4 05-29-79 Area 3, Elevation 584'-0"

J-3136 4 03-09-79 Area 3, Elevation 599'-0" 21

J-3137 1 06-08-79 Area 3, Elevation 614'-0"

J-3138 1 06-14-79 Area 3, Elevation 614'-0"
27

J-3139 1 06-20-79 Area 3, Elevation 634'-6"

J-3140 1 06-20-79 Area 3, Elevation 634'-6"

J-3141 0 09-23-77 Area 3, Elevation 634'
18

J-3143 0 09-15-76 Area 3, Elevation 659'-0" ||
J-3147 1 07-17-79 Area 3, Elevation 685'-0" |27
J-3148 0 12-16-77 Area 3, Elevation 704'-0" |18
J-3150 2 06-14-79 Area 4, Elevation 593'-6" | 27
J-3151 0 09-07-78 Area 4, Elevation 626'-0"

J-3152 1 12-01-78 Area 4, Elevation 640'-0" Ref Fig. 7.2-5

J-3153 0 09-07-78 Area 4, Elevation 659'-0" 18

| J-3154 0 09-07-78 Area 4, Elevation 685'-0"

| J-3198 0 09-15-78 Diesel Generator Building Section
1

J-3199 1 01-11-80 Diesel Generator Building Section
27

J-3204 5 11-08-79 Service Water Pump Structure,
Elevation 634'-6" | 21

J-3205 3 04-06-78 Service Water Pump Structure
Below Elevation 634'-6u 18

(sheet 2)
Revision 27-
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1 ,. TABLE 1.7-15
I'
C EOP EQUIPMENT SCHEMATIC DIACRAMS
i . ,.

, '
I

,

i..

Drawing
and 18*

i
Sheet Rev. Date Title Remarks t

i

~E-139 2 04-05-79 Steam Generator Ref FSAR 8.3.1.2 I 2I' |;
Recirculation Pumps I 19 :

I
- E-153, 3 12-18-79 Auxiliary Feedwater Ref FSAR 7.4.1.1, 8.3.1.2, 9.2.1.2, 10.4.9.2 ! 27 i

'; Turbines | 19
'

l' 3 |27 |i

2 31

g g,
l- 3 .1

4 3 !

! :5 3 27-
i 6 3: i

s '7 3'
2 '8 -3
2 9 2 1 21
j. 10' 3 .

i 11 -- 3 '

12 -3. ,

[ 13 2 27

.E-154- 2 .12-28-79 . Motor Driven Auxiliary Ref FSAR 7.4.1.1, 8.3.1.2, 9.2.1.2, 10.4.9.2 !'

- Feedwater Pump
J1- 2

3 '2 '
.1 21
1

2' 3'
'4- l'

5' '2 8 27 !
6. 1 |
7 1 21 ;z

1 '8- 1 ;

.9 1 8 27''

} 10 0 ,

11 0
- 12 .O
t .i.

! '2-155 .2 '03-09-79'' Main Feedwater Isolation Ref FSAR 6.2.4.2, 10.4.7.2 21 j

and Startup Drain valves i

| l' 1
'

i 1A' 1
.!-2' 2

(; 3 2.
1
1

i

|Table 1.7-15"

s '' (sheet 1)
1: Revision 27
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TABLE 1.7-15 (continued)'

Drawing
and 18

Sheet Rev. Date Title Remarks

E-158 3 08-03-79 Auxillary Feedwater Ref FSAR 6.2.4.'2, 7.4.1.1, 10.4.9.2 | 27
system Valves 1 18

1 1
2 1
3 1
4 1
'. 1
6 1
7 1,

8 1
9 1

10 1
11 1i

12 1
13 1
14 1
15 1

16 1
17 1
18 1 2219 1

, 20 1
1 21 2
5 22 2
'

23 2
24 1

i 25 1
26 1
27 14

! 28 1
29 1
30 1
30A 1
31 1

1 32 1
33 1
34 1
35 1i

36 0
I 37 0

38 A
1

i

l
Table 1.7-15
(sheet 2)
Revision 27

) 3/80
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TABLE 1.7-15 (continued)

Drawing 18
and '

Sheet Rev. Date Title Remarks

E-185 2 05-16-79 Service Water Pumps Vent Ref FSAR 9.2.1.2
Valves 27

1 2
2 1
3 1

184 1
5 1
6 1

E-186 4 06-11-79 Service Water Pumps Rei FSAR 8.3.1.2, 9.2.1.2
1 2
2 2 27*
3 2'
4 3

'
5 2

E-187 4 06-11-79 Spare Service Water Pump Ref FSAR 8.3.1.2, 9.2.1.2
1 3
2 2
3 2
4 3 21

i 5 3 ,

'
6 2

,

E-191 3 04-16-79 2ervice Water Purp Pit Ref FSAR 9.2.1.2
Sluice Gates

1 3
2 3

E-192 2 06-11-79 Service Water System Ref FSAR 9.2.1.2
Loop Isolation Valves 27

1 1
,

2 1'

3 1
,

E-193 2 08-03-79 Service Water System Ref FSAR 9.2.1.2
.

Plant Isolation Valves
| 1 2 .
'

2 2

,

i

|

Table 1.7-15
(sheet 3)
Revision 27
3/80
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TABLE 1.7-15 (continued)

Drawing 18
and

Sheet Rev. Date Title f.emarks

E-194 3 04-16-79 Diesel Gentrator cooler Ref FSAR 9.2.1.2
Isolation Valves g

2 2

E-195 2 04-16-79 Service Water System Ref FSAR 9.2.1.2
Emergency Cooling Pond I 18

iReturn Valves 127
1 2 1 18
2 1

E-196 2 04-05-79 Service Water System Ref FSAR 9.2.1.2 1 21

Component Cooling Water
18Heat Exchanger Block

Valve
1 2 | 21
2 1 t18

E-198 2 04-16-79 Reactor Building Air Ref FSAR 6.2.2.2, 6.2.4.2, 8.3.1.2, 9.2.1.2
Cooler Throttling Valves

1 2
2 2

E-199 2 04-16-79 Reactor Building Air Ref FSAR 6.2.2.2, 6.2.4.2, 8.3.1.2, 9.2.1.2
Cooler Isolation Valves

1 2
2 2
3 2 27
4 2

E-200 2 04-16-79 Service Water to Circula- Re f FSAR 9.2.1.2
ting Water Pumps and
Chemical Injection System
Isolation Valves

1 2
2 2

E-203 4 10-29-79 Component Cooling Water Re f FSAR 8. 3.1. 2, 9.2.2.2
to RCP Solenoid Valve

Table 1.7-IS
(sheet 4 )
Revision 27
3/80

0 0 0



.. -. . _. _ .._.< _ .. _ .. _ .~., .._ _ _ -._ _ .m _ _ _ _._--..___._.~-.___,_.____-._____.__._.m. - _ _

+

'I*
;

J

MIDLAND 1&2-FSAR

fI'

TABLE 1.7-15 (continued)'
.

5

Drawing
,

-and 18 i
' Sheet Rev. Date Title Remarks '-

,

e . . ,

Component Cooling. Water Ref FSAR 8.3.1.2, 9.2.2.2 |

.

'E-205 4 05-16-79
Pumps. ,

1 '3- 27 -1,

'2 3
13 4 .

;;. -4 4 -[
5 4e

,

I. 6 4
g gg . !7- 3

Is E-206 '2. 05-16-79 Spare Component Cooling Ref FSAR 8.3.1.2, 9.2.2.2
i Water Pump

1 2 !

2 2 27
!' ' 3 -2 1

i 4 2 '

5 2-..

!- 6 ;.' 1
l'

i' E-209 . 2 04-05-79 Component Cooling Water Ref FSAR 9.2.2.2
Decay Heat Cooler Block 21 ;

'
Valve*

~1 1 e
'

i '2 ,1 | 18 '

i
:E-210.. 2- 04-05-19 Component Cooling Water Ref FSAR 9.2.2.2 | 27

'

Heat Exchanger Bypass | 18;

, Isolation Valve I
l' 1 2

'

; 2 1'
' 21

: E-211 1. 03-21-79 Component' Cooling Water Ref.FSAR 8.3.1.2
I Letdown Cooler Block -

38 'Valves '

1 1
2 1 21'

i .

Component Cooling Water Ref FSAR 9.2.2.2 | 27; E-212 2- 04-05-79'
.

Loop Isolation Valves
1' 1 2 21
; 2 1
.

i
; Table 1.7-15
i' (sheet 5)
i Revision 27

.
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TABLE . 7-15 (continued) ,

Drawing
18and

Sheet Rev. Date Title Remarks

E-213 2 03-29-79 Component Cooling Water Ref FSAR 6.2.4.2, 8.3.1.2, 9.2.2.2
Reactor Building
Isolation Valves

2 2
2 2 21
3 2
4 2
5 2
6 2

E-214 3 03-23-79 Reactor Coolant Pumps Ref PSAR 8.3.1.2
1 1
2 1 18
3 2
4 1
5 2
6 3
7 0

E-215 3 03-29-79 Reactor Coolant Pump Ref FSAR 8.3.1.2
Auxiliary Control

1 3 21
3 3
3 3
4 3
5 3

E-216 3 03-21-79 Reactor Coolant Pumps Ref FSAR 8.3.1.2
ac Lube Oil Pumps

1 3
2 2 | 18

E-217 3 04-16-79 Reactor Coolant Pumps Ref FSAR 8.3.1.2
27de Lube Oil Pumps

1 3
2 2 | 18

E-218 4 12-27-79 Reactor Coolant Pressur- Ref FSAR 8.3.1.2
izer Heaters

1 2 21
2 2
3 2

Table 1.7-15
(sheet 6)
Revision 27
3/80
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,

* - TABLE'l.7-15 (continued)
5: ,.

*:

,

l Drawing
and

.

Sheet Rev. Date Title Remarks. 18

4 1
S 1,

6 2 '21
7 ,1 .}- 4

,

8- 2,

i~ 9 1- 18
10 0

'E-220 3- 03-21-79 . Reactor Coolant Pump Power Ref FSAR 7.2.1.2
. Monitoring System 18,

1- 0;-
2 2.

*
3 2

+ 4 1

I' S- 1- 21.

E-222 2' 03-21-79 Reactor Coolant Pressur- Ref FSAR 8.3.1.2
'

.

'izer Spray Valve
| 18

2 2
} 3 0 21

E-223 2: 03-21-79 Reactor Coolant Pressur- Ref FSAR 8.3.1.2
izer Electrically Operated i

Relief Valve | 18*

1

E-224 3 12-28-79 - Reactor Coolant Pump Ref FSAR 8.3.1.2 | 27
Space Heaters | 18 ' ,

.E-225 2 03-21-79 Air Operated Valves Ref FSAR 6.2.2.1, 6.2.4.2j~
2 2 21
2 2-

* 3 1
'4 1' | gg*

5 ~ 0 I
7

j~ E-226- 2 .10-02-79 Reactor Coolant System Ref FSAR 8.3.1.2
;. Motor Operated Valves ,

1 1- 27,

'2' 2
1 3' .2
7 4 '1 -

,

h.
Table 1.7-15

j (sheet 7)
Revision 27

j- 3/S0
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TABLE 1.7-15 (continuco)

Drawing
and 18

Sheet Rev. Date Ti t l e- Remarks

E-227 2 04-16-79 Reactor Coolarit arid Re f FSAR 6. 2.4. 2, 8.3.1.2 | 27
Pressurizer System | 18
Solenoid Valves ,1

1 1
2 0
3 2 27

E-231 3 08-13-79 Makeup Pumps Re f FSAR 8. 3.1. 2, 9.3.4.2

1 3
2 2 g

203 1 1

4 3

5 3
6 3 27
7 2
8 2
9 2

10 0
11 0 20
12 0

E-232 5 08-13-79 Sp&re Makeup Famp Ref FSAR 8.3.1.2 27
1 4

| 202 3
3 1
4 4 27
5 4
6 3 20.7 2
8 0

| 279 2
10 0 20
11 0
12 0

E-233 3 07-03-79 Makeup Pump Auxiliary Ref FSAR 8.3.1.2, 9.3.4.2
Lube Oil Fump

1 3
2 3
3 2 20
4 1

1275 0

1

Table 1.7-15
(sheet 8)
Revision 27
3/80
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TABLE 1.7-15 (continued)

Drawing
18and

Sheet Rev. Date Title Remarks

E-250 3 12-28-79 Decay Heat Removal System Ref FSAR 5.4.7.2, 7.1.2.5
Motor Operated Valves

1 3
2 1 77
3 1
4 0
5 2
6 2
7 1 | 18

E-251 2 03-09-79 Core Flooding Tank Sample Re f FSAR 5.4.7. 2, 6.2.4.2, 8.3.1.2 21
Line Isolation Valves

E-252 3 12-28-79 Decay Heat Removal Low- Ref FSAR 5.4.7.2, 6.2.4.2, 7.1.2.5 1 27
| 21Pressure Injection valves

| 181 2
2 1

3 2
4 2
5 1
6 2
7 2

E-253 3 12-28-79 Decay Heat Cooldown and Ref FSAR 5.4.7.2, 6.2.4.2, 7.6.1.2, 8.3.1.2
Return Isolation Valves

1 3
2 1
3 3 27
4 1
5 2
6 3
7 3
8 3
9 3

10 2
11 3

E-254 3 12-28-79 Core Flooding Tank Outlet Ref FSAR 5.4.7.e, 7.6.1.3, 8.3.1.2, 7.1.2.5
and Gas Sample Valves

1 3
2 3

Table 1.7-15

: (sheet 11)
* Revision 27
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TABLE 1.7-15 (continued)

Drawing
and 18

Sheet Rev. Date T1tle Femarks

E-255 3 12-28-79 keactor Eutiding Spray Eef FSAR 6.2.2.1. 8.3.1.2
Pump

1 2
2 2
3 2
3A 1
4 2 27
5 2

E-256 2 12-28-79 Reactor Building Spray Ref FSAR 6.2.2.1, 6.2.4.2
Valves

1 2
2 2

E-257 3 12-28-79 Borated Water Storage Ref FSAR 5.4.7.2, 6.2.2.1, 8.3.1.2
Tank Recirculation and 21
Outlet Valves

1 3 1 27
2 1 1 21
3 1 1

4 3 1 27
15 1
| 186 1

E-258 3 12-28-79 Reactor Building Emergency Ref FSAR 5.4.7.2, 6.2.2.1, 6.2.4.2 27
Sump outlet Valves

1 3
2 1

E-260 1 11-14-78 Reactor Building Motor Ref FSAR 6.2.2.1, 6.2.4.2, 8.3.1.2 18
Operated Isolation Valve

1 1
2 1

E-313 1 02-04-80 Radwaste Gas Vent Header Ref FSAR 6.2.4.2, 8.3.1.2
Isolation valves 27

2 1

Table 1.7-15
(sheet 12)
Revision 27
3/80
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I -TABLE 1.7-15'(continued)
4

i
; .. .

t
,

!
f. . Drawing

18). and ,

; Sheet Rev. Date Title Remarks ,

t

E-318 1 03-21-79' Spent Fuel Pool Cooling Ref FSAR 9.1.3. 2
i Pump 21 I
i ~1 1

1 _2 1
1

f' E-322.. 3 02-05-80 Fuel Pool Cooling Ref FSAR 6.2.4.2, 9.1.3.2 :

!
i Purification System Valves

rj; .1 1
l' -2 2 !

i 3. -2

-
- 27

t E-325 'l 05-16-79 Penetration Pressuri- Ref FSAR 6.2.4.2, 6.8.2.3, 8.3.1.2
.zation' System

i

| 2 0
1 -3 1
! '4- 1-
J. '. 5; =1
g. '

| E-3'47f '4 02-12-87 Boron Recovery System Ref FSAR 6.2.4.2, 8.3.1.2
Reactor Building'

Collection Header 18
Isolation Valve f

-1 0 i
, e 27 -
; 2 1
;. 3 0 ;

j 4 0- i

!
. 'E-352 0 07-31-78 Main Steam Line Valves Ref FSAR 6.2.4.2, 10.3.2.3

!. 1 0
i. 2' 0

f .- 3 0 jg ;

!4 0 .

; 5 0
'

4' 6 0 ,

7 .. 0 j

'.,

: 8 0 j

1- . 9 -0
1. -10 0

1j' 11 0.
21

2 12 0
; 13 0
- i

1
'

'

Table 1.7-15
i (sheet 13)
3 Revision 27
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TABLE 1.7-15 (continueg

Drawing 18
and

Sheet Rev. Date Title Femarks

!
14 0

E-370 3 02-06-80 Reactor Nuclear Instru- I0
metatation Protection

1 0
2 2 27
3 2
4 3
5 2
6 0 18

7 0
8 1
9 1

10 1
11 3 2712 1
13 1
14 3
15 1
16 2
17 1

18 3
19 1
20 0 21
21 0
22 1 | 2723 0
24 0 21
25 0
26 1 1 27
27 0
28 0
29 0 21
30 0
31 0

| 2732 1
33 0
34 0
35 0 21
36 0
37 0
38 0

Table 1.7-15
(sheet 14)
Revision 27
3/80
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TALLE 1.7-15 (continded) ,

t

!
Drawing

18and
i

Sheet Rev. Date Title [0:Lar ks

39- 0
40 0

! 41 0
I 42 0
l 43 0 i

44 0 6

45 0 21
46 0
47 0

4

48 0
49 0
50 0

) '
51 0

i 52 0 1

53 0 |.

54 0
55 ?
56 3
57 3

, '

58 3i

59 3
; 60 3

61 3
62 3

- 63 3 ,

} 64 3
:

27'
E-374 3 06-19-79 Emergency Core Cooling Fef FSAR ?.5.1.2

Actuation System,

(Bailey 881)*

1 2
2 14

1 3 2
' 4 1

5 2 i

i 6 1
'

7 2
! 8 1 ,

s 9 1 i

l 10 0 |21 i

, 11 0

] 12 0

i

Table 1.7-15
(sheet 15)

4

J Revision 27
3/80

< _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ ___ _ _ __ _ _ _



MIDLAND 162-FSAR

TABLE 1.7-15 (continued)

Drawing I

and 18
Sheet Rev. Date Title Eemalks

13 0
14 0
15 0
16 1
17 1

18 1 21
19 1
20 1

21 1
22 0
23 0
24 0
25 0
26 0
27 1
28 1

| 2729 3
30 2
31 1 21
32 1
33 1

E-375 2 01-23-80 BOP - Engineered Safety Eef FSAR 5.4.7.2, 6.2.2.1, 6.2.4.2, 6.8.2.3, 7.3.3.2, i 27
Features Actuation System 7.5.1.2.1, 9.2.1.2, 9.2.2.2, 9.2.10.2, 9.3.4.2, 9.4.1.2, 18

9.4.2.2, 9.4.5.2, 10.3.2.3, 10.4.7.2, 10.4.9.2
1 0
2 1
8 1
9 0

10 1
20 1
21 1
22 1 21
27 0
28 0
29 0
30 0
31 0
32 1
33 0
34 0
35 0

Table 1.7-15
(sheet 16)
Revision 27
3/80
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TABLE 1.7-15 (continued)

Drawing
i and 18

Sheet Rev. Date Title Remarks

36 0
37 0 21

59 1.

i .60 1
61 1
62 1
63 1

; 64 1
65 1

,

66 1
67 1
68 1'

69 1
70 1,

71 1,

72 0
73 1
h 1
75 1,

1 76 1
77 1
78 1 1

79 1
'

E-376 F 08-14-78 Control Rod Power Supply Re f FSAR 7.2.1.2
'; Control IO 1

. 8 D
! 9 D
1

E-395 1 02-29-79 Diesel Fuel Oil Transfer Ref FSAR 9.5.4.2 |
| Pumps 21

-

1 1 1
2 1 ,

,

'

t
; E-402 1 01-23-80 Diesel Generator Controls Ref FSAR 8.3.1.2, 8.3.1.2, 9.5.5.2, 9.5.6.2, 9.5.7.2 )

1 1 .

l2 1
27 I

! 3 1
f 4 1

Ii 5 1 '

6 1
7 1

I
Table 1.7-15'

i (sheet 17)
'

Revision 27
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TABLE 1.7-15 (continued 1

Drawing
and 18

Sheet Rev. Date Title Remarks

8 1
9 1

10 1

11 1
12 1
13 1
14 1
15 1
16 1
17 1 27
18 1
19 1
20 1
21 1
22 1
23 1
24 1
25 1
26 1

i 27 1
| 2d 1

29 1

; E-438 2 09-17-79 Reactor Building Recircu- Ref FSAR 6.2.2.2, 8.3.1.2
lating Air Cooling Unit
Fans 21

1 1
2 2 27
3 2

E-439 0 07-12-78 Reactor Building Re f FSAR 6.2.4.2, 8.3.1.2
Isolation Dampers

1 0
2 0
3 0 18
4 0

< 5 0
6 0
7 0
8 0
9 0

10 0,

Table 1.7-15
(sheet 18)i
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TABLE 1.7-15 (continued)
=

4

Drawing
and
Sheet Rev. Date Title Ry.acks*

i

11 0 21
;

12 0 |i

E-440 2 09-21-79 Reactor Building H&V Pef FSAR 6.2.S.2, 8.3.1.2
4

: 1 2
} 2 2
i- 3 2

4 2
5 2*

; 6 1
7 2.

i 8 2
9 2

10 2 j

11 2'

12 2
3 13 2

14 2
15 2
16 2

* 17 2 27
} 18 2
.

19 2
j 20 2
i 21 2
I 22 2
i 23 2

) 24 2
j 25 2
.i 26 2
! 27 "

.

i 28 2
1 28A 1

29 2
j 30 2
' 31 2
j 32 2

33 2.

33A 14

| 34 2
35 1'

i

i Table 1.7-15'

(sheet 19)
Revision 27'
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TABLE 1.7-15 (continued)

Drawing 18
and

Sheet Rev. Date Tatie Remarks

E-452 3 02-06-80 Aux 111aly Building H&V hef FSAR 8.3.1.2, 9.4.2.2
1 1
2 3
3 3
4 2
5 2
6 1
7 2
8 1
9 2

10 2
11 2
12 2
13 2
14 2

2715 1
15A 1
16 2
17 2
18 2
19 1
21 1
22 1
23 2
24 2
25 2 ,

26 1

27 2
28 0
29 2
30 2
31 3
32 2
33 0
34 0

E-456 1 07-03-79 Control Room Outside Ref FSAR 9.4.1.2
iMakeup and Emergency Make-
| IOup Air

1 1 27
2 1

3 1

Table 1.7-15
(sheet 20)
Revision 27
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T ELE 1.7-15 (continued)

.
Drawing

18and,

. Sheet Rev. Date Title Remarks
|

- ;4 1
6 1 277 1;

- 8 1
9 1 3

1 10 1

E-457 0 11-13-78 Control Room Air Handling Ref FSAR 8.3.1.2, 9.4.1.2 ,

j 1 0 1

2 04

i 4 0
5 0
6 0
7 0

E-458 0 11-10-78 Control Room Area Ref FSAR 9.4.1.2
18Recirculation and Exhaust

Air
1 0
2 0
4 0
5 0
6 0 I

| 7 0

7 9 0
;j 10 0

t

11 0,

12 0 t-

i 14 0 ' 21
15 04 ,

17 0 i

18 0 |
r

24 0.

(

| E-468 5 02-19-80 Office Service and Ref FSAR 8.3.1.2, 9.4.7.2, 9.4.8.2 1 27

j Miscellaneous Building |18
1 ILW
' 42 0

43 1 21
47 0
48 1
49 1

4

| Table 1.7-15
(sbeet 21)i
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TABLE 1.7-15 (cont 1nded)

Drawing
18and

Sheet Rev. Date Title Rerarks

| 2151 0
52 0
53 1
54 2
55 2
56 2
57 2
58 0

E-478 2 05-22-79 Auxiliary Eu11 ding Safe- Ref FSAR 8.3.1.2, 9.2.10.2
27qudrd Ch111e.s

1 1
2 2
3 2
3A 1
4 2
5 2
6 1
7 1

E-480 1 02-27-79 Auxiliary Building Safe- Ref FSAR 9.2.10.2
guards; Chilled Water Pumps gi

1 1
2 1
3 1

E-485 2 07-27-79 Engineered Safeguards Unit Ref FSAR 9.4.1.2, 9.4.5
Coolers

1 2
2 2
3 2
4 2 27
5 2
6 2
7 1
8 2
9 2

10 2
11 1
12 2

Table 1.7-15
(sheet 22 )
Revision 27
3/80
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TABLE 1.7-15 (continue 3;

i

1

Drawing;

i
and 18

4 Sheet Rev. Date Title Remarks ,

I
,

E-487 2 01-21-80 Plant water Storage and Ref FSAR 6.2.4.2, 9.2.6.2 I'

| Transfer System |
' 1 2 ;

2 2 ,

3 2 |
'4 1

5 2
6 2

277 2 ,

8 1 }
8A 1 ,

|
9 2

10 1
11 2
12 2
23 2 |

14 2 |
15 2

|15A 0
|16 2 s'

I 17 0 i

|

,

I

i

i

i

I,

i

| Table 1.7-15
(sheet 23)
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exclusion or removal of personnel and property
[~) from the subject land.
%/

2.1.1.2 Site Area Map

The plant property line, which is also the site boundary, the
location of principal Dow facilities within the exclusion area
boundary, and the location of principal plant structures are
shown in Figures 2.1-1, 2.1-1A, and 2.1-2, respectively. The 27
site encompasses 1,235 acres. There are no industrial,
commercial, institutional, recreational, or residential
structures, except for Dow brine well 28 (see
Subsection 2.1.1.1), within the site boundary.

The plant exclusion area is discussed in Subsection 2.1.2.
,

The site is bordered to the north and east by the Tittabawassee
River. A railroad spur for plant use, which connects to the
Chesapeake and Ohio main lines, crosses the Titttabawassee River
east of the site and runs westerly to the plant (see Figures
2.1-1 and 2.1-2).

Gordonville Road, which is the only road immediately adjacent to
the site, runs along the southern property line next to the
cooling pond. The only access to the site is from Poseyville
Road and Miller Road west of the property line as shown in Figure

("') 2.1-1. An access road off of Poseyville Road is provided with a
( j bridge built solely for plant use located in the southern half of

Section 28.

2.1.1.3 Boundaries for Establishing Effluent Release Limits

The boundary used to establish technical specification limits for
the release of gaseous effluents from the Midland plant is the
exclusion area boundary and the perimeter fence where the
exclusion area boundary is within the perimeter fence. The
perimeter fence is located outboard of the patrol road on top of
the outer dikes. See Figure 2.1-1 for layout of the exclusion
area and the top of the dike.

Virtually the entire plant site, with the exception of the access
corridor in Section 28, is enclosed by the perimeter fence to
control casual access to the site. In addition, there is a
fenced-in area surrounding the immediate plant area within the
Midland site . Access to the plant area will be continuously and
actively controlled by CPCo. Only specifically authorized
personnel will be _ permitted access - to the plant area.

The area between the perimeter fence and the water's_ edge in the
case of the Tittabawassee River _and the top of the northwesterly
bank in the case of Bullock Creek is owned in fee by CPCn. There

-

Revision 27
2.1-3 3/80

.

_ . _ _ _ _ _ _



MIDLAND 1&2-PSAR

is no commercial river traffic and little pleasure boat traffic
on the adjoining water areas. h
Two parcels of property owned by Dow are included within this
area: the waste water treatment pond west of the containments
across Bullock Creek and the clarifier area north of the
containments across the Tittabawassee River. See Piqure 2.1-1
for location of the Dow property. Normally, there will be no
persons working in the Dow owned portion of this area. Access to
these portions will be cont alled by gates and Dow personnel or
contractors entering the area will be controlled by, and in
contact with, Dow security personnel. The Dow Security
Communication Center is continuously manned by a minimum of two
persons and will have direct communication with CPCo's Midland
plant.

The nearest gaseous release point to the described boundary is
the auxiliary building stack which is located approximately at
the northernmost edge of the Unit 2 containment. The minimum
distance of this release point to the boundary is 500 meters (see
Piqure 2.1-1). For location of all potential release points for
radioactive gaseous ef fluents see Piqure 11.3-10.

2.1.2 EXCLUSION AREA AUTHORITY AND CONTROL

2.1.2.1 Authority

The exclusion area as defined in 10 CFR 100.3(a) is described as
a " race track" shaped area formed by two semicircles each with a
radius of 519 meters centered on each of the two containment
build ings and joined by tangents parallel to the line joining the
centers of the containments. The minimum distance from the
outside face of either of the containment buildings to the
nearest edge of the exclusion area is 500 meters. (See Figure
2.1-1 for layout of the exclusion area on the property.)

The majority of the area is owned by Consumers. Portions of the
area as shown in Figure 2.1-1 include two segments of land owned
by Dow and portions of the Tittabawassee River and Bullock Creek.

With respect to ownership of property within the exclusion area
owned by Dow, Dow has made the following statement:

All Dow Chemical Company property which is
situated within the 500 meter radius is owned,
in fee simple, by the Dow Chemical Company.
This determination was made after a thorough
examination of pertinent property records by
qualified personnel.

By terms of Section 2 of the General Agreement between Dow
Chemical Company and Consumers Power Company dated June 21, .978, 27
Dow will revise its emergency plan covering evacuation of the

Revision 27
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rersonnel in Dow's Midland plant and other necessary action in
'} connection with a radiological emergency at the Midland nuclear

27plant, and will be in a positiori to promptly carry out any
applicable provisions of its emergency plan whenever required to

. do so by the terms of the Midland plan - Units 1 and 2 site
emergency plan.

.

Dow has also agreed to cooperate fully with Consumers to ensure
that all conditions of license for operation of the generating
plant are met insotar as Dow property, facilities, personnel, and
activities may be affected.

As noted in Subsection 2.1.1.1, all Consumers property within the
exclusion area is owned in fee including mineral rights, and only
a portion of casement 76-193 to Dow is within the exclusion area.

Arrangements have been made with local and state law enforcement
agencies for removal and exclusion of the public from thosei

portions of the Tittabawassee River and Bullock Creek within the
exclusion area in the event of an emergency.

1

I 2.1.2.2 Control of Activities Unrelatcd to Plant Operation
a

Activities taking place within the exclusion area and unrelated
to plant operation will be restricted to the construction,
operation, and maintenance of communication, electric, and
pipelines on casement 76-193, operation and maintenance of the

O tanks for storage of condensate and domineralized water, and 27
associated piping , valves, and equipment, and the wastewater
trea tment pond west of the reactor building across Bullock Creek,
and operation and maintenance of the clarifiers on the Dow
property north of the reactor building across the river.

Normally there are no Dow Chemical personnel working in the Dou
Chemical controlled portion of the exclusion area. Access to 3

those areas (i.e., the area including the wastewater treatment
pond and tanks for storage of condensate and demineralized water' 27
and associated piping , valves, and equipment, west of the reactor
building across Bullock Creek, and the clarifier area north of
the reactor building across the river) will be controlled by
gates on the access routes on the east and west side of the 3

river, and Dow personnel or contractors' entry into the area will
be controlled by Dow security personnel, in the continuously

, manned Dow Emergency Communications and Control Center. A 27
minimum of two persons are on duty in this center 24 hours per
day.

Those employees or contractor personnel who do enter the
exclusion area for periodic equipment surveillance or maintenance
will maintain radio contact with the Dow Emergency Communication
and Control Center dispatcher. If the need arises, the Midland 27
plant-will, via a direct hot line, request the Dow dispatcher to
evacuate the exclusion area in accordance with the agreements as

O,
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d iscussed in Subsection 2.1.2.1. Evacuation notification will be
via direct rad io contact with those employees within the 3

exclus ion area.

Dow personnel or contractors working in that portion of easement
76-193 within the exclusion area will likewise be in radio
communication with the Dow Emergency Communications and Control
Center and will evacuate the area at the direction of Dow's 27
dispatcher. Ilowever, access to this property will be across
Consumers property providing the Midland plant with direct
knowledge of their presence in the exclusion area.

Control and evacuation of those portions of the Tittabawassee
River and Bullock Creek within the exclusion area will be by
state and local law enforcement agencies as noted in Subsection
2.1.2.1.

2.1.2.3 Arrangements For Traffic Control

There are no public highways or railways within the exclusion
area.

All roads within the exclucion area are private roads owned and
controlled by either Consumers Power Company or Dow Chemical
Company. Control of traf fic on Dow owned roads within the
exclusion area by Consumers in the event of an emergency, is
under the same agreement referred to in Subsection 2.1.2.1.

The only railway within the exclusion area is the Consumers owned
spur tracks serving the power block area. All rail traffic on
these spur tracks will be under the control of Consumers.

Portions of the Tittabawassee River and Bullock Creek are
included within the exclusion area. There is no commercial river-
traffic on these areas and little pleasure boat traffic.
Arrangements have been made with the Midland County Sheriff's
Of fice and the Bay City post of the Michigan State Police for | 16
removal and exclusion of river traffic in the event of an
emergency.

2.l.2.4 Abandonment or Relocation of Roads

There are no public roads remaining within the site boundaries or
the exclusion area. Those portions of Miller Road, Sasse Road,
River Road, and Stewart Road which previously traversed the site
have been abandoned by governmental action. The access road
across the S 1/2 of Section 28 from the site to Poseyville Road
is a private road owned, maintained, and controlled by Consumers.

Revision 27
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| 2.1.3 POPULATION DISTRIBUTION

0- 2.1.3.1 Population Within 10 Miles
t

Within 10 miles of the plant, the 1970 estimated population was'

72,706; within 5 miles, there were 48,501 residents. The
3
' following communities are the only significant population i

groupings within 10 miles of the plant: '

Population Location
1

Auburn 1,919 7 mi E

Midland 34,921 Plant partially annexed by city N

Sanford 818 9 mi NW;

Figure 2.1-3 shows the location of these communities relative toi

the plant site.

1-
1

|
t

i
I
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i
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f-
- TABLE 2.2-4

*
-

DOW CORNING STORAGE TANK DESCRIPTION

Number of Tanks
and Quantity

.Chemical (gallons) Symbol"'

Fuel oil (#6) 1 @'1,000,000 1'

2@ 125,000 2

Hydrofluoric acid 1@ 10,000 3

Methyl chloride 4@ 20,000 4,

5 |1Anhydrous hcl 3@ 30,000:2)

Chlorosilanes Numerous varying from 10,000 6
to 20,000* 24

Acetylene (3)

Ammonia 1@ 10,000 7

Miscellaneous Numerous 100,000 total

O storage of solvents 8
,

"'
See Figure 2.2-5 for location

t2i
This storage in rail cars instead of tanks*

1 Dow Corning plans to expand the storage facilities for
chlorosilanes and acetylene in 1980. Present plans call 24
for addition of three 60,000 gallon chlorosilane spheres.
Additional information on new acetylene storage capacity will
be provided by amendment. | 27

:

|

l
|

'

O'
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TABLE 2.2-5

CHEMICAL COMPOUNDS STORED OR TRANSFERRED AT
THE DOW CHEMICAL COMPANY, MICHIGAN DIVISION, MIDLAND, MICHIGAN

Distance to
Nuclear Plant Maximum Storage Conditions
Control Room Quantity Temperature Pressure

Compound Container (meters) (tons) ( C) (psig)

Chlorine Storage sphere 2,440 2,000 -34 0
Railroad tank 800 90 25 82
car s

O
Anhydrous Tank 1,220 125 -29 150 $
hydrochloric Railroad tank 800 75 -29 150 @
acid car

g
e

Vinyl Horton sphere 1,700 550 25 43 7
chloride Railroad tank 800 85 25 43 y

car g
Methyl Tank 2,250 65 0 0
bromide Railroad tank 800 70 25 17

car

Bromine Tank 1,200 90 45 0 |12
Railroad tank 800 50 25 0
car

e

wm Ammonia Railroad tank 800 80 25 135
2) @ car
a s~

E Methyl Railroad tank 800 88 25 70
@ chloride car

U

O O O
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2.4.11.4 Future Ctatrols

O:

The cooling pond is sized to sustain plant operation for 100 days
and shut down in the event the river flow is too low to permit
withdrawal. The probability of a drought exceeding 100 days and
causing the plant to shut down is very small. No plans are known
for any projects upstream or downstream of the plant site which
would significantly affect the low flows of the Tittabawassee
River at the Midland site.

2.4.11.5 Plant Requirements

The service water system provides treated cooling water for
various components during normal plant operation and provides
cooling water to engineered safety features equipment during a
design basis accident. A description of the service water system
including water requirements is included in Subsection 9.2.1.

The service water pumps take suction from the open channel
connecting the emergency cooling water reservoir to the service
water pump structure. The emergency cooling water reservoir is a
depressed area in the main cooling pond which will provide
272 acre-feet of storage capacity in the event of loss of the

,

cooling pond. The stored quantity of water available is
sufficient without makeup for the safe shutdown and cooldown of

'

both units for a period of at least 30 days in both normal and
emergency conditions, as described in Subsection 9.2.5.

,

The sump invert elevation for the service water pumps is
elevation 593.25. During normal operation, the water surface of
the cooling pond is at elevation 627, which provides a pump 1

submergence of 33.75 feet. The minimum design operating water |

level for the emergency cooling water reservoir is at
elevation 602.5 following the design basis accident after
30 days. Under this condition, the pump submergence is
9.25 feet. The minimum required pump submergence is 5.25 feet.

The major requirement for offsite water is makeup for the ! 18
main cooling pond, supplied from the Tittabawassee River.
The cooling pond has been sized to provide capacity sufficient
to satisfy the plant's full power operation cooling needs during
both an assumed-100 day drought period and normal operating
conditions. The above analyses were based on no stream

i withdrawals made from the river due to low river flow.

2.4.11.6 Heat Sink Dependability Requirements |

Provisions for warning of impending low flow, comparison of
minimum flow estimates with project requirements, and low water
safety factor are not applicable because the ultimate heat sink

-is independent of the Tittabawassee River during plant operation.

Revision 18
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The discussion of the ultimate heat sink design bases and

hconformance to Regulatory Guide 1.27 is provided in detail in
Subsection 9.2.5 and Appendix 3A, respectively. The normal plant
water supply and the onsite storage of all necessary shutdown
cooling water is discussed in Subsection 2.4.11.5.

2.4.12 DISPERSION, DILUTION, AND TRAVEL TIMES OF ACCIDENTAL RELEASES |27
OF LIQUID EFFLUENTS IN SURFACE WATERS

27

With the exception of two condensate storage tanks, other tanks
that may potentially contain quantities of radioactive effluent
are located within buildings or are protected with dikes to
prevent the possibility of contaminating surface water directly.
The two condensate tanks are located approximately 75 feet north
of the cooling pond and the volume of each tank is
300,000 gallons. Failure of these tanks would result in the
release of their contents to the cooling pond. The condensate
storage tank may contain radioactivity in the event of steam
generator tube leak. However, because the amount of water
received f rom the condenser will be smaller than the amount of
water supplied to the condenser, the condensate storage
concentrations will be much smaller than steam concentrations
d iscussed Section 11.1. It is anticipated that the
concentrations in the condensate storage tank will be at or below
10 CFR 20 concentration limits to an unrestricted area. Thus the
initial dilution af forded by the cooling pond and the subsequent
dilution at the discharge point will ensure that the
concentrations in the nearest surface water supply will be much
lower than the 10 CPR 20 limits.

2.4.13 GROUNDWATER

2.4.13.1 Description and Onsite Use

The site is located in the lower peninsula of Michigan near the
center of the Michigan Basin, a broad, shallow structural basin
of Paleozoic sedimentary rocks up to 14,000 feet thick. These
rocks are covered by unconsolidated Pleistocene glacial drift
that regionally is about 200 to 300 feet thick. Details of the
regional and site geology are discussed in Subsection 2.5.1.

2.4.13.1.1 Regional Aquifers

2.4.13.1.1.1 Drift Aquifers

Most of the groundwater development of Michigan's lower peninsula
is in the sand and gravel zones present in the glacial deposits,
with rural areas depending almost entirely on these aquifers for
wa te r supply. Several municipalities such as Ann Arbor,
Northville, Alma, St. Louis, and Cadillac all get a part of their

2.4-20 Revision 27
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water supply from these sand and gravel aquifers.t2n Where,s

( ) moraines and till plain features dominate, yields are generally
\> less than 50 gpm, and where the drift is thin, or has a low

permeability, water is obtained from either wells in the bedrock
or from surface water sources.

Recharge of aquifers present in the drift occurs either by direct
infiltration of precipitation, principally in areas where the
aquifer is at or very near the surface, or, for the more deeply
buried dr(ft aquifers, recharge is indirectly through more
shallow drif t aquifers.12o

2.4.13.1.1.2 Bedrock Aquifers

The bedrock units that are extensively tapped as a source of
water are the Saginaw formation, Marshall formation, Coldwater
shale, Berea sandstone, Traverse group, Detroit River group, and
Bass Islands dolomite. Of these, the Saginaw, Marshall, Berea,
and the Detroit River group generally yield the greatest
quantities of water with some wells producing as much as
300 gpm.(2n

The Saginaw formation, basically a shale, contains beds of
sandstone that are important aquifers. In the Grand River
drainage basin near Lansing, these sandstone beds yield as much
as 35 million gallons per day.(2n While in other areas of the

t''S southern peninsula, the Saginaw formation is not only
( ,) substantially less permeable, but also commonly highly

mineralized (exceeding 1,000 ppm dissolved solids).

The Marshall formation is another productive aquifer, and is used
by several cities for water supply. This formation is mostly
sandstone with some shale. Large diameter wells yield from 100
to 1,000 gpm with the water being generally very hard but
otherwise of good chemical quality.(2n

The Coldwater shale is regionally considered to be an aquiclude.
However, it can yield small supplies to wells where a few
interbedded sandstone beds are in contact with adjacent
unconsolidated drift deposits. Where the formation is not deeply

,

( )
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of movements experienced and they will be used to provide

[V) confirmation of predicted settlements. Future survey settlement-
8measurements will be submitted yearly via FSAR revision until

commercial operation. Permanent benchmarks and control monuments
have been established at the site and used for survey reference
points. Periodic elevation checks against the benchmarks and
control monuments will be measured.

2.5.4.13.2 Survey Frequency

a. During Construction

For Seismic Category I and II structures, survey
measurements will be made every 60 days.

b. During Plant Operation

1. For Seismic Category I and II structures, survey
measurements will be made every 90 days during the
first year of operation.

2. Frequency of survey measurements for subsequent
years will be established after evaluating the
measurements taken during the first year.

c. Seismic Category I and II Yard Tanks |27
O 1. Survey measurements will be made after the tanks '

(\- ) are erected and just prior to hydrostatic testing )
of the tanks.

l

2. During hydrostatic testing

3. Immediately after the hydrostatic testing is
complete with the tanks empty.

4. At the completion of filling of tanks for plant
opera tion

5. At 90 day intervals for the first year of plant
opera tion

6. Frequency survey measurements for subsequent years
will be established after evaluating the
measurements taken during the first year.

|15
d. General Survey Frequency Requirements |

The survey frequency for all measurements shall conform
to the following requirements. 27

1. A maximum allowable extension shall not exceed 25%
of the specified frequency., Q

._
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2. A total maximum allowable extension for any three
consecutive measurements shall not exceed 27
3.25 times the specified frequency.

2.5.4.13.3 Subsidence Surveillance Monitoring Program |16
A discussion on the effects of salt mining operations in the 15
plant vicinity is presented in Subsection 2.5.1.2.5.4.1.
Included is reference to the subsidence monitoring program
initiated to determine any ground movement caused by the removal l 17
of salt. The surveys of the 27 monitoring points are included in
Table 2.5-26. The information contained in this table will be 18
updated periodically. Similar surveys will be made in accordance
with the requirements of Subsections 6.2.4.1.2 and 6.1.4.1.3 of
the environmental report. The details and locations of 17
subsidence surveillance benchmarks are shown in Figure 2.5-88.

2.5.4.14 Construction Notes

The earthwork operation was started in July 1969 and was
suspended between May 1970 and August 1973. During the firs'
construction period, the work generally involved the clearing of
selected portions of the cooling pond and plant site, and the

O

.
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DESIGN OF STRUCTURES, COMPONENTS,
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7~s Criterion 4 - ENVIRONMENTAL AND MISSILE DESIGN BASES
I I

' ' ' Structures, systems, and components important to safety shall be
designed to accommodate the effects of and to be compatible with
the environmental conditions associated with normal operation,
maintenance, testing, and postulated accidents, including
loss-of-coolant accidents. These structures, systems, and ,

components shall be appropriately protected against dynamic |
effects, including the effects of missiles, pipe whipping, and

,

discharging fluids, that may' result from equipment failures and '

from events and conditions outside the nuclear power unit.

RESPONSE -

Environmental and missile design bases are in accordance with
General Design Criterion 4. Structures, systems, and components
important to safety are designed to accommodate the effects of
and to be compatible with the environmental conditions associated
with normal operation, maintenance, testing, and postulated
accidents, including loss-of-coolant accidents, assuming that
non-related cataclysmic events do nct occur simultaneously.
These structures, systems, and components are appropriately
protected against dynamic effects, including the effects of
missiles, pipe whipping, and discharging fluids, that may result
from equipment failures or from postulated events occurring
inside or outside the nuclear power unit.

.

f''} Discussion of dynamic effects associated with the postulated
s_/ rupture of piping is contained in Section 3.6. Missile

protection is discussed in Section 3.5. Reactor coolant pump
integrity is discussed in Subsection 5.2.6. Section 3.11
contains a discussion of design environmental conditions.

Flood level is discussed in Subsection 2.4.2 and flood protection
is discussed in Subsection 3.4.2.

.

&
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Criterion 5 - SHARING OF STRUCTURES, SYSTEMS, AND COMPONENTS

Structures, systems, and corponents important to safety shall not
be shared among nuclear power units unless it can be shown that
such sharing will not significantly impair their ability to
perform their safety functions, including, in the event of an
accident in one unit, an orderly shutdown and cooldown of the
remaining units.

RESPONSE

Structures, systems, and components are shared only to the extent
tha t such sharing does not af fect the safety-related capabilities
of the system or component to perform adequately in the separate
reactor facilities. Shared structures, systems, and components
(including related power and instrumentation systems) are as
follows:

a. Fuel pool and fuel pool coo. ling system (Section 9.1)

b. Service water system (subsection 9.2.1)

c. Building heating, cooling, and ventilating systems
(Section 9.4)

d. Plant heating (Subsection 9.4.11)

e. Fire protection system (Subsection 9. 5.1)

f. Makeup demineralizer system, deutineralizer water storage
and transfer system (Subsection 9. 2. 3)

9 Cooling water pond and service water pump structure
(Subsection 10.4.5)

h. Parts of the chilled water system associated with the
other systems described here (subsection 9. 2.9)

i. Domestic water

j. Parts of the component cooling water system associated
with the waste gas and liquid radwaste systems 27

k. Primary makeup water system

1. Auxiliary building, administration building, control
room, laboratories, turbine building, diesel generator
building, solid radwaste building, oily water treatment
building, evaporator and auxiliary boiler building,
combination shop building (Sections 1.2 and 3.8)

Radioactive waste treatment system (Chapter 11)m.

n. Instrument and service air system (Subsection 9. 3.1)

3.1-6 Hevision 27
3/80



. - - _ _ _ _ _ _ _ _ _ _ .

MIDLAND 162-FSAR

<g Criterion 21 - PROTECTION SYSTEM RELIABILITY AND TESTABILITY
/ t

The protection system shall be designed for high functional' ''

reliability and inservice testability commensurate with the
safety functions to be performed. Redundancy and independence
designed into the protection system shall be sufficient to assure
that (1) no single failure results in loss of the protection
function and (2) removal from service of_any component or channel
does not result in loss of the required minimum redundancy unless
the acceptable reliability of operation of the protection system
can be otherwise demonstrated. The protection system shall be
designed to permit periodic testing of its functioning when the
reactor is in operation, including a capability to test channels
independently to determine failures and losses of redundancy that
may have occurred.

R ES PONSE.

The protection systems have been designed for high functional
reliability and inservice testability commensurate with the
safety functions to be performed. The redundancy and
independence designed into the protection system are sufficient
to ensure that no single failure results in loss of any
protection function and that removal frcm service of any
component or channel does not result in loss of the required
minimum redundancy unless the acceptable reliability of operation
of the protection systems can be otherwise demonstrated.

The protection systems have been designed to permit periodic
testing of their functioning when the reactor is in operation,
including a capability to test channels independently to 1

determine failures and loss of redundancy that may have occurred. I
1

The reactor protection system (RPS) employs four independent
channels which have identical protection capabilities. The
instrument strings necessary for protection are identical, from
sensors to channel trip outputs, and have no components common to
two channels. The reactor will trip in the event two of the four
channels trip.

A single failure can, in the worst case, prevent one RPS channel
from tripping since the channels are completely independent.
This means that during a single failure in the RPS, two out of
the three channels that are functioning properly must trip in
order to trip the reactor. During testing, a channel may be
bypassed so that a trip in that channel will not contribute to a
coincidence trip of the reactor. A trip of two of the remaining
three channels is necessary to trip the reactor so that a single
failure will require the two remaining channels to trip. Thus,
under no circumstances will the system be prevented from
initiating protective action during a single failure.

Removal of a module required for protection from an RPS channel
1 will cause that channel to . trip, so that only one channel of the

J
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other three must trip to cause a reactor trip. Thus, sufficient
redundancy has been built into the system to cover this
situation.

The ESFAS consists of the B&W supplied ECCAS and the nine other
owner-supplied ESPAS subsystems.

The ECCAS is a four channel redundant system employing
two-out-of-four coincidenca between measured variables. Upon
detection of out-of-limit conditions of these variables, it
initiates operation of the high- and low-pressure injection
systems. The ECCAS system will tolerate the f ailure of one of
the four channels without losing the ability to perform its
assigned functions, similar to the design employed by the RPS
described above.

The other ESPAS subsystems (see Subsection 7.3.3) consist of four
redundant channels employing a two-out-of-four coincidence
between measured variables. Upon detection of out-of-limit
conditions of these variables, ESFAS initiates, as necessary, | 27
reactor building isolation, reactor 'uilding cooling, reactor
building sprays, main steam and feed _ater isolation, auxiliary
feedwater actuation, control room isolation, fuel pool emergency
ventilation, maximum cooling from the component cooling system,
and containment sump recirculation to the reactor building sprays
and decay heat removal pumps.

The loss of vital ac bus power in the ESFAS sensor strings will
initiate a trip of that portion of the logic associated with the
affected instrument string, with the exception of reactor
building spray and recirculation activation sensor channels,
which are energized to trip.

The loss of any one vital de bus which powers the ESPAS system
logic will not initiate system actuation. The loss of two out of
the four ac buses used, however, will actuate all safety features
except the reactor building sprays and recirculation activation.

Removing modules from a sensor channel will initiate a trip in
that portion of the logic associated with the affected instrument
string.

Removing logic modules from one digital actuation channel does
not prevent the redundant channel from initiating the ESP system
function.

Provision has been made for test and bypass of each ESFAS trip
bistable independently as described in Subsections 7.3.3 and
7.3.3.4.

The testing schemes of both the RPS and the ESPAS enable system
testing while the reactor is operating. Each channel is capable
of be ing tested independently so that operation of individual

O
Revision 27
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7-~s Criterion 23 - PROTECTION SYSTEM FAILURE MODES

The protection system shall be designed to fail into a safe state-'

or into a state demonstrated to be acceptable on some other
defined basis if conditions such as disconnection of the system,
loss of energy (e.g., electric power, instrument air), or
postulated adverse environments (e.g., extreme heat or cold,
fire, pressure, steam, water, and radiation) are experienced.

RESPONSE

Each reactor protection system (RPS) channel is powered from a
different primary 120Vac preferred source. If a channel
experiences a loss of power, that channel will trip, reducing the
channel trip logic to one-out-of-three coincidence. Loss of
power to more than one channel will cause the reactor to trip
since the two-out-of-four channel trip coincidence will have been
satisfied.

Each analog channel of the engineered safety features actuation
system (ESFAS) is supplied power from a different battery-backed
120Vac preferred bus. Loss of power to an analog subsystem will

| cause that subsystem to trip, except in subsystems employing
energize to trip sensor logic (RBSAS and RAS) where trip action | 27
on loss of powar would be undesirable from a plant operation
standpoint.

/~'} The digital subsystems of the ESFAS are powered from separate,
(s,/ battery-backed 125Vdc buses. Each digital subsystem is normally

deenergized and must be energized to trip. Loss of power to a
digital subsystem will not cause actuation of the associated
safety features systems. In this way, trip action that would be
undesirable under normal conditions would not be initiated for a
loss of power. Since the ESFAS is designed to meet IEEE Std
279-1971, the single failure or loss of power to a digital
subsystem will in no way hinder the redundant remaining digital
subsystem from performing its intended function. The fact.that
power has been lost to a digital subsystem will be continuously
annunciated to the operator. The system is designed so that
manual actuation of ESFAS subsystems can be accomplished in the
Control room.

The protection systems are designed to perform their intended
functions under adverse environmental conditions which could
result from any design accident. Equipment used in the systems
is tested to ensure that it meets environmental specifications. '

Both the RPS and the ESFAS are fully discussed in Chapter 7.

( ~),

\_/
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Criterion 24 - SEPARATION OF PROTEPTION AND CONTROL SYSTEMS

The protection system shall be separated from control systems to
the extent that failure of any single centrol system component or
channel, or failure or removal from service of any single
protection system component or channel which is common to the
control and protection systems leaves intact a system satisfying
all reliability, redundancy, and independence requirements of the
protection system. Interconnection of the protection and control
systems shall be limited so as to assure that safety is not
significantly impaired.

R ES PONS E

The protection systems have been separated from control systems
to the extent that failure of any single control system component
or channel, or f ailure or removal from service of any single
protection system component or channel that is common to the
control and protection systems, leaves intact a system satisfying
all reliability, redundancy, and independence requirements of the
protection system as required by IEEE Std 279. Interconnection
of the protection and control systems is generally accomplished
by electrical isolation to ensure that safety is not impaired by
failures in the centrol system.

Separation in these systems is discussed in Chapter 7.

O

O
3.1-28 ,
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|

Criterion 27 - COMBINED REACTIVITY CONTROL SYSTEMS CAPABILITY
'

The reactivity control systems shall be designed to have a i

combined capability, in conjunction with poison addition by the
emergency core cooling system, of reliably controlling reactivity

| changes to assure that under postulated accident conditions and
i with appropriate margin for stuck rods the capability to cool the

core is maintained.

RESPONSE
,

The reactivity control systems have been designed to have a
! combined capability, using control roda in conjunction with

soluble poison (boron) addition by the emergency core cooling
system, of reliably controlling reactivity changes to ensure
t hat, under postulated accident conditions and with appropriate
margin for stuck rods, the capability to cool the core is

,

I-
3

maintained.

The reactivity control system consists of control rods and
soluble boron addition. The reactor is designed so that the
fully inserted control rods will provide a shutdown margin of at
least 1% ak/k with the single most reactive control rod fully
withdrawn.<

' The borated water storage tank (BWST) provides the source of
injection water for the emergency core cooling systems. The
borated water in the BWST is maintained at a minimum boron.

concentration of 2,270 ppm. When injected into the reactor
coolant system, this borated water can maintain subcritical

] reactor conditions.
1

" controls for the control rods are discussed in Chapter 7. Borona

addition is-discussed in Chapter 9.
d

i

e

i

!

O
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Critorion 28 REACTIVITY LIMITS-

The reactivity control systems shall ne designed with appropriate
limits on the potential amount and rate of reactivity increase to
assure that the effects of postulated reactivity accidents can
neither (1) result in damage to the reactor coolant pressure
boundary greater than limited local yielding nor (2) sufficiently
disturb the core, its support structures or other reactor
pressure vessel internals to impair significantly the capability
to cool the core. These postulated reactivity accidents shall
include consideration of rod ejection (unless prevented by
positive means) , rod dropout, steam line rupture, changes in
reactor coolant temperature and pressure, and cold water
addition.

RESPCNSE

The reactivity control systems have been designed with
appropriate limits on the potential amount and rate of reactivity
ncrease to ensure that the effects of postulated reactivity

accidents can neither result in damage to the reactor coolant
pressure boundary greater than limited local yielding nor
sufficiantly disturb the core, its support structures, or other
reactor pressure vessel internals to impair significantly the
capability to cool the core. These postulated reactivity
accidents include ccusideration of rod ejection, steam line
rupture, changes in reactor coolant (RC) temperature and
pressure, and cold water addition.

g
The reactor design meets this criterion with safety features that
limit the maximum reactivity insertion rate. These include rod
group withdrawal interloc'i soluble boron concentration reduction
interlock, maximum rate or dilution water addition, and dilution
time cutoff. In addition, the rod drives and their controls have
an inherent feature that limits overspeed in the event of
malfunctions. Ejection of the control rod of maximum worth will
not lead to coolant boundary rupture or to internal damage that
would interfere with emergency core cooling. Provisions have
been included to isolate a ruptured steam line in a time and
mannor ensuring that the core will remain intact for effective
core cooling. The reactor system has been designed to avoid any
postulated reactivity accidents that would result in a reactor
coolant temperature or pressure change of sufficient magnitude to
damage the reactor coolant pressure boundary. The design of the
RC system ensures that no credible addition of cold water to the
core would damage the system.

The reactor system is discussed in Chapter 5, and controls are | 27
discussed in Chapter 7. Accident conditions are evaluated in
Cha pter 15.

O
3.1-32 Revision 27
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'T TABLE 3.2-1 (continued)
[V _

2

,

! Design
FSAR Ouality Code / Seismic

System / Component Section Location Group Standard Category

INSTRUMENTATION
'

AND CONTROLS [

,

Reactor Pro- 7.2 C,A NA IEEE-279 I
,

tection System *

(RPS)

Emergency Core 7.3.2 C,A NA IEEE-279 I
Cooling Actuation

'

,

System (ECCAS)
,

{. ,

1

| ESFAS Sub- 7.3.3 C,A
systems (BOP)

Sensors C NA IEEE-279 I'

Cabinets A NA IEEE-279 I
'

Manual controls A NA IEEE-279 'I
and instrument
readouts

.

.

Systems Required 7.4
for Safe Shutdown

Auxiliary feedwater A NA IEEE-279"3 I
a control

Atmospheric steam A NA IEEE-279"' I
relief

Control rod. drive C NA IEEE-279"3 I
control system
trip portion

Makeup'and purifi- A NA IEEE-279"' I
cation system

,

controls
- Makeup and purifi- A NA IEEE-279"' I

cation letdown
isolation valves

Other controls. A. NA- IEEE-279"' I
4

'

Aux iliary , shutdown A NA IEEE-279"' I
control panel

Pressurizer heaters To be provided by amendment
.and controls banks- 27
.5 and 6

(sheet 11)
12 Revision 27
! ~ 3/80
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TABLE 3.2-1 (continued)

Design
FSAR Quality Code / Seismic

System / Component Section Location Group Standard Category

safety-related 7.5
Display Informa-
tion

Reactor trip A,C NA IEEE-279(*) I
monitoring

Engineered safety A,C NA IEEE-279(*) I

features
monitoring

Control rod A,C NA NA NA
position
indication

All other Systems 7.6
Required for
safety

Instrument and A NA IEEE-2 79( * ) I
control power
supply systems

Decay heat re- A,C NA IEEE-279C*) I
moval isolation
valve interlocks

core flood tank A,C NA IEEE-279(*) I
isolation valve
control

Reactor coolant A NA IEEE-279(*) I
letdown cooler
valve interlocks

Control Systems 7.7
Not Required for
Safety

Unit process C,A NA SIP NA
control system

Integrated con- C,A,T NA SIP NA
trol system

Control rod C,A NA SIP NA
drive control
systems (less
trip portion)

Turbine-generator A,T NA NA NA

O
(sheet 12 of 48 )
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) TABLE 3.2-1 (continued)1

}

|
Design

'

FSAR Quality Code / Seismic
System / Component Section Location Group Standard Category

Eva porator 9.4.13
Building Heating,
Ventilation, and
Air Conditioning

Motors E NA NEMA MG-1 NA
Fanscs3 E NA AMCA NA
Ductwork E NA SMACNA NA
Dampers E NA SMACNA NA
Air cooled E NA ARI NA

condensing unit

Miscellaneous- 9.4.14
Building Heating,
Ventilation, and
Air Conditioning

Motors M,X,Y NA NEMA MG-1 NA
, . Fans M,X,Y HA AMCA NA
! Ductwork M,X,Y NA SMACNA NA(

Hotwater unit M,X,Y NA ARI NA
heaters

Electric unit M,X,Y NA NEC NA
heaters |

l

..

O.

(sheet 33 )
Revision 15
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TAnLI: 3.2-1 (continued)

Design
FSAR Quality Code / SeismicCyn t eq/_Cognonen t Section Location Croup _ Standard Categor_y

AUXILIATY SYSTCf1S-
GT!!!;f AUXILIARY
SYCTEt:S

[3 pry'ncL Diesel 9.5.4
Fuel Oil __ Storage
and Transfer
Syyten

Enerqency diesel O C III-3 Ioil storage
tanks

I.aergency diesel G C III-3 Ioil day tanks
Cr.e rgency diesel O C III-3 I
oil transfer pumps

Pipinq and valves
Overflow and drain 0,C D B31.1 t:AOther - Non-engine mounted 0,G C III-3 I i 1,5Other - Engine mounted *I G MA DCf1A I { 27

Caerqenc1 Diesel 9.5.5
Generator Cooling
i.'Atg[ _S,y c_t_e n

riotor driven G C III-3 Iauxiliary cooling
water t'unps

Diesel generator C C III-3 Icooler TCf1A-CTurbocharger air C MA DCf:A Icooler 15
Lube oil cooler C C III-3 I

TCf1A-RExransion tank G C III-3 I
| :larning water pump G C III-3 I
| Cngine driven C D DCMA I
! coolinq sater

ruor
Pi>ing and valves

| 15Engine ciou n t e d ") C NA DCf;A I I 27Not-engine counted 0,G C III-3 I | 15'

O
(sheet 34
Revision )27
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TABLE 3.2-1 (continued)

NEC: National Electrical Code

NEMA 1CS-1 to 110: National Electrical Manufacturers'
Association, Industrial Controls and Systems

NEMA MG-1: National Electrical Manufacturers' Association,
Motors and Generators

NEMA SM-22: National Electrical Manufacturers' Association,
Single Stage Steam Turbine for Mechanical Drive Service

NFPA: National Fire Protection Association

SIP: Standard Industrial Practice

SMACNA: Sheet Metal and Air Conditioning Contractors National
Association, Inc.

TEMA-C: Tubular Exchanger Manufacturers Association Class C

TEMA-R: Tubular Exchanger Manufacturers Association Class R

s UBC: Uniform Building Code

' UL: Underwriters' Laboratories

Seismic Category

I: Construction in accordance with seismic requirements of
Regulatory Guide 1.29 and Appendix A to 10 CFR 100

NA: Not Seismic Category I

(2)See referenced FSAR section for additional codes and standards
applicable to these structures.

(3)These components and associated supporting structures must be
designed to retain structural integrity during and after a
Seismic category I event but do not have to retain operability
for protection of public safety. The design basis requirement
is prevention of structural collapse and damage to equipment
and structures required for protection of the public safety.

(*)For other applicable codes and standards see Section 7.1 and
referenced FSAR sections.

(5) Air handling unit fans and unit cooler fans are not rated in
accordance with AMCA. The entire unit is rated in accordance
with ARI.

O
(sheet 47 of 48)
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TAB LE 3. 2-1 (continued)

W Refer to Subsection 10.2.1.3 for further discussion of
turbine-generator codes and standards.

m Refer to Table 3.2-6

(8)The Midland solid radwaste building complies with
Section B.V.b of Branch Technical Position ETSB 11-1, with the
following clarification. The solid radwaste building seismic
analysis is as described in Subsection 3.7.2 of the PSAR, and
the design includes the seismic loads durinc an operating
basis earthquake (OBE). Floor response spectra were not
generated because the solid radwaste building does not house 21
any Seismic Cat egory I equipment. All the equipment inside is
de s ig ned for 0.06g horizontal and 0.04g vertical acceleration
levels. The construction and inspection procedures comply
with the requirements of the ACI 318-71, AISC-1969, and AWS
D12.2 codes. Inspection of the subsoil bor{aq logs in the
vicinity of the building indicates that the foundation media
will not liquify during an OBE.

WThe engine-mounted fuel and cooling water lines are composed
of either ASTM A 53 or I. 106, Grade A seamless steel pipe. 27For pipe sections to be bent for formed, ASTM A 106 Grade B is
used, with the compatible 106 Grade A pipe.

9
(sheet 48)
Revision 27
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_ 3.6.2.5.13.3 Analysis of Postulated Breaks

- The effects on the reactor coolant system following a postulated
loss-of-coolant accident such as RCS letdown piping postulated
ruptures are provided in Subsection 15.6.5. The RCS letdown
piping has been evaluated for postulated breaks as shown in
Figuras 3.6-58 through 3.6-61. The protection against postulated
pipe break effects is given in Tables 3.6-18 and 3.6-19 and
discussed in Subsection 3.6.2.5.13.5. The blowdown thrust f)rce
at each break location has been calculated using the methodulogy
of the BN-TOP-2ca) cold water model with the RCS as the sonarce of
blowdown.

3.6.2.5.13.4 Shutdown Procedures

A break at any of the postulated break locations outside
containment in the RCS letdown piping constitutes a 2-1/2 inch or
1-1/2 inch loss-of-coolant accident. The shutdown procedure
following a letdown line postulated pipe break outside
containment is the same as for breaks inside containment. The
shutdown procedure is discussed in subsection 3.6.2.5.9.4.

3.6.2.5.13.5 Plant Design Features

The BCS letdown piping within the auxiliary building pipeway has

("')s
been restrained from whipping as shown in Figures 3.6-58 through

( 3.6-61 and Tables 3.6-18 and 3.6-19. Due to the small blowdown
thrust forces associated with RCS letdown piping ruptures outside
containment, most of the pipe whip restraints called out in
Figures 3.6-59 and 3.6-61 are normal hangers {zero
pipe-to-restraint gap) which have been strengthened as necessary
to withstand the pipe rupture loadings. The high energy portion
of the RCS letdown piping in the north end of tha auxiliary
building (refer to Figures 3.6-58 and 3.6-60) is physically
remote from all safety-related components within the auxiliary
building, and thus has not been restrained to prevent pipe whip.

Due to the small blowdown thrust forces associated with RCS
letdown piping ruptures outside' containment and adequate
separation between the letdown piping and other safety-related
piping, no jet impingement barriers were required for these
breaks outside containment. All of the safety-related structures
surrounding this piping (i.e. , auxiliary building pipewall walls
and miscellaneous interior steel) are adequately designed to
withstand the fluid jet loadings associated with these postulated
RCS letdown piping ruptures.

3.6-47
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3.6.2.5.13.6 Environmental Evaluation

All of the pipeway internal structures and the auxiliary building
pipeway walls have been properly designed and vented to withstand
the dif f erential pressurization associated with any of the AFW
system breaks (refer to subsection 3. 6. 2. 5.11) .

Analysis of a postulated RCS letdown pipe break within the
auxiliary building pipeway will be provided by amendment.

27Tho desiqn envelope for components within the auxiliary
buildino pipeway required3.11.1. post-accident operationfor is
provided in Subsection

3.6.2.5.14 Main Feedwater System Piping Outside Containment

3.6.2.5.14.1 General Description

The main feedwater system piping outside containment, as shown in
Figures 10.4-8 through 10.4-13, is desijned to provide a
continuous feedwater supply to the steam generators as described
in Gubsection 10.4.7.

The main feedwater system seismic and quality classification is
indicated in Figures 10.4-8 through 10.4-13.

3.6.2.5.14.2 Evaluation and Identification of High Energy
Portions

The high energy portion of the main feedwater system outside
containment consists of all piping between the deaerating heaters
and the containment. The feedwater system piping is routed from
the turbine building to the containment entirely outside the
auxiliary building. The feedwater piping passes through a
separate chamber outside the auxiliary building (refer to Figures
1.2-5, 1.2-13, 3. 6-12, and 3. 6-13) .

3.6.2.5.14.3 Analysis of Postulated Breaks

The feedwater piping has been anchored in the south wall of the
main f eedwater isolation valve chamber and the main feedwater
piping within the valve chamber was analyzed and designed to meet
the provisions of subsection 3.6.2.1.4 and thus no breaks are
postulated to occur in this section of piping.

The high energy feedwater piping within the turbine building has
been analyzed for longitudinal slot and circumferential breaks
postulated to occur at each tee, elbow, and fitting. The
analysis considered the effects of pipe whip and fluid jet
impirqement, resulting from main feedwater postulated pipe breaks
in the turbine building to verify that the south wing walls of
the auxiliary building and main feedwater isolation valve chamber

3.6-48 Revision 27
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All of the computar programs that are not within the public

h domain have a verification report prepared and maintained by the
\_/ sponsor of the program.

The verification report describes the various verification
methods and the way they cover all the permitted options and uses
of the program. The report includes the fellowing:

,

a. Description of the program option (s) s'11 dated, and the
methods to accomplish this

b. Detailed description of test problens, including
boundary conditions, mathematical models, and all key
paramotors

c. Listing of test problem input data checks and reprint of
program input and output, or reference to location uhere
this is stored

d. Results from benchmark Solution, citing references ured

e. Comparison of solutions, ovaluation of program validity,
and error analysis

Verification for the following conputer programs has been
submitted for ' !C staff review by the San Onofre 2 C 3 FSAR
(Docket 50-361 and 50-362)

ME 632 ME 662
ME G60 ME 913
ME 661

Computer Code ME G32 is a predecessor of ME 101. The purpose of 3
both programs is basically identical. ME 101 results have been
compared against results from ME G32, and results of hand !

calculations (13 test problems in all) and the values agrec |
i within 25. The verification report is on file at Bechtel. The i

ANSYS prograt has not boon utilized for nonlinear analysis.

The Frame Analysis Program has been verified by comparison with
hand calculations. The resulting values agree within GZ. 1

3.9.1.2.2 USSS

Computer programs used for dynamic analysis of the RCS are
discussed in Subsection 3.9.1.4. Programs used for analysis of
reactor internals and major RCS components are described in Table
3.9-13.

B&W procedures rcquire certification of production computer co?cs
prior to contract use. Each~ production code has a cortification
status on the first page of the printout for the code indicating
that.the code is either unverified (not to be used for contractb

\, Revision 3
-3.9-3 12/77
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work), conditionally certified (may be used for contract work
subject to full verification), or fully certified (released for
contract work). The certification process includes a careful
examination for programming and modeling accuracy, results
verification by comparison with analytical or experimental data,
and tenting of sample cases t -c typify prc'luction use. All
major computer codes utilized in the preparacion of the stress
reports for P&W manufactured components have been certified as
described above.

The following computer programs have been previously accepted by
the NRC staff during review of the Pebble Springs PSAR (Docket
No. 50-514 and 50-515) and the Babcock & Wilcox Standard SAR
(B-SAR 205, Docket No. STN 50-561):

ABSA 3 91060 3

STARS 91217
S SII O C K 91232
91015 91249

1.9.1.3 Experimental Stress Analysis

3.9.1.3.1 Seismic Category I Items Other Than NSSS

I:xperimental stress analysis methods may be used for seismic
qualification whenever analytical methods or dynamic testing
could not be employed. These qualification programs, where
applicable, including test methods and results, will be
summarized in Table 3.9-17 for each piece of equipment to which
they apply.

1.9.1.3.2 NSSS

Experimental stress analysis methods were not employed for
Seismic Category I components within NSSS scope.

3.9.1.4 Considerations for Evaluation of the Faulted Condition

3.9.1.4.1 Seismic Category I Items Other Than NSSS

For statically applied loads, the stress allowables of Appendix F
of ASME Section III (see Subsection 3.2.1.2.2 for applicable Cad

27addenda) are used for Code components. For non-Code components,
allowables are based on tests or accepted standards consistent
with those in the 1974 edition of Appendix F (no addenda) of ASME
Section III.

Dynamic loads for components loaded in the elastic range are
calculated unirq dynamic load factors, time history analysis, or
any other method that assumes linear elastic behavior of the
component. A component is assumed to be in the elastic range if
y ield inq across a section does not occur. The limits of the

3.9-4 Revision 27
3/80
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s clearances must bind or seize solidly to adversely
( ) affect the valve disk free motion.
v

In addition, the valve disk hinge loose clearances
permit d isk self-a lignment so that the external
differentla1 pressure adjusts the disk seal race to the
valve body seal face. This feature minimizes the
possibility of leakage and pressure induced deflection
loadings on the hinge parts in service.

The external side of the disk is contoured to absorb the
impact load of the disk on the reactor vessel inside
wall, without transmitting excessive impact loads to the
hinge parts as a result of a loss-of-coolant accident.

3.9.5.2 Design Loading Conditions *

The design loading combinations and correspondino design stress
criteria for the internals are discussed in B&W Topical Reports
BAW-10008 (Part 1, Revision 1) and BAW-10051 (Revision 1).

3.9.5.3 Design oading Categories

Design loadings and the associated design stress limits for the
reactor vessel internals are discussed in B&W Tcpical Reports

/""1 BAW-10008 (Part 1, Revision 1) and BAW-10051 (Revision 1).U
3.9.5.4 Design Bases

The design stress and deformation criteria details for the
mechanical design of the reactor vessel internals are presented
in B&h Topical Reports BAW-10008 (Part 1, Revision 1), Reactor
Internals Stress and Deflection Due to Loss-of-Coolant Accident
and Maximum Hypothetical Earthquake, and BAW-10051 (Revision 1
and Supplement 1), Design of Reactor Internals and Incore
Instrument Nozz.'es for Flow-Induced Vibrations.

3.9.6 INSERVICE TESTING OF PUMPS AND VALVES

The preservice and inservice testing program for pumps and valves
shall be conducted in accordance with the Pump and Valve
Inservice Testing Program for Consumers Power Company Midland
Plant Units 1 and 2.

n

''
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TAELE 3.9-1

SEIEMIC CLASS I - SAFETY-RELATEL MECHANICAL SYSTEMS AND COMPONENTS

Fef e rences

Cualifi-
Equipmut humbersa3 cataca

Code M/R Loading Stress Stress Method
System Component Un it 1 Unit 2 g ass (28 Nustbe r Combinations ( * a Limits (* 3 Susakary Eurrarvt3 *)

RFACTOR COOLANT AND
PRESSURE CONTBOL SYS-
2 315
Figures 5.1-1, 5.1-2

Steam generators 1E-51A,B 2E-51A,B ASME III-A M1.06 3.9-4 J . 9- 4 3.9-10 3. 9.1. 4. 2
(NSSS)

Reactor vessels 1T-51 2T-51 AGME III- A M1.01 3.9-4 3.9-4 3.9-8 3. 9.1. 4. 2
(NSSS)

Pressurizers 1T-52 27-52 ASME III-A M1.10 3.9-4 3.9-4 3.9-9 3.9.1.4.2
(NSSS)

Control rod drive ASME III-l M1.4 See Subsection 3.9.3.1 and Bale-10029, Bev 3
mechanism (CRDM)

16
Reactor coolant IP-51A,B,C.D 2 P- 51 A,B,C, D ASME III-I .M1.07 3.9-5b 3.9-5b 3.9-11, 3.9-17
pumps (NSSS) 3.9-12

valves (nonmanual)

Class 1 Valves -

Pressure relief

|8(NSSS) 1PSV-0131* 2PSV-0231* ASME III-1 M-1.11 3.9-3b 3.9-3h 3.9-25 3.9. 3. 2. 2
' (NSSS) 1PSV-0132* 2PSV-0232* M-1.11 3.9-3b 3.9-3b J. 9- 25 3.9.3.2.2
Motorized IMO-0102-1 2EO-0 20 2- 1 M-1.27 3.9-3b 3.9-3b 3.9-67 3.5.3.2.3 20
(NSSS) IMO-0102-2 2MO-0202-2 M-1.27 3.9-3b 3. 9-3 t 3.9-67 3.9.3.2.3

1MO-01103 2M,-0210 M-123E 3A.1.48, I 3A.1.40, I 3.9-28 3.9-17
1MO-0111 2h-0 211 M-123B 3A.1.48, I 3A.1.48, 1 3.9-28 3.5-17 16

Solenoid ISV-0127* 2SV-0227* J-256 3A. I. 4 8-7 3 A.1.4 8-2 3.9-28 3.9- 17 '

1SV-0128* 2SV-022e* J-256 3A.1.48-7 J A.1. 4 8-2 3.9-28 3.9-17
(NSSS) ISV-0102 2SV-0 20 2 M-1.11 3.9-Jb 3.9-3h 3.9-66 3.9.3.2.3 20

Tatie 3.9-1
(sheet 1)
Revision 2C
4/79
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TABLE 3.9-1 (cont inued )

Eeferences

cualifi-
Equipment Number"8 cation

Code M/R Loading Stress Stress Method
System Component Unit 1 Unit 2 Class (21 Number Cotbinations * Limits * Suhtmary Surraryl3, *'

Class 2 Valves

Solenoid ISV-0122* 2SV-0222* ACMC III-2 J-256 3A.I.48-7 3A.l.48-6 3.9-28 3.9-17
ISV-0123* SV-0223* J-256 3A.1.48-7 3A.l.48-6 3.9-28 3.9-17
ISV-0150* 2SV-0250* J-256 3A.l.48-7 3A.1.46-6 3.9-28 3.9-17
ISV-0151* 2SV-0251* J-256 3A.l.48-7 3A.1.48-6 3.9-28 3.9-17 16
ISV-0155* 2SV-0255* J-256 3A.1.48-7 3A.I.48-6 3.9-28 3.9-17

Solenoid air ISV,1XV-0126* 2SV,2XV-0226* M-129A 3A.1.48-7 3A.I.48-6 3.9-28 3.9-17
cylinder ISV,1XV-0153* 2SV,2XV-0253* M-129A 3A.1.48-7 3A.1.48-6 3.9-28 3.9-17

ISV,1XV-0154* 2SV-2XV-0254* M-129A 3A.1.48-7 3A.1.48-6 3.9-28 3.9-17

Class 3 Valves

Pressure relief IPSV-0147 2PSV-0247 ASME III-3 M-140 3A.l.48-7 Code Case 3.9-29A 3.9-17 | 25
1711 | 18

Structural Com- See component support systems
ponents Snubbers Subsection 3.9.3.4
for RC Pumps

Piping-

RC piping At:SI B31.1 3.9-5a 3.9-Sa 3.9-15 3.9.1. 4. ;| 20

Class 1 Piping None None ASMC III-1 - 3A.1.48-7 3A.1.48-1 3.9-15 el | 16

MAKEUP AND PURIFI-
CATION SYSTEM
Figures 9.3-31 - 9.3-34

Letdown coolers 1E-57A,B 2C-57A,B Tubside M1.13 3.9-3b 3.9-3b 3.9-53 3.9-17
(NSSS) ASME III-l

Shellside
ASMC III-3

27
Seal return 1E-59A,B 20-59A,B Tubes ide M1.14 3.9-3b 3.9-3b 3.9-52 3.9-17
coolers (NSSS) ASMC III-3

She11 side
ASMC VIII

Table 3.9-1
(sheet 2)
Revision 27
3/80
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TABLE 3.9-1 (continued 1 |
i

References

Qualifi-4

Equipment Number " cationt

Code M/R Loading Stress Stres's Method
System Component Unit 1 Unit 2 Class 42' Number Combinations 14' Limits '88 Summary Summary 8 3,41

CCW pump 1P-73A*,B* 2P-73A*,B* ASME III-3 M-053 3A.I.48-7 3A.I.48-5 3.9-26 3.9-17 16
OP-73(shaled) ASME III-3 M-053 3A.I.48-7 3A.1.48-5 3.9-26 3.9-17

,

,

,

5

I
i.

1

i.

.

!
1

!

I

i
Table 3.9-1
(sheet loa)
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TABLE 3.9-1 (continued)

References

Qualifi-
Equipment Number"8 cation

*

Code M/R Loading Stress Stress Method.
System Component Unit 1 Unit 2 Class m Number Combinations '*' Limits til Summary S_ummary 8 3,4 6

7

MAIN STEAM AND
TURBINE STEAM '

Figures 10.3-1 through 10.3-4

- Valves (nonmanual)

. Class 2 valves

Pressure relief
(NSSS)- 1PSV-3102A*,B* 2PSV-3202A*,B* ASME III-2 M-1.12 3.9-3b 3.9-3b 3.9-28 3.9.3.2.2
(NSSS) IPSV-3103A*,B* 2PSV-3203A*,Ba M-1.12 3.9-3b 3.9-3b 3.9-28 3.9.3.2.2
(NSSS) IPSV-3104A*,B* 2PSV-3204A*,B* M-1.12 3.9-3b 3.9-3b 3.9-28 3.9.3.2.2
(NSSS)- IPSV-3105A*,B* 2PSV-3205A*,B* M-1.12 3.9-3b 3.9-3b 3.9-28 3.9.3.2.2 16(h3SS) IPSV-3106A*,B* 2PSV-3206A*,B* M-1.12 3.9-3b 3.9-3b 3.9-28 3.9.3.2.2
(NSSS) IPSV-3107A*,B* '2PSV-3207A*,Ba M-1.12 3.9-3b 3.9-3b 3.9-28 3.9.3.2.2
(NSSS) IPSV-3108A*,B* 2PSV-3208A*,B* M-1.12 3.9-3b 3.9-3b 3.9-28 3.9.3.2.2
(NSSS) IPSV-3109A*,B* 2PSV-3209A*,B* M-1.12 3.%-3b 3.9-3b 3.9-28 3.9.3.2.2

Motorized IMO-3126* -2MO-3226* ASME III-2 M-117 3A.1.48, I 3A.1.48, I 3.9-28 3.9-17 "1MO-3177A*,B* 2MO-3277A,B* M-117 3A.I.48, I 3A.I.48, I 3.9-28 3.9-17

. Solenoid ISV-3198 2SV-3298 ASME III-2 J-256 3A.I.48-7 3A.I.48-6 3.9-28 3.9-17

Solenoid / air ISV,1XV-3111A*,B* 2SV,2XV-3211A*,B* ASME III-2 M-ll8A 3A.l.48, I 3A.I.48, I 3.9-28 3.9-17 16cylinder

Manual signal IPV-3101A,B 2PV-3201A,B ASME III-2 J-253 3A.I.48, 3A.1.48, 3.9-56 3.9-17
air cylinder I I | 20

FEEDWATER AND CONDENSATE
Figures 10.4-9 through 10.4-13

Aux feedwater IP-005A* 2P-005A* ASME III-3 M-014 3A.l.48-7 3A.I.48-5 By amendment 3.9-17 | 27pump (electric)

| 25- Aux feedwater- IP-005B* 2P-005B* ASME III-3 M-014 3A.I.48-7 3A.I.48-5 By amendment 3.9-17 | 27
pump (turbine driven)

Table 3.9-1
(sheet 17) l

Revision 27 1
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TABLE 3.9-1 (continued)

References

Qualifi-
Equipment Number'" cation

Code M/R Loading Stress Stress Method
System Component Unit 1 Unit 2 Classm Number Comb ina t ions''' Limi t st*> Summary Summary"*'

Valves (nonmanual)

Class 2 valves

Motorized IMO-3865A*,B* 2MC-3965A*,B* ASME III-2 M-ll7 3A.l.48, I 3A.l.48, I 3.9-28 3.9-17 | 18
1MO-3870A*,B* 2MO-3970A*,B* M-117 3A.l.48, I 3A.l.48, I 3.9-28 3.9-17 |

Solenoid / air ISV,1XV-3866A*,B* 2SV,2XV-3966A*,B* ASME III-2 M-118B 3A.l.08, I 3A.1.48, I 3.9-28 3.9-17
cylinder 1SV,1XV-3866Al*, 2SV,2XV-3966Al*,

Bl* Bl*
16

Solenoid 1SV-3887Al*,Bl* 2SV-3987Al*,Bl* ASME III-2 J-256 3A.l.48-7 3A.1.48-6 3.9-28 3.9-17

Class 3 valves

Motorized OMO-3932 (shared) ASME III-3 ASME III-3 M-132 3A.l.48, I 3A.1.48,I 3.9-28 3.9-17
OMO-3856*(shared) M-120 3A.l.48, I 3A.l.48, I 3.9-28 3.9-17 23
2MO-3956* (shared) M-120 3A.1.48, I 3A.l.48 I 3.9-28 3.9-17
1MO-3868A,B 2MO-3968A,B M-120 3A.1.48, I 3A.l.48, I 3.9-28 3.9-17
1MO-3872A*,B* 2MO-3972A*,B* M-117 3A.1.48, ! 3A.1.48, I 3.9-28 3.9-17 16
OMO-3893A*,B* (shared) M-132 3A.l.48, I 3A.l.48, I 3.9-28 3.9-17
OMO-3993A*,B* (shared) M-132 3A.1.48, I 3A.l.48 I 3.9-28 3.9-17

Motorized level ILV-3875A*,B* 2LV-3975A*,B* ASME III-3 J-255B 3A.I.48, I 3A.I.48, I By amendment 126
control 118

Solenoid ISV-3808 2SV-3908 ASME III-3 J-256 3A.I.48-7 3A.l.48-6 3.9-28 3.9-17
ISV-3869A*,B* 2SV-3969A*,B* J-256 3a.l.48-7 3A.I.48-6 3.9-28 3.9-17 16

Wye strainers itS-3803 2YS-3903 ASME III-3 M-336 3A.l.48-7 Code Case 3.9-39 3.9-17
1635-1

Solenoid / air
cylinder ISV,1XV-3889* 2SV,2XV-3989* ASME III-3 M-118A 3A.l.48-7 3 A. l .48-6 By amendment |27

@

Table 3.9-1*
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Revision 27
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TABLE 3.9-10A
i

|

[s J) STRESS SUMMARY FOR CORE FLOODING TANKS |
|-

*

The core flooding tank was classified as a Class C vessel
according to ASME Code, Section III. Therefore, the requirements

'

given in ASME Code, Section VIII were used as the design
criteria.

The shell and head thicknesses were determined in accordance with
Section VIII, Paragraphs UG-27 and UG-32(d), respectively.

All nozzle and opening sizing and reinforcement calculations were
in accordance with Paragraphs UG-27(c), UG-37(b), and UG-40.

All nozzles were checked for end stresses.
1

A Bijlaard Analysis of shell stresses due to attachment loadings
was done for the 14.0 inch outlet nozzle. '

The manway cover and bolting were determined by the requirements
given in Paragraphs UG-34(c)2, and UA-49.

The dry and wet weights were calculated yielding values of 77,83'3
I"and 160,079, respectively. The dry and wet centers of gravity

were 99.0 inches and 98.5 inches, respectively, above the datum
line of the vessel shell.

The four support lugs were spaced at 90 degree intervals around
the vessel shell. The lugs were located at the vessel center of
gravity so that there would be no overturning moment under
horizontal shock loading.

B&W Program 91217, Bijlaard Analysis of Shell Stresses Due to
Attachment Loadings, was run for the four support lugs.

The two lifting lugs were attached on the upper head and spaced
100 degrees apart. The lugs were sized using a load factor of
2.0g in the vertical direction and 0.03g in the horizontal
direction.

The shell stresses induced by the lifting lug were justified by
means of the Bijlaard Analysis.

An evaluation of the core flood tank shows that the tank is
exempted from a fatigue analysis per the 1968 ASME Code,
Section III, Paragraph N-415.1.

The analysis of the head stresses due to the external loads |26
applied to the outlet nozzle and the internal pressure yielded
the following results: 3,

,

b
(sheet 1)
Revision 26
1/80
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TABLE 3.9-10A (continued)

O
Case I - Design Condition

maximum primary membrane + pressure shell stresses

S = 22.148 ksi $Sa11owable= 1.5S, = 26.25 ksi
14

Case II - Operating Condition

maximum primary + secondary shell stresses

S = 49.88 ksi SSallowable= 3S, = 52.5 ksi | 26

The analysis of the shell stresses due to the external loads on
the support lugs and the internal pressure yielded the following
results:

Case I - Design Loads + OBE Loads

maximum primary + secondary shell stress

S = 21.93 ksi ISallowable = 3S, = 52.5 ksi

Case II - Design Loads + Two OBE Loads

maximum primary + secondary shell stress
14

S = 25.581 ksi sS = 3S = 52.5 ksia11owable m

The analysis of the shell stresses due to the external loads on
the lifting lugs yielded the following results:

Casa I - Uprighting of Core Flooding Tank

S = 8.88 ksi 11.5S, = 26.25 ksi

Case II - Vertical Lift of Core Flooding Tank

S = 22.12 ksi 11.SS = 26.25 ksi 27m

The analysis of the 14.0 inch outlet nozzle and stresses yielded
the following results:

Case I - Design Condition

S= 11.463 kai 11.5S, = 26,25 ksi

e II - Operating Condition

S = 28.799 ksi _13S , = 52.5 ksi

O
(sheet 2)
Revision 27
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( )- TABLE 3.9-17 (continued)

disturbances was analyzed by computer analysis utilizing the
ICES-STRUDL computer program. The dynamic analysis indicated
that for the range of seismic frequencies, the pump assembly
could be treated statically. Nozzle loads, seismic loads,
and normal operating loads were imposed on the computer model

1 and a stress analysis of the entire assembly was performed.
Manual stress calculations were performed on the motor and
pump holddown bolts, anchor bolts, support frame, pump
pedestal, discharge and suction nozzle and flanges, pump
casing, and bearing housing to frame bolting.

25A computer analysis was performed separately on the pump
shaft for the purpose of frequency, stress, and deflection
evluation for the faulted condition. The computer model
included effects of pump shaft, impellers, bearings,
bushings, pump / motor coupling, motor shaft or rotor, and
motor bearings.

Other analyses performed included maximum stress evaluation
of the seal cooling with tubing and piping.

' Analysis Results
,

To be provided by amendment. | 27

F. ASME Class 1, 2, or 3 Pump and Valve Operability Assurance
(Subsection 3.9.3.2)

For the purpose of pump opr rability assurance, a functional 25
capability study was performed with material analysis of pump
bearing loads, coupling key analysis, thrust bearing retainer,

'

bolting, flexible coupling analysis, and impeller clearance.
The results of these analyses are to be provided by
amendment. I27

o
(sheet 14n)
Revision 27
3/80
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TABLE 3.9-17 (continued)

Turbine Driven Auxiliary Feedwater Pumps (M-014)

Items: Turbine Driven Pumps IP-005-B and 2P-005-B

Re ference : M014-125

A. Dynamic Analysis (Subsection 3.9.1.2)
,

1. Type of analysis - computer model

2. Computer program - ICES-STRUDL

3. Description - The natural frequency of the pump / turbine
assembly and shaft assembly as described in Analysis
Method (Item E) below was used to determine frequencies
of interest during faulted loading condition.

B. Static Analysis (Subsection 3.9.1.3)
1. Type of analyses - manual and computer analyses 25

2. Computer program - ICES-STRUDL

3. Description - As discussed in Items E and F below, the
STRUDL program was utilized to perform force and stress
analyses of the pump assembly and shaft assembly. The
computer program was further utilized to perform a
deflection analysis of the shaft for the purpose of a
functional evaluation. Varicus manual analyses were
performed to evaluate adequacy of subassemblies.

C. Experimental Stress Methods (Subsection 3.9.1.3)
None }

D. Evaluation of the Faulted Condition (Subsection 3.9.2.2)
Refer to Qualification Analysis Method and Analysis Results,
below.

E. Seismic Qualification Analysis Method (Subsection 3.9.2.2)
Analysis Method

The main components of the pump assembly, including bearings,
i baseplate, turbine, and pump were modeled as an assemblage of
! structural elements connected by node points at element

interfaces. The response of the postulated seismic
,

O
(sheet 14n),

'
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( ) TABLE 3.9-17 (continued)
,

disturbances was analyzed by computer analysis utilizing the |
ICES-STRUDL program. The dynamic analysis indicated that for ,

'

the range of seismic frequencies the pump assembly could be
treated statically. Nozzle loads, seismic loads, and normal
operating loads were imposed on the computer model and a
stress analysis of the entire assembly was performed. Manual |
stress calculations were performed on the turbine and pump
holddown bolts, anchor bolts, support frame, pump pedestal,
discharge and suction nozzle and nozzle flanges, pump casing,
and bearing housing to frame bolting.

A computer analysis was performed separately on the pump
shaft for the purpose of frequency stress and deflection ;
evaluation for the faulted condition. The computer model i

|25
included effects of the pump shaft, impellers, bushings,
pump / turbine coupling, turbine shaft, and rotor and bearings. '

!
Other analyses performed included maximum stress evaluation i
of seal cooling water tubing and piping.

Analysis Results |

To be provided by amendment. 27

F. ASME Class 1, 2, or 3 Pump and Valve Operability Assurance |
(Subsection 3.9.3.2) i

For the purpose of pump operability assurance, a functional :25
capability study was performed which included analyses of
pump bearing loads, coupling key analysis, thrust bearing ,

retainer bolting, flexible coupling analysis, and impeller
clearance. The results of these analyses are to be provided
by amendment. |27

|
!

|
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() TABLE 3.9-17 (continued)

Reactor Building Crane (M-092)

Reference: Bechtel Vendor Print 7220-M-92-34 | 27

Items: 1H-51, 2H-51
2

A. Dynamic Analysis (Subsection 3.9.1.2)

None

B. Stati c Analysis (Subsection 3.9.1.2)

1. Type of analysis - manual analysis
'

2. Computer program - none

3. Deccription - A simple harmonic motion 1 mass and 1
spring solution was used. The girder simple beam
frequency is calculated and the corresponding
acceleration is found from the response spectra.
Inertia forces are applied to the girders based on the

% acceleration g values and girder weight.{d-

C. Experimental Stress Methods (Subsection 3.9.1.3)

None
i

D. Evaluation of the Faulted Conditions (Subsection 3.9.1.4)
None

E. Seismic Qualification Testing or Analysis (Subsection
3.9.2.2)
The static analysis described above was used to seismically
qualify the reactor building cranes for structural integrity.
Operability during and subsequent to occurrences of OBEs does
not apply. Refer to Table 3.9-69 fcr a stress summary of the-

20reactor building crane.

.

4

(_s/ -
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I TABLE 3.9-17 (continued)
'

V)

Motor Operated Gate and Globe Valves (M-123B)

Items: 1MO-0110, 2MO-0210
1MO-0111, 2MO-0211
1MO-0328, 2MO-0428 2
1MO-0330 A, B; 2MO-0430 A, B
1MO-0329, 2MO-0429 18a

1MO-0341 A, B, C, D; 2MO-0441 A, B, C, D |2

Reference: Bechtel Vendor Prints M123B-48-1 | 27

A. Dynamic Analysis (Subsection 3.9.1.2)

None

B. Static Analysis (Subsection 3.9.1.2)

1. Type of analysis - manual calculations per ASME code

2. Computer program - none

3. Description - See seismic qualification Paragraph E.

C. Experimental Stress Methods (Subsection 3.9.1.3)

None
2

D. Evaluation of the Faulted Conditions (Subsection 3.9.1.4)
Elastic methods of analysis were used exclusively.

,

E. Seismic Qualification Testing or Analysis (Subsection
3.9.2.2)

Natural frequency was determined using a single spring-mass
model of the valve extended structure and manually
calculating frequency using the cantilever equation from
Formulas for Stress and Strain, Fourth Edition, Roark.' All
frequencies calculated were significantly above 33 Hz.

A conservative stress analysis was performed for the valve<

Jbonnet yoke to show that the valve was not overstressed
during operation in any installed orientation under seismic
conditions. Highlights of the analysis included:

Seismic inertial loads of 3.0 g were assumed to act
simu1*.aneously in the vertical direction and one horizontal,,

L) .
(sheet.89)
Revision 27
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TABI.E 3.9-17 (continued)

direction. In addition, a deadweight load of 1.0 g was
assumed to act with the vertical seismic load causing a 4.0 g
total vertical load. The resulting transverse and axial
loads on the valve bonnet yoke could individually vary in
magnitude from 0 to 5.0 g depending on the orientation of the
yoke axis with respect to the horizontal and vertical axes
(i.e., depending on the installed position of the valve). To
bracket these loading effects, a conservative model which
assumes a 5.0 g simultaneous loading in the yoke transverse
and axial directions was used.

2
Reactions in the yoke due to valve actuation loads for normal
operating conditions, including packing friction were
included in the analysis.

Stresses were calculated at the weakest and highest loaded
sections on the valve bonnet yoke.

Primary membrane and primary membrane-plus-bending stress
intensities were calculated and compared to 1.0 S and |14m
1.5 Sm, respectively, where Sm is the ASME Code Section III

2allowable stress for the bonnet material at 500F.

Results - Refer to FSAR Table 3.9-28 for a stress summary. |27

16

O
(sheet 90)
Revision 27
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TABLE 3.9-17 (continued)

Positive Displacement Hydrazine Pump (M-374)

Items: IP-41A&B, 2P-41A&B

References: Vendor information is unavailable at this time.
The following is based on requirements for seismic
qualification as outlined in the specifications.

A. Dynamic Analysis (Subsection 3.9.1.2)

None

B. Static Analysis (Subsection 3.9.1.2)

None

C. Experimental Stress Methods (Subsection 3.9.1.3)

None

D. Evaluation of the Faulted Condition (Subsection 3.9.1.4)
'

None

E. Seismic Qualification Testing or Analysis (Subsection
3.9.2.2)

Pump, motor, and all auxiliary equipment associated with the
pump will be seismically qualified by shake table testing.
The pump assembly will be mounted to the shake table in a
manner that will approximate the actual inservice mounting ,

conditions as closely as possible. This will include using {
the actual size and type of mounting bolts, mounting
brackets, flanges, etc.

Actual operating pressures and temperatures will be simulated
during testing, and the pump's operating performance will be
monitored during testing to meet the requirements of
functional operability for an active pump.

The type of motion that will be used as input for the test
will be multifrequency, complex controllable at one-third
octave internals. This motion will be applied over the |entire frequency range of 1 to 40Hz and will ensure that any |

resonances will be excited. The time-history.of
accelerations used~during low' level and full scale tests will
be measured by either the strain gage or servo type i
accelerometer.

w s)
(sheet 123)
Revision 20
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OTABLE 3.9-17 (continued)

The final results of the qualification test and analysis will
be provided by amendment, t 27

9
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;
. TABLE 3.9-28 (contiLued)

!

| servative to guarantee the integrity of the main flange joint. for
! all the specified conditions.

(21
; The stress intensity and primary membrane stress-is calculated

. for the guide " ears" designed to maintain the guide in its 16
' position in the guide slot. These stresses are self-limiting

secondary stresses and must be less than 3.0Sm.;

i

.

1
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!

i
.)
'
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I

!
!
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;
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;

1

i

i
!
1

1 -

e

i.

! (sheet 17)
! Revision 16-

12/78
i

i
-

.

!

. ..m., - , .4.. .... - . . . _ , _ _ _ _ , _ _ . . . ~ . . . . - _ , . _ , . . , - , _ . - , _ , . , , , . . . , .,_,__-,.m. , .,__ ,,,.,,.....-_,,_,,,1r,iL.,_,...,..,,,.m., , , .



MIDLAND 1& 2-FSAR

TABLE 3.9-28 (continued) 9

O
Purchase Order: 7220-M-123B
Manufacturer: Target Rock Corporation
Valve Types: 4"-600 lb motor operated gate valves

(IMO-0328, IMO-0329, 2MO-0428, 2MO-0429)
86"-600 lb motor operated gate valves

(1MO-0330A and B, 2MO-0430A and B)
2-1/2"-1,500 lb motor operated globe valves
(IMO-0341A, B, C, and D, 2MO-0441A, B, C, and D)

H) | 142-1/2"-1,535 lb motor operated globe valves
(IMO-0110, 2MO-0210, IMO-Olll, 2MO-0211)

M8Stress Summary: Valves having operators and other features of
extended proportions shall be able to withstand 8
an inertial load of 3.0 g in any direction to the
normal operating loads.

Yoke Stress

Natural
Primary Frequency

Primary Membrane of Valve 14
Plus Bending * Assembly (Hz)

~

Membrane
Stress (ksi)* Stress (ksi) Actual /

Valve Actual / Allowable Actual / Allowable Allowable

4"-600 lb 1.595/18.000 5.965/27.000 115/333

6"-600 lb' l.560/18.000 6.310/27.000 94/233

2-1/2"-1,500 lb 4.055/18.000 11.945/27.000 73/233 27

2-1/2"-1,535 lbM1 2.860/17.900 10.145/26.850 88/233 | 14

"'In order to conservatively bracket the normal operating and 3.0 g
seismic inertial loads, a conservative model which assumes a

85.0 g simultaneous loading in the yoke transverse and axial
d irec tions is used. Stresses were calculated at the weakest and
hig hes t loaded sections of the valve bonnet yoke.

m Allowable stresses for primary membrane = 1.0 S ( ASME Code,
Section III allowable at operating temperature)g

IN* Allowable stresses for primary membrane plus bending = 1.5 S M (ASME
Cod e , Section III, allowable at operating temperature)

M'ASME Code, Section III, Class I valves (nonactive)

-

(sheet 18)
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TABLE 3.9-28 (continued)
/,_ h
V

Purchase Order: 7220-M-168
Manufacturer: Henry Pratt Company
Valve Types: 18"-150 lb motor-operated butterfly valves

(lMO-5324A and B. IMO-5336A and B. 2MO-6224A 9
and B, 2MO-6236A and B)

Stress Summary: The valves are designed for a 3.0 g seismic
load in the horizontal and vertical directions
in addition to the. normal operating loads.

18"-150 lb
Valves

Calculated to
Stress Allowable

Component (ksi) (ksi)

Valve Body
Primary membrane stress in crotch
region (Pm ) 1.063 17.500=1.0 Sm1

Primary membrane stress in body (Pm) 1.364 17.500=1.0 Sm
Primary plus secondary stress ( Sn ) 7.164 52.500=3.0 Sm
Pipe reaction stress

Axial 1.549 26.250=1.5 S.
Bending 3.031 26.250=1.5 S.,

Torsional 3.031 26.250=1.5 Sm
Disk

'j Combined bending stress 2.296 17.50C=1.0 Sm
Shear tear out of shaft through disk 3.709 10.500=0.6 S.1

Shear stress across disk hub welds 3.328 7.200=0.6 S.
Shaft *

Total combined stress 26.051 33.700=1.0 Sm
i Torsional shear stress 9.189 20.220=0.6 S.

Disk Pins
9Maximum shear pin stress 5.689 8.160=0.6 S.

Bearing stress on pin 2.253 13.600=1.0 Sm
Shaft Bearing
Compressive stress 3.207 4.000=1.0 Sm

Cover Cap
Shear tear out of bolts 2.289 10.500=0.6 Sm
combined stress in cover cap bolts 9.994 25.000=1.0 Sm
Combined stress in cover cap 6.668 17.500=1.0 Sm

Thrust Bearing
Bearing stress on collar 816 8.800=1.0 Sm
Shear stress on spring pin 3.441 5.280=0.6 Sm
Bearing stress on spring pin 2.289 8.800=1.0 Sm

Operator Mounting
Combined stress in trunnion bolt (max) 26.352 30.000=1.0 S.
Combined stress in bonnet bolts (max) 16.827 24.000=1.0 S.
Combined stress in operator bolt 3.042 24.000=1.0 Sm
Combined stress in bonnet body 501 12.600=1.0 Sm
Combined shear stress in bonnet weld 4.974 7.200=0.6 S.
Combined stress in trunnion body 1.767 17.500=1.0 S.

O
V-

(sheet 46c)
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TABLE 3.9-28 (continued)

Pla t u ra l Frequencics of Valve Components (Hz)
Bod y 23,754 233
Banjo 2,705 233
Cover 711 233
Bonnet 554 233

9Maximum Deflection of Bonnet Assembly (in.) 0.00003 n)

"' Maximum displacements computed indicate that they are sufficiently
small and will not limit the operation of the stem or operator.
Machining tolerances will adequately accommodate these movements.

Valve Types: 48"-150 lb motor-operated butterfly valves
(1MO-5316A and B, IMO-5309-5309A and B,
2MO-6216A and B, 2MO-6209A and B)

Stress Summary: The valves are designed for a 3.0 g seismic
load in the horizontal and vertical directions
in addition to the normal operating loads.

48"-150 lb
Valves

Calculated
Stress Allowable

Component (ksi) (ksi)

Valve Body
Primary membrane stress in crotch
region (P ) 1.310 17.500=1.0 S 27m m
Primary membrane stress in body (P ) 1.174 17.500=1.0 Sm m
Primary plus secondary stress (S ) 5.393 52.500=3.0 Sn m
Pipe reaction stress

Axial 2.241 26.250=1.5 Sm
Bending 8.181 26.250=1.5 Sm
Torsional G.114 26.250=1.5 S m

Disk
Combined bend ing stress D.257 17.500=1.0 S m

Shaft
Total combined stress 22.391 33.700=1.0 S m
Tensile stress in shaft retainer bolts 11.746 33.000=1.0 S m

Hub Blocks
)Beaming stress on keyways 9.035 17.500=1.0 S 'm

Combined stress on hub block bolts 27.006 33.000=1.0 Sm
thaft Bearing

Compressive stress 7.411 4.000=1.0 Sm

(sheet 46d)
Revision 27
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TABLE 3.9-28 ( continued ),,

V
Cover Cap
-Shear tear out of bolts 1.990 10.500=0.6 S,

; Combined stress in cover cap bolts 12.504 25.000=1.0 Sm
.

Combined' stress in cover cap 1.185 17.500=1.0 S'

m
Thrust Bearing
-Bearing stress on collar 1.142 3.000=1.0 Sm
Shear stress in adjusting screw 10.820 33.700=1.0 S ,
Combined stress in retainer bolts 8.210 33.000=1.0.Sm

Operator Mounting
.

.

Combined stress in-trunnion bolt (max) 10.117 30.000=1.0 Sm
Combined stress.in bonnet bolts (max) 6.23 25.000=1.0 S m
Combined stress in oprator bolt 7.278 25.000=1.0 S*

m 27
Combined stress in bonnet body 1.716 12.600=1.0 Sm

i Combined-shear stress in bonnet weld 1.605 7.200=0.6 S,
Combined stress in trunnion body 1.876 17.500=1.0 Sm.

'

Natural Frequencies of Valve Components =(Hz)
Body 4,209 233
Banjo 861 233
Cover 1,756 133
Bonnet 462 133'

; Maximum Deflection of Bonnet Assmbly (in) 0.000032 of

'G "' Maximum d isplacements computed indicate that they are sufficiently
-( ,) small and will not. limit the operation of the. stem or operator.

Machining tolerances will adequately accommondate these movements.

+

-([ (sheet'47)
Revision'27 1
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TABLE 3.9-28 (continued)
O

Purchase Order: 7220-J-256
9Manufacturer: Target Rock Corporation

Valve Types: Miscellaneous solenoid operated globe valves
(Target Rock Corp. Project 76B Series)

Stress Summary: Due to the structural similarities among the
J-256 solenoid operated globe valves. For
analysis purposes the valves were broken into 16

three groups and a single conservative stress
analysis was performed for each of these groups.
These valves have been designed for a 3.0 g
seismic load in the vertical direction and a 4.5 g
seismic loading in the horizontal direction.

9The valve groups are as follows:

Design Operating
Body Temperature Pressure

Group Material Valve Models (*F) (ksi)

A 316 L + 76B - 001, 003, 004, 140 2,500 |24
SA-105 005, 006, 007, 020, 022,

025, 037, 049, 050, 051, 19
052

B 316 + 76B - 009, 023, 010, 200 3,200 |24
SA-105 011,016, 019, 026, 027, 16

028, 029, 030, 031, 032,
033, 038, 039, 040, 046,
047, 048 119

C 316 L 76B - 012, 013, 014, 021, 200 3,200
045 16

D 316 + 76B - 034, 035, 036 344 1,670
SA-105 24

E CA-105 76B - 024, 043, 044 600 2,500
+216 L 042, 043, 044, 053

The following criteria were used to group the valves:
9

1. Clearances between bonnet tubes and plungers. The bonnet
plungers of the valves within a group, if not the same, at 11 4

least have the same od dimenrion to make the parts fit with 9
comparable clearances.

2. The weight and center of gravity of the valve portions 16
above the body's neck are the same.

The set of parameters selected to represent each group is the most g
severe one among the valves of the group.

O
(sheet 48) 4Revision 2
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TABLE 3.9-47

SUMMARY OF CALCULATED STRESSES FOR
AUXILIARY BUILDING CRANE (M-093)

Summary of calculated stress in ksi:

OBE SSE

Vertical 1.99 3.98
Lateral (N/S) 7.38 8.24
Longitudinal (E/W) 0.053 0.106

Resultant seismic stresses we.e obtained using the square-root-of-
the-sum-of-the-squares summation:

16

OBE amax = 7.64 ksi
SSE a max = 9.15 ksi

Operating stresses were calculated assuming the hoist cable to be
rigid using the relationships:

equivalent weight x girder lengtha=o

j 4 x girder section modulus

13.83 ksi=

Total stresses:

13.83 + 7.64 = 21.47 ksi (OBE)
13.83 + 9.15 = 22.98 ksi (SSE)

|

|

Revision 16
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the required Midland SSE response spectra for equipment with 5%

O' damping, and also noting that the racks will be mounted with Cour
racks connected side-to-side, it was concluded that the subject 1'~

instrument rack is qualified for Seismic Category I service on
Midland Units 1 and 2.

j Rack Mounted Instrumentation and Power Supplies - In
general all of the input / output and computing cards 4
performed well. Some exceptions were noted, however,
and in each case Foxboro has identified the problem and
incorporated a fix in their equipment design. Foxboro
also conducted a retest of specific items where they
were necessary.

Correlation of the peak accelerations experienced at the
nests to the worst case accelerations found in the

3
instrument rack during its 1.0g test showed that the
nest mounted modules were subject to acceleration levels
which conservatively exceeded those obtained during the
1.0g test of the rack. (Note: 1.0g test of instrument
rack was sufficient to qualify it for use in Midland
Units 1 and 2.) i

Based on the above results, it was concluded that the I 11
subject rack mounted instrumentation and power supplies
are qualified for Class lE service on Midland Units 1
and 2.

(_j Panel Mounted Electronic Controllers - Test results and | 12
conclusions will be provided by amendment, following 15submittal of vendor test report.

,

4

3.10.4.1.19 Engineered Safety Features Actuation System (ESFAS)'

(J-2070)
i 2

a. Equipment Identification - The ESFAS consists of
actuation cabinets (AC) 1C44 and 2C44, sensor cabinets
(SC) IC43 and 2C43, and emergency core cooling (CC)

j)
actuation system conditioning cabinets 1C35 and 2C35.

b. Method of Qualification - Only one AC cabinet, one SC |2
cabinet, and one CC cabinet were seismically tested. 27
The three cabinets were partially assembled,
nonoperatin3, deliverable enclosures. The enclosures |2
contained all structural members that affect cabinet | 27
stiffness, including Power Strut channel for relay';

2'
wiring, and terminal block mounting. The enclosures
contained blank panels to simulate control and power 27supply panels. The unwired enclosures were dummy loaded
with extra Power Strut channels where wiring, _ relays,

2and terminal blocks are to be mounted. The enclosures
were loaded with these dummy weights _to simulate 27
deliverable cabinet weights and center of gravity. 2~~

,

L
3.10-27 . .
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The devices, including power supplies, relays, switches, |2fuses, terminal blocks, indicator lights, wiring, cable 1

ties, and cable clamps are qualified based upon previous |27
seismic test of operating devices. The seismic tests

2for qualification of these previously qualified devices
are described in Wyle Laboratories Reports 43259-1 and
43497-1. 11

Any device not qualified by previous seismic test was
installed into the applicable enclosure and was

27seismically tested simulataneously with the enclosures.
The following devices were tested with the enclosures:

AC Cabinet SC Cabinet CC Cabinet
Logic module Isolation module Switches

2Sequencer module Alarm and indicating Relays
Relays module

The enclosure and device mountings were seismically 1 27
qualified by tests in accordance with IEEE Std 344-1975
and Regulatory Guide 1.100. The TRS will envelop the
RRS at the required damping value. Previous seismic
tests of similar enclosures indicated damping values of 2
3.4 to 9.3%. IEEE Std 344-1975, Table I, lists typical
damping values of 2% for operational basis earthquake
(OBE) level tests and 4% for safe shutdown earthquake
(SSE) level tests for welded steel structures.
Therefore, a 2% damping level RRS was used for OBE and |27
SSE tests.

During qualification testing of the enclosure and the
applicable devices, the acceleration levels at specific
device locations were monitored. The devices were |27
qualified on the basis of previous tests of operable
devices. The acceleration levels at the devices during 2
the operational tests must envelop the acceleration
levels at the specific device locations.

Most of the devices proposed for the Midland ESPAS are |27
identical to or similar in physical characteristics to
devices that have been qualified by previous seismic
testing. A list of devices to be installed into the 2
Midland ESPAS, with a cross-reference to previously
qualified devices, is on file with the test report.

c. Test Method - The channel bases were bolted to the test
table. The cabinets were bolted to the channel bases in
the same manner they will be installed in the plant. 27
The AC and SC cabinets were joined at the top (per plant
configuration) as well as being bolted to the channel
bases, and the SC cabinet used a CC cabinet base. The
front-to-back and vertical directions were tested first.

Revision 27
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After the channel bases were bolted in place and the,~

( )/ cabinets were installed onto the bases, control 274

%- accelerometers were mounted onto the test table and 12
accelerometers were installed into the cabinets.

Exploratory Tests - Axis Y and Axis Z - Exploratory 1 2

tests consisted of a single axis, continuous 1 octave [ 27

per minute sweep frequency search using a sinusoidal 1 2

steady-state input of 0.29 from 1 to 35Hz to determine | 11

equipment resonances. The horizontal and vertical axes, i 2
identified as Axis Y and Axis Z, were tested. | 27

OBE Proof Tests - Axis Y and Axis Z - Five OBE proof | 2

tests were conducted on the cabinets. The cabinets were | 27
subjected to simultaneous horizontal and vertical inputs
of random motion consisting of frequencies spaced 1/3 2

octave apart over the frequency range of 1 to 35Hz. The
amplitude of each 1/3 octave frequency was independently | 27
adjusted in an iterative process in each axis until the
TRS envelops the RRS at a damping of 2% by a spectrum 11

analyzer.

'
The cabinets were excited by horizontal and vertical
input accelerations that are phase incoherent for a 27
period of 30+J seconds. Following the tests, the
equipment was examined for damage and hardware was
retightened if necessary.

SSE Proof Test - Axis Y and Axis Z - One SSE proof test
was c'..nducted on the cabinets. The cabinets were ] 27
subje ced to simultaneous horizontal and vertical inputs 13
of random ~ motion consisting of frequencies spaced 1/3
octave apart over the frequency range of 1-to 35Hz. The | 2

amplitude of each 1/3 octave frequency was independently | 27
adjusted in an iterative process in each axis until the
TRS envelops the RRS at a damping of 2% by a spectrum 2
analyzer.

The cabinets were excited by horizontal and vertical | 27 |
input accelerations that are phase incoherent for.a

2period of 30+.3 seconds. Following the test, the
equipment was examined for damage and hardware was | 27
retightened if necessary.

The cabinets and channel bases were then rotated 90
degress about a vertical axis, rebolted to the simulator 27
table, and the test procedure outlined above was
repeated. .| 2

,
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d. Test Results and Conclusions - The engineered safety
features actuation system AC, SC, and CC specimens were
subjected to simulated seismic excitations which equaled
or exceeded those specified for the Midland plant
control room area. Visual inspection of the specimens
upon completion of the SSE level tests indicated that
there were no broken or cracked welds, structural
failures, or broken parts, and all hardware was present
and secure. All devices tested concurrently with the
cabinets operated within specified limits before,
during, and after the simulated seismic event. It was
thereby demonstrated that the equipment possesses
sufficient int Trity to withstand, without compromise of
structure or function, the seismic environment of the
Midland plant. It is therefore concluded that the ESFAS
is qualified for service on the Midland plant Units 1
and 2.

3.10.4.1.20 Seismic Instrumentation (J-214)
a. Equipment Qualified:

Strong motion accelerometers - 2YX-9300, 2YX-9301, 2YX-9302,
2YX-9303, and 2YX-9304
Seismic switch - 2YX-9307
Seismic triggers - 2YX-9305 and 2YX-9306
Recording units - 2YR-9312, 2YR-9313, 2YR-9314, 2YR-9315,
and 2YR-9316
Annunciator - 2YAN-9311
Power supply - 2YY-9309
System cabinet - OC228
Peak recording accelographs - 2YE-9317
Peak strain gages - 2YE-9319 and 2YE-9320

b. Method of Qualification - Seismic equipment was (18qualified by device test per IEEE Std 344-1975 and h7Regulatory Guide 1.100. I

Test Method - Prior to qualification testing, thec.

seismic equipment is visually examined for evidence of
damage due to shipping. Results of the visual
examination and equipment identification information are
recorded on a receiving inspection data sheet.

The equipment is bolted (using 3/4 inch cap screws) to a 17
test fixture which is welded to the scismic test
machine The equipment is attached to the test machine
in a mana. '- that simulates normal inservice use as
closely as pw tible.

The equipment is functionally tested prior to, during,
and upon completion of the seismic test.

Revision 183.10-30 2/79
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, . referred to:as the Code). Orifice plates'are: supplied
with a certification.of materials per NC-2130 of the.

Code and are tested in compliance with the Code.'

;

. Orifice plates are considered qualified for service'in 2
*

Seismic.' Category I piping by virtue of their compliance
to the - Code.

4

'

3.10.4.1.32 Venturi Tubes (Nuclear Service) (J-2420)
I

Qualification . Venturi tubes are Seismic Category.I pressure
. boundary items only and~are required to maintain pressureLduring

,

:and'after a seismic event. They are supplied in accordance with '2i
i the applicable requirements of the ASME Boiler and Pressure
!. Vessel -
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I

Code, Section III, Division 1, Classes 2 or 3 (hereafter |
f-'s referred to as the code). Venturi tubes are supplied

2 |Q with a certification of materials and are tested in '

compliance with the Code.

a. Equipment Identification - Venturi Tubes

1FE-1618A 1FE-1902 IFE-1990A 1FE-3803
1FE-1618B 1FE-1906 1FE-1990B 2FE-3903
2FE-1718A 2FE-1932 2FE-1990A
2FE-1718B 2FE-1936 2FE-1990B

b. Method of Qualification - Seismic Category I nuclear
service venturi tubes will be qualified by analysis or 27
test in accordance with applicable requirements of the
ASME Boiler and Pressure Vessel Code, Section III,
Division 1, Class 3.

c. Test Method - The test method will be provided by
amendment following approval of vendor test procedures.

d. Test Results and Conclusions - The test results and
conclusions will be provided by amendment following
cubmittal of the vendor test report.

3.10.4.1.33 Sight Flow Gages (Nuclear Service) (J-234Q) |2
( Eguipment Identification - 1-1/2 and 2 inch flapper type | 13a.

sight flow gages,

b. Qualification - Sight flow gages are "in-line" devices
2and as such constitute Seismic Category I pressure

boundary items and are required to maintain pressure
during and after a seismic event. They are supplied in
accordance with the applicable requirements of the ASME 1 ,'Boiler and Pressure Vessel Code, Section III,
Division 1, Class 2 or 3 (hereafter referred to as the | 13
Code). Sight flow gages are supplied with a
certification of materials and are tested (including
pressure test to 1.5 times design pressure) in
compliance with the Code.

Sight flow gages are considered qualified.for service in
2Seismic Category I piping by virtue of their compliance

to the Code.

3.10.4.1.34 Thermowells (Nuclear Service) (J-229Q and J-233Q)
Equipment Identification - Thermowells are supplied asa.
part of RTD or temperature switch ~ assemblies. For non- 27NSSS supplied temperature systems on Seismic Category I

[ )/ Revision 27
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equipment or piping, the thermowells, and in some
instances RTDs, are the only parts of the assemblies 27O that are safety-related.

b. Qualification - Thermowells used on Seismic Category I
piping or equipment' are required to maintain pressure 2during and aft 9r a seismic event. They are supplied in
accordance with the applicable requirements of the ASME
Boiler and Pressure Vessel Code, Section III, | 11
Division 1, Class 2 or 3 (hereafter referred to as the | 13
Code). Thermowells are supplied with a certification of,

materials and are tested (including pressure test to 1.5 2
times design pressure) in compliance with the Code.

Thermowells are considered qualified for service on
Seismic Category I systems by virtue of their compliance
to the Code.

1

'k

O

O
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3.10.4.1.35 Installation Details (Nuclear Service) (J-2180)
All field mounted instruments are installed in accordance with
Bechtel Standard Details. The Standard Details define the |11
materials required and provide a schematic representation of the
impulse lines for a particular installation to aid the installer
in designing the actual routing. (See Table 1.7-14 for a listing
of typical installation details for Seismic Category I service.)
Materials specified are based on the requirements of the ASME gj
Boiler and Pressure Vessel Code, Section III, Division 1
(hereafter referred to as the Code), where applicable.

Before actual installation, isometric drawings of the proposed
installation are generated identifying all materials and weld
connections as required. Sufficient flexibility is incorporated
in the design, and sufficient supports are provided, so that the
normal and accident, thermal, and seismic loads do not exceed the
Code allowable stress limits. Such drawings are submitted for
review for Code compliance and seismic analysis before being
released for construction.

For seismic analysis of the installation, the seismic stresses
are evaluated using the Modified Spectrum Method. This method
assumes the piping / tubing system may be considered seismically
acceptable if it can be divided into a series of spans. These
spans are generally separated by guides (two mutually
perpendicular restraints normal to the pipe) at each change of
direction, at all extended masses, at each tee, and at a maximum
spacing on straight runs of piping as determined by dynamic
calculations based on a modified spectrum curve.

The spectrum curve for a particular building elevation will be
modi fied so that the flexible side of the peak of the curve will
remain constant a t the peak spectral acceleration for decreasing
frequencies.

3.10.4.1.36 Sonic Level Transmitters (J-2970)
15

a. Equipment Identification - lLT-5201A, ILT-5201B, 2LT-
5221A, 2LT-5221B, 1LT-1212, ILT-1211, 2LT-1312, 372LT-1311, OLT-1875A, OLT-1875B, OLT-1875C, OLT-1875D

b. Method of Qualification - Sonic level transmitters will
be required to be qualified by device test or similarity

15
per IEEE Std 344-1975 and Regulatory Guide 1.100.

c. Test Method - The test method will be provided by 26amendment following selection of vendor and approval of
vendor test procedures.

15
d. Test Results and Conclusions - Test results and

conclusions will be provided by amendment following |26submittal of vendor test report.

Revision 26
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simultaneously with the vertical axis (longitudinal
simultaneously with vertical, then lateral

(''))q, simultaneously with vertical). The horizontal and
vertical input acceleration levels were phase-incoherent
during the multifrequency tests.

Random Multifrequency Tests - The test items were
subjected to 30 second simultaneous horizontal and
vertical inputs.of phase-incoherent random waveform
motion consisting of frequency bandwidths spaced
one-third octave apart over the frequency range of 1.0
to 40Hz to envelop the RRS. The amplitude of each
one-third octave frequency was independently adjusted in
each axis until the TRS envelop the RRS within the
limitations of the test machine. The resulting table

'

motion was analyzed by a spectrum analyzer at a 1%
damping f actor for the SSE and OBE, and plotted at
one-third octave intervals over the frequency range of 1

* to 250Hz.

A minimum of five OBE tests were applied to the test
items prior to application of an SSE test in each test
orientation. The zero period acceleration (ZPA), as
well as other areas of the RRS, was exceeded in order to
meet the peak responses of the curves.

24

Excitation Control - Control accelerometers were mounted
on the table at locations near the bases of the test
items.

U
' Electrical Monitoring - Twelve channels were used to
mon' tor the operation of the test items (ohms and
mi.'. ti amperes ) prior to and after the. test program.

Electrical Powering - Standard de power at 10 amperes or
less was furnished for operation of the transmitter
during the test program.

Functional Test - The baseline functional tests for
output resistance and insulation resistance were
conducted before the start of seismic testing and again
after completion of seismic testing.

Post-Test- Inspection - Upon completion of the
qualification program, the equipment was visually
inspected. The Lequipment was disassembled to the extent
necessary to perform.the inspection. The condition of
the equipment was recorded.

In-Process Inspection - The test records .were- checked
-for quality.of performance after each test..

,y
_,,k 3.10-38c Revision'24
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MIDLAND 1&2-PSAR

The test items were e::a. mined for possible damage
following all severe tests such as the structural
resonance test. All important test ef fects were logged. 24

d. Test Results and Conclusions - Test results and
conclusions will be submitted by amendment.

27

3.10.4.1.41 Electronic Field Transmitter - Nuclear (J-2450)

a. Equipment Identification - Electronic field transmitters
which are classified as seismic Category I functional
are as follows:

IPT-7220A,B,C,&D, 2 PT-7 2 2 5 A , B , C , & D , 1PT-1698A&C,
192PT-1798A&C, 2PT-3 218 A , B , C , & D 1PT-3134 A , B , C , & D,

2PT-3234A,B,C,&D, I PT-3118 A , B , C , & D , 1PT-16 29 A , B , C , & D,
2PT-1729A,B,C,&D, ILT-3875AB,AD,BA,&BC,
2LT-3975AB,AD,BA,&BC, lLT-3875AA,AC,BB,&BD, 2FT-0402,
2FT-0403, 1FT-0302, 1FT-0303, IPT-0391A,B,&C, 1PT-0392C,
2PT-0491A,B,&C, 2PT-0492C, 1PT-2123, lPT-2124, 2PT-2223,
2PT-2224, 1PT-1975A&B, 2PT-1975A&B,
OPT-6580A1,A2,B1,&B2, 1FT-5725A&B, 2FT-5725A&B,
1FT-1057A&B, 2FT-ll57A&B, 2FT-3969A&B, 1 FT-38 69 A& B , | 20
1FT-1990A&B, 2FT-1990A&B, OPT-6575A&B, OPDT-1827,
OPDT-1828, OPDT-1829, OPDT-1830, OPDT-1831,
OPDT-6575A&B, 2 LT- 1318 A , B , C , & D , lLT-1627A,B,C,&D, 19
2 LT-17 2 7 A , B , C , & D , I LT- 1218 A , B , C , & D ,
2 LT-39 7 5 AA , AC , BB , & BD , 1PT-1612A&B, 2PT-1712A&B,
ILT-1630A&B, 2LT-1730A&B, 1LT-0161A&B, 2LT-0261A&B, 1PT-

20-38000Al,A2,A3,&A4, 1PT-38000B1,B2,B3,&B4,
2PT-39000A1,A2,A3,&A4, 2PT-39000B1,B2,B3,&B4

b. Method of Qualification - Electronic field transmitters 24
are qualified by individual type tests per IEEE
Std 344-1975.

c. Test Method - Four transmitters of Model 1152 and two
transmitters of Model 1153 Series A were tested. The
transmitters were mounted on individual test fixtures
using their normal mounting means and were operational
during the test. The seismic test program consisted of
resonance search and biaxial random multifrequency 19
testing. Seismic tests were performed according to IEEE
Std 344-1975.

d. Test Results and Conclusions - Electronic field
transmitters tested under a prescribed simulated seismic
environment possessed sufficient integrity to withstand
the testing conditions without compromise of structures
or electrical functions.

Revision 27
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!

In contrast, the expected ~ net seismic g loading was:.

g net = N(1.5) * + (1.64)
>

g net = 2.229
- -

Therefore, the combined seismic loads are much less than
';

the system's design capability. ;

i
3.10.4.2.2.3 Pressurizer-Heater Banks 5 and 6

1 27
! To be provided by amendment.
i
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3.11 ENVIRONMENTAL DESIGN OF MECHANICAL AND ELECTRICAL EQUIPMENT
1 s

|2!
,

Environmental design criteria for the facilities conform to' '

10 CFR 50, Appendix A, General Design Criteria 4, Environmental
and Missile Design Bases. Compatibility of equipment with
environmental conditions is provided to fulfill the following
design criteria:

a. For normal operation, systems and components required to
mitigate the consequences of a design basis accident
(DBA) or for safe shutdown are designed to remain
functional after exposure to the following environmental
conditions:

1. Representative design temperatures maintained at
i the equipment location during normal operation by
j the ventilating and cooling system are described in

Section 9.4 and Subsection 6.2.2.2. Temperature!

values are given in Table 3.11-2.

2. The relative humidity values given in Table 3.11-2

3. Atmospheric pressure

4. Maximum expected integrated radiation exposures for
40 years during normal operation are not to exceed
those values given in Table 3.11-2 for specific 15'

- arear
s

''
b. In additi... to the normal operation environmental

requirements given in Item a above, mechanical and
I electrical systems and components required to mitigate

the consequences of a DBA or to attain a safe shutdown
are designed to remain functional after exposure to the
following environmental conditions:

1. Components inside containment - The specific values
of temperature, pressure, humidity, radiation, and

|chemical environment inside containment after a |

design basis loss-of-coolant accident (LOCA) 'cn:
main steam line break accident are given in Table
3.11-3. The post-LOCA radiation dose rate is
calculated assuming that 100% of the core noble gas
inventory, 25% of the core halogen inventory, and |27
1% of the core solid fission product inventory as
listed in Table 15A-2 are in the containment
atmosphere, in accordance with TID-14844"I and
consistent with the recommendations of Regulatory
Guide 1.4. The total calculated dose is the.

.

O- Revision 27
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integrated dose from the tims of the LOCA to
3430 days post-LOCA. A detailed listing of these

environnental conditions is given in Table 3.11-3.

2. Components outside containment which are required
to mitigate the consequences of a design basis
LOCA. The expected temperature and humidity
environmental conditions by plant area are
specified in Table 3.11-3. In computing the
expected integrated accident radiation dose at the
equipment location, it is assumed that 50% of the
core halogen inventory and 1% of the core solid
fission product inventory, as listed in Table
15A-2, are in the recirculation water after a
design basis LOCA.

3.11 .1 EQUIPMENT IDENTIFICATION

Table 3.11-1 lists and categorizes systems and individual
components required to nitigate a design basis accident, to 27
attain safe shutdown, or which are otherwise esscntial to prevent
a significant release of radioactive material to the environment.
The major component categories (e.g., motor operated valves, pump
motors, cables, precsure boundaries, etc) in each system and the
location of the components by area are also provided. Specific
equipment and components for each system are discussed in the
appropriate section as referenced in Table 3.11-1. Normal and
DBA environmental conditions, including temperature, pressure,
relative humidity, radiation, and pli, are given in Tables 3.11-2
and 3.11-3 respectively. Equipment vibration responses are
discussed in Subsection 3.9.2. The duration that each item of
equipment is required to operate in a DBA envit onment is
specified in Table 3.11-1,

3.11.2 OUALIFICATION TESTS AND ANALYSES

When sufficiently reliable data are available and proven
analytical methods are known, environmental qualification may be
based on analysis. If such analytical methods are not feasible,
qualification is based on environmental testing.

Both type testing and specific testing may be used. Where
equipment has proven reliable for long periods in the requireil
envelope of service, qualification may be based on prior
operating experience.

3.11.2.1 Component Environmental Design and Qualification
for Normal Operation

Equipment listed in Table 3.11-1 is designed for 40 years of
continuous operation in the most severe temperature, pressure,
humidity, and radiation environment which exists at the equipment
location during normal operation, assuming proper routine

Revision 27
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'

TABLE 3.11-1

( ' IDENTIFICATION AND LOCATION OF MECHANICAL AND ELECTRICAL SAFETY-RELATED SYSTEMS AND COMPONENTS

Required Duration
of operation for Equipment Location 8

L Quali- DRA and safe LegendW
''

MR and fication Shutdown * gg
Equipment Numbers Test No. Area

(See Table Safe Unit 1/ 8' System Component Unit 1 Unit 2 3.11-4 * LOCA MSLB S/D Unit 2 Elevation Remarks

REACTOR COOLANT AND
PRESSURE CONTROL 7SYSTEM ~ .
Figures 5.1-1, 5.1-2 '

Steam generators'" lE-511.,B 2E-51A,B See Sub- C C C 2/4a 593'-6"
section
3.11.2.2.c

MR M1.01
Reactor vessels IT-51 2T-51 Sae Sub- C C C 2/4a 603'

section 20
t

3.ll.2.2.c

Pressurizers'" 1T-52 2T-52 See Sub- C C C 2/4e 639'
section

,

3.11.2.2.c

Pressurizer heaters- To be provided by amendment

27Pressurizer heater MR M1.10 ;

connector assemblies To be provided by amendme*it
t

MR M1.4
Control rod drive 15 C C C 2/41 659'
mechanisms (trip portion)

20
'MR M1.07

Reactor coolant pumps IP-51A,B,C,D 2P-51A,B,C,D See Sub- NA NA NA 2/4e 634'
section
3.ll.2.2.c

Valves

MR M1.ll 18
| Pressure safety 'lPSV-0131*. 2PSV-0231* See remarks 2/4e 567' Pressure safety

valves IPSV-0132* 2PSV-0232* valves are

i
'

Table 3.11-1
(sheet 1 )
Revision 27
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TABLE 3.11-1 (continued)

Required Duration g
of operation for Equipment Location

Ouali- DBA and safe Legend m
NR and fication ShutdownG 14

Equipment Number Test No. Area
(See Table Safe Unit 1/

System Component Unit 1 Unit 2 _ 3.11-4 )'*8 LOCA MSLB SLD Unit 2 Elevation Renarks

designed to
protect the
primary system jg
from overpressure
continuously
when the system
is in operation.

MR M1.27
Motorized IMO-0102-1 2MO-0202-1 By anendment NA I I 2/4b 660'

1MO-0102-2 2MO-0202-2 By amendment NA I I 2/4b 660'
MR M-123B 27

IMO-0110 2MO-0210 1,23 NA PT ST 2/4b 666'-6"
1MO-0111 2MO-0211 1,23 NA I I 2/41 673'

Solenoid
1G

56
ISV-0122* 2SV-0222* 4 C C NA (43 (*3

ISV-0123* 2SV-0223* 4 C C NA (*3 (*)
ISV-0127* 2SV-0227* 4 C C NA (*) (*3

ISV-0128* 2SV-0228* 4 C C NA (*) (*) 99
ISV-0150* 2SV-0250' 4 C C NA (*3 (*3

ISV-0151* 2SV-0251* 4 C C NA (*) (*3

ISV-0155* 2SV-0255* 4 C C NA (*3 (*)

MR M-129A
Solenoid / air ISV,1XV-0126* ?SV,2XV -0 2 2 6 * 16 C C NA gg
cylinder ISV,1XV-0153* 2SV,2XV-0253* 16 C C NA

ISV,1XV-0154* 2CV,2XV-0254* 16 C C NA

Snubbers for RC pumps C C C 2/4e see remarks All RC pump | 18
snubbers are
located within
secondary 7
shield wall
be twee n 6 3 4 '-0"
and 650'-0".

Jable 3.11-1
(sheet 2 )
Revision 27
3/80
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TABLE 3.11-1 (contin 2ed)

Required Duration
of operation for Equipment Location 8-

Quali- DBA and safe Legende
MR and fication Shutdownm

9gEquipment Number Test No. Area
(See Table Safe Unit 1/ |8System' Component Unit 1 Unit 2 3.11-4)W LOCA MSLB Sp Unit 2 Elevation Remarks |

Hydrazine tank ISV-1263A*,B* 2SV-1363A*,B* 4 C C NA 1/2 614'-0*
vacuum breaker 24
line valves

Valves
18

MR M-125C
,

Motor operated IMO-1405* 2MO-1405* 23,25 NA NA NA 3 611'
containment iso- - MR M-125A

.

lation valves IMO-1411* 2MO-1411* 23,25 NA NA NA 3 029'-6" 20

Solenoid / air MR M-125C ,

cylinder IMO-1416* 2MO-1416* 23,25 NA NA NA 3 601'-9"
MR M-125C | 18OSV,0XV-1443 (shared) 23,25 3 599' | g9CSV,0XV-1444 (shared) 23,25 3 599' I

FUEL POOL COOLING
Figure 9.1-1

Fuel pool cooling MR M-554

27*

heat exhhangers OE-76A,B,C,D (shared) 16 C C C 3f '99',

Fuel pool cooling MR M-56
' Pumps OP-76A,B (shared) 16 C C C 3f 599'

COMPONENT COOLING
. WATER
Figures 9.2-7 through
9.2-10 7

MR M-51 | 18Component cooling IE-73A,B 2E-73A,B 16 C C C Id/ld 599' | 25water heat exchangers 16 C C C lb/lb 584' I
MR M-52

ICCW pump motors OP-73 (shared) By amendment C C C Id 584'
IP-73A 2P-73A By amendment C C C 1/1d '599e 26IP-73B 2P-73B By amendment C C C 1/1d 584'

<

Table 3.11-1
(sheet 9)
Revision 27
3/00
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TABLE 3.11-1 (continued)

Required Duration
8of operation for Equipment Location

Quali- CBA and safe Legend *
MR and fication Shutdown * ja

Equipment Number Test No. Area
(See Table Safe Unit 1/ 8System Component Unit 1 Unit 2 3.11-4)* LOCA MSLB Sp t'n i t 2 Elevation Remarks

MR M-53 | 14
CCW pumps OP-73 (shared) 16 C C C Id 584'

IP-73A 2P-73A 16 C C C Id/1d 5998 18
1P-7JB" 2 P-7 3 B* 16 C C C Id/1d 584'

MR M-64 gg
CCW surge tanks 1T,-73A,B 2T-73A,B 16 C C C Iv/lv 674'

valves

MR M-132 | 16
Decay heat cooler IMO-1607A,B* 2MO-1707A,B* 23,25 C C NA 1 584'
influent valves

CCW pump suction IMO-1610A,B* 2MO-1710A,B* 23,25 C C C 1 584'/599' 39valves

CCW heat exchanger IMO-1620A,B* 2MO-1720A,B* 23,25 C C C 1 599'/584'
bypass valves
CCW heat exchanger IMO-1623A,B* 2MO-1723A,B* 23,25 C C C 1 599'/584'
discharge valves | 16

MR M-125C | 18
Containment iso- IMO-1655* 2MO 23,35 C C NA 1 599' 19
1ation valves

14
MR M-120

1MO-Iti6 0 * 2MO-1760* 23,25 C C NA 1 614'
IMO-1661A* 2MO-1761A* 1,23 C C NA 2/4 593'
1MO-1661B* 2MO-1761B* 23,25 1 614' 39

MR M-132
Lcw cooster pump iMO-1685A* 2MO-1785A* 23,25 See remarks 1 $84' Open during normal
suction shutoff and accident 16

conditions may
CCW system valves IMO-1685B* 2MO-17b5B* 23,25 See remarks 1 599' be closed by

tor above hand signal to 19
Item isolate CCW

oooster pump. 7

Table 3.11-1
(sheet 10)
Revision 27
3/80
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Tmy 3.11-1 icontinuedi

Eequired Duration
of operation for Equipment Location 8

Quali- CBA arx1 safe Legend ( 3 3
MR and fication Shut dchnt a a g I" r

Equipment Number Test No. Area i

|8(See Tatle Safe Unit 1/
System Component unit 1 Unit 2 3.11-41(*8 I&G8 MSLB f.G._ Unit 2 Elevation Eemarks

MR M-163 I 14
Recirculating air IVV- 57A, B, C,D 2VV-57A,B,C,D 5 See remarks Fans are sut- | 16
omoling unit fans componente cf

recirculating 7
air cooling
units.

Valves | 14

MR M-168
RB purge air IMO-5309 A 2AO-6209A 1,23 C C M 2k/4k 688'-6"
swply valves 1MO-53 09B 2MO-6209B 23,25 C C M 3s 688'-6"

RB purge air IMO-5316A 2MO-6216A 1,23 C C NA 2k/4k 688s.6"
exhaust valves 1MO-5316B 2AO-6216B 23,25 C C M 3s 688*-6"

RB' air room 1 %-5324A* 2MO-6224A* 1,23 C C M 2j/4j 676'-0"
Pupply valves 1MO-5324B* 2MO-6224B* 23,25 C C NA 3s 676'-0"

RB air room IMO-5336A* 2MO-6236A* 1,23 C C EA 2j/4j 676*-0" 18
exhaust valves IMO-5337B* 2MO-6236E* 23,25 C C M 3s 6768-0"

MR M-120
8 supply duct 1MO-53 43 A* 2MO-6243A* 1,23 C C M 2d/4d 614'

1MO-5343B+ 2MO-6243B* 23,25 C C NA lj 614'

H exhaust duct 1MO-5355A* 2MO-62 55A* 1,23 C C NA 2k/4k 6888-6"
1MO-53 55B* 2AO-6255E* 23,25 C C M 3s 688*- 6" | 27

Tatle 3.11-1
(steet 23)
Revision 27
3/80
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TABLE 3.11-1 (continued)

Required Duration
of operation for Equipment Location 8

Ouali- DBA and safe Legend m
MR and fication Shutdown * 1%

Equipment Number Test No. Area
(See Table Safe Unit 1/

System Component Unit 1 Unit 2 3.11-4) W IDCA MSLB S[D Unit 2 Elevation Remarks

HEATING, VENTILATING,
AIR CONDITIONING
AUXILIARY BUILDING
Figure 9.4-3 through
9.4-7

MR M-150 26
Emergency fuel OVM-94A,B (shared)
handling area exhaust
air filtering units.

Electric heater and 43 NA NA NA lu 659'
heater controls 23

Relative humidity 44 NA NA NA lu 659'
controls

High temperature 45 NA NA NA lu 659 | 16

M-154
Damper and valves 18

Solenoid / air OSV-5455A,B/OXV-5455A,B (shared) 16 NA NA NA lu 659'
cylinders OSV-5461A,B/OXV-5461A,B (shared) 16 NA NA NA lu 659'

M-347
Electrohydraulic OFV-5444A,B (shared) 24 MA NA NA lu 659' 24
operator OMO-5445A,B (shared) 24 NA NA NA lu 659'

M-347
Backdraft OBF-5401A,B (shared) 16 NA NA NA 30/30 659'

OBF-5402A,B (shared) 16 NA NA NA 30/30 659'

MR M-157
Fuel handling area DVV-86A,B (shared) 35 NA NA NA lu 659e 1 25
emergency exhaust fans | 16

MR M-149
Decay heat removal IVM-50A,B 2VM-50A,B 16 C C NA le/lc 584' 7
room coolers

Table 3.11-1
(sheet 24)
Revision 26
1/80
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TABLE 3.11-1 (continued).

Required Duration
of operation for Equipment Location .8

Quali- DBA and safe Legend G
MR and fication Shutdown 42)

IO, Equipment Number Test No. Area
(See Table Safe Unit 1/ | gSystem Component Unit 1 Unit 2 3.11-4 )(*' LOCA MSLB S/_D Unit 2 Elevation Remarks ,|

MR M-56 14
Safeguards chilled IVP-02A*,B*,C*, 2VP-02A*,B*,C*,D* 16 C C C lo/lo 646' , 24waters pumps D*

MR M-146 i 10
Auxiliary safeguard IVP-59A,B 2VP-59A,B 16 C C C 10/10 646' ! 18
chiller oil pumps

MR M-64
Safeguards expansion IVT-03A,B 2VT-03A,B 16 C C C 3r/3r 685'
tanks 16

Safeguards chilled. IVT-23A,B 2VT-23A,B 16 C C C lo/lo 645' | 25water air separators i

Valves' | 14

MR M-146 20
Pressure relief IPSV-5716A ,B2, 2PSV-5716A ,B2, 16 See remarks All pressure2 3

3 A ,B3,A.,B.,AS, relief valves 14A ,B3,A.,B.,AS, 3
B B .are self-- 165 g

contained
automatically
actuated
devices which
are required 14
continuously
for over-
pressure pro-
tection.

~

MR J-256
Safeguards chiller ISV-572ba",B* 2SV-5720A*,B* 4 C C C lo/lo 645' | 24
oil cooler supply
valve 9,

Table 3.11-1
(sheet 27)
Revision 25
10/79
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TABLE 3.11-1 (continue Q

Required Duraticn
of C[eratiCn for Equipper.t Lccaticr f8

Coa li- CEA ard safe Legendta3 ,

ME and fication St.utdesn( 2 3 to'

Equipment Number Test ho. Area
(See Tatle Safe Unit 1/ }8

System Comoonent Unit 1 Unit 2 1 11-4)(*8 HQ EU E/C Unit 2_ Elevatien Femarjui 2

MR J-255A ig

Control room A/H OTV-5755A*,E* (stared) By amendment C C C 3r 685' 26
unit 3-way valve .,

. MP M-336
Wye strainers OYS-5710 OYS-5712 16 See remarks 1/1 645' 7te pr(ssure !

1YS-57C9A,B,C,D 2YS-57 09 A, E,C,D 16 toundary retertion ,

sust le maintaaned *

during all accider.t
ccnditicne.

I 7
HVAC CONTRCL RCCM
BATTERY ROOM
SWITCHGEAR RCCM j
AND CABLE SPREADING

{ROOM
Figures 9.4-1,9.4-2

f I"MR M-64
Control room pres- OVT-28A,B (shared) 16 C C C UG 626' ; 27

i 23surization tank

| 14MR M-149
, control room air OVM-01A,B (stared) 16 C C C 3r 685' i 16

Ihandling unit

21MR M-150
26MCR recirculating 0VM-79A,B (sha red)
21

air filter units
High temperature 45 C C EA 3r 685' 23

1 21
alarm system

6 16
MR M- 157

Control rom OVV-03A,B (sha red) 35 C C :A 3r 685' 97
recirculating, filter
fan

Table 3.11-1
(sheet 28)
Revision 27
3/80
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TABLE 3.11-1 fcontinued)

Pequired Duration
of operation for Equipment Location 8

Quali- CBA armi safe Legend (3 8
MR and fication Shut downsas gig

Equipment Number Test No. Area |
l(See Tatle safe Unit 1/ |8System Component Unit 1 Unit 2 3.11-4k( " igg HER E Unit 2 ElevatioD Egmagj3s

Current transformer
monitors

MR M1.07
I"3 /39 614' Itess requiredMonitors for IP- 51 A 2P-51A 18 See C 9

reactor coolant IP-51B,C 2P-51B,C 18 remark C 3k/3k 634'-6a prior to CIA.
pops IP-51D 2P-51D 18 C 3g/3g 614' Items not

required pcst-
LOCA or MSIE.

DC power supply equipment

MR E-12
125v batteries 1D-01* 2D-01* 9 C C C 3h/3h 614' IEEE Std 323-1974
and racks 1D-02* 2D- 02 * 9 C C C 3h/Jh 614 e is applicatle.

MR E-11 14
125V, 300 asp 1D- 15 * 2D-15* 18 C C C Jh/3 h 614' Equipment purcoased
battery chargers 1D-17* 2D-17* 18 C C C 3h/3h 614' prior to 11/15/74.

1D-25* 2D-25* 18 C C C 3h/3h 614'
ID-27* 2D-27* 18. C C C 3h/3h 614e

MR E-45 16
125Vdc distri- 1D-11* 2D-11* 39 C C C 3h/3h 614' IEEE Std 323-1974
bution panels ID-12* 2D-12* 39 C C C 3h/3 h 614' is applicatie.

181D-21* 2D-21* 39 C C C 3h/3h 6 14
1D-22* 2D-22* 39 C C C 3h/3h 6148

MR E-4 9.,

Battery fused ID-13* 2D-13* 36 C C C 3h/3h 6 14' IEEE Std 323-1974 16disconnect switch 1D-23* 2D-23* 36 C C C Jh/3h 6148 is applicatie.

MR E-13
125wic power 1D-10* 2D-10* 18 C C C 3h/3h 6 14' Equissent gurchased
distribution 1D-20* 2D-20* 18 C C C 3h/3h 614' prior to 11/15/74.
center

|

Tatle 3.11-1
(sbeet 37)
Revisica 20
4/79
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TABLE 3.11-1 (continued)

Requirs1 Duration
of operation for Equipment Location 8

Oua1i- DBA and safe Legend m

| ggMR and fication Shutdownt2n
Equipment Number Test No. Area

(See Table Safe Unit 1/ |8
System Cornponent tin i t 1 fin i t 2 3 .11- 4 ) '*' LOCA MSLD MD Unit 2 Elevation Pemarks |

Cable and associated |7
equipment

Cables

MR E-21 | 14
SkV and 8kV power cable 2 C C C CB, SW, Equipment purchased

OS under- prior to 11/15/74.
ground,
aux bldg

| 27
MR E-22 | 14

600V insulated power cable 3 C C C DB, SW, IEEE Std 323-1974
OS under- is applicable.
ground, 7
aux b1dg,
inside
containment

| 14MR E-26
600V control cable 19 C C C DB, SW, IEEE Std 323-1974

OS under- is applicable.
ground, 7
aux bidq,
inside
containment

r*R E-60 | 14
Instrument and 21 C C C DB, SW, IEEE Std 323-1974
specialty wire OS under- is applicable.

ground, aux 7
b1dg, inside
containment

Table 3.11-1
(sheet 38)
Revision 27
3/80
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' TABLE 3.11-4 fcontinued)-,

Qual Test No.
Re ference - Type of Equipment /-

Table 3.11-1 . Test Reference . Test Procedures Test Results

Std 323-1974.

25The sample equipment shall be finally
inspected, and its status and condition
shall be recorded.

45 HICH TEMPERATURE To be provided by amendment To be provided by amendment
ALARM *YSTEM

46' HAZARDOUS CAS To be qualified in accordance with To be provided by amendment
MONITORS IEEE Std 323-1974. Details of the test

procedures will be provided by atandment

'.47 . RADIATION MONITORS To be qualified in accordance with To be provided by amendment
IEEE Std 323-1974. Details of the test j
procedures will be provided by amendment '

|
,

J48 HYDROGEN MONITORS To be qualified in accordance with To be provided by amendment
IEEE Std 323-1974. Details of the test
procedures will be provided by amendment

49 PRESSURIZER HEATERS 'To be provided hv amendment * To be provided by amendment 27

Table 3.11-4
(sheet 111)
Revision 27
3/80
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APPENDIX 3A

V CONFORMANCE WITH NRC REGULATORY GUIDES

This appendix discusses the conformance of plant design with the
guidelines presented in the NRC Regulatory Guides.

Where the design differs from the Regulatory Guide or where the
guide has been qualified by an interpretation of the guide, these
variances are discussed in detail in this appendix.

In 1975 CPCo initiated a program with the NRC for an in-depth
review regarding implementation of certain Regulatory Guides on
the Midland plant. The primary purpose of this special effort
was to review the Midland plant compliance with the regulatory
guidelines during active engineering, procurement, and
construction rather than during the FSAR review when these
activities would be essentially complete. This special review
program resulted in the following NRC letters which either
accepted or provided staff comments on CPCo's positions.

Discipline Regulatory Guides NRC Letters

Electrical, ISC 1.6, 1.9, 1.11, 1.22, 1.32, 1.40, Sept 29, 1976,
1.41, 1.45, 1.47, 1,53, 1.62, S . A. Varga to
1.63, 1.73, 1.75, 1.81 S.H. Itowell

("'g Structural Engr 1.10, 1.12, 1.15, 1.18, 1.19, Junc 8, 1976,
( ,/ 1.35, 1.57, 1.60, 1,61, 1.90, K. Kad el to

1.92 S. II. Itowell

?!aterials Engr 1.2, 1.14, 1.31, 1.34, 1.36, Sept 24, 1976,
1.43, 1.44, 1.50, 1.65, 1.66, S.A. Varga to
1.71 S .h. IIowell

Mechanical Engr 1.20, 1.26, 1.29, 1.46, 1.48, Sept 24, 1976,
1.67, 1.72 S . A. Varga to

S.H. Howell

Miscellaneous 1.1, 1.4, 1.7, 1.13, 1.25, Sept 29, 1976,
1.27, 1.42, 1.49, 1.52, 1.59 S.A. Varga to

S.H. Howell

Quality Assurance 1.37, 1.38, 1.39, 1.54, 1.58, Aug 12, 1977,
1.64, 1.88, 1.94 S.A. Varga to 10

S.H. Howell ,.

Subsequent to receiving the above referenced letters, some of the
Midland plant positions have changed to comply with the NRC
conments, or require additional clarification due to
reinterpretation of Regulatory Guide contents. These changes to
the original CPCo positions have been incorporated into those in
this appendix.

fT
k' Revision 10

3A-1 6/78
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Regulatory Gttides which at time of preparation of this appendix
(April 1, 1977) were not issued for use but were only under
development and issued for comment have not been addressed,
except that additional Regulatory Guides referenced in NRC

27Ouestions 400.2, 400.3, and 400.4 are addressed in this appendix.

,

O

0
Revision 27
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Regulatory Guide 1.17 - PROTECTION OF NUCLEAR POWER

O' ' PLANTS AGAINST INDUSTRIAL' SABOTAGE
- (Rev. 1, 6/73),

RESPONSE -

The Midland Nuclear Power Plant Security Plan addresses the
physical and administrative features of nuclear plant security

. ope ra tions . Security hardware at the plant and administrative
'

tasks which the plant and other corporate areas must perform are 27-
described in'the security plan The plan establishes the-

.

physical protection requirements, or equivalent, of-
10 CFR 73.55(b) through (h) and, when implemented,.will meet the
general performance requirements of 10 CFR 73.55(a).

:

f
;

|

!

t

i

h

.

(

4

4

4

k

.

5

4

'

O,

Revision 27
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Regulatory Guide 1.18 - STRUCTURAL ACCEPTANCE TEST FOR CONCRETE
PRIMARY REACTOR CONTAINMENTS
(Rev. 1, 12/28/72)

RESPONSE

The degree of compliance with RegulatG,y Guide 1.18 for Midland
Units 1 and 2 is described in FSAR Subsections 14.2.7 and
3.8.1.7.

The implementation of this Regulatory Guide and its applicability
to the Midland plant have been reviewed by the NRC staff and
found to be acceptable. This evaluation is in the NRC letter to
CPCo dated June 8, 1976, on the subject of Regulatory Guides in
the Structural Engineering Category.

O

O
3A-26
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.

Regulatory Guide 1.19 - NONDESTRUCTIVE EXAMINATION OF PRIMARY

(} CONTAINMENT LINER WELDS (Rev.1, 8/11/72) | 14

RESPONSE

The guidelines for nondestructive examination of liner plate
welds comply with Regulatory Guide 1.19, except for the testing
frequencies, which are in accordance with proposed ASME Pressure
vessel Code Section III Div. 2 as issued for trial use and
comment in 1973.

This position has been reviewed by the NRC staff and found to be
acceptable. This evaluation is in the NRC letter to CPCo dated
June 8, 1976, on the subject of Regulatory Guides in the

,

Structural Engineering Category.

|

I4

O

<

Revision 14'
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Pegulatory Guide 1.20 - VIBRATION MEASUREMENTS ON
REACTOR INTERNALS (12/29/71)

RESPONSE

The degree of compliance with Regulatory Guide 1.20 for Midland
Units 1 and 2 is described in FSAR Subsection 14.2.7 and in B&W
Topical Report BAW-10038.

The NRC, in a September 24, 1976, letter from S.A. Varga, Chief,
Light Water Reactors Branch 4, to S.H. Howell, on the subject of
Mechanical Regulatory Guides, has accepted the position for the
Midland plant that B&W is in full compliance with the guidelines
of Regulatory Guide 1.20 for reactor internals similar to a valid
prototype design. The Oconee Unit I reactor internals serve as a
valid prototype for 177-FA units such as Midland 1 and 2.

The surveillance specimen holder tubes were qualified by a
27vibration measurement program conducted at Davis-Besse Unit 1 and

described in B&W Topical Report BAW-10039.

O

. O
Revision 273A-28 3/80
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b.
!

MIDLAND 1&2-PSAR'

i Regulatory Guide'1.21 - MEASURING, EVALUATING, AND REPORTING
RADIOACTIVITY IN SOLID WASTES AND

'
- - RELEASES OF. RADIOACTIVE MATERIALS IN

LIOUID AND GASEOUS EFFLUENTS FROMi

| LIGHT-WATER-COOLED NUCLEAR POWER
PLANTS (Rev. 1, 6/74)

3_

RESPONSE;

i !

Measuring.and reporting of effluents from Midland Units 1 and 2 |'

will be done in accordance with Regulatory Guide 1.21 as 27:

| specified in the Radiological Effluent Technical Specifications.

.

!
I

e

!

i

i

t

,

4.

'

T

(

.

b

k

.

s!
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Regulatory Guide 1.22 - PERIODIC TESTING OF PROTECTION
SYSTEM ACTUATION FUNCTIONS (2/17/72)

RESPONSE

The reactor protection system incorporates a testing scheme which
complies with this guide using the methods given in Section D,
Paragraphs 2(b) and (d). Utilizing logic test switches on the
front face of the RPS reactor trip module, the output from any
RPS channel can be tripped so that the associated control rod
drive control system trip device (trip breaker) will open. This
operation can be performed without disrupting station operation
cince at least two trip devices in parallel must trip in order to
cause rod insertion. Each protection channel has a key operated
bypass switch to allow channel bypass without initiating a
reactor trip. Dypass channel logic and aduinistrative procedures
permit only one channel to be bypassed at one time. The key
swit-has are interlocked so that if one switch is in the bypass
pt ation, another switch placed in its bypass position will have
no effect. Actuation of the bypass switch initiates a visual
alarm on the main console which remains in effect during and
after a channel bypass. The RPS is a four channel protection | 14
system; thus, during online testing, the system will operate in a
2-out-of-3 coincidence. Test circuits allow the operator to
completely test the reactor protection system channels at any
time during reactor operation.

The emergency core cooling system actuation and the engineered I
safety features system actuation comply with this guide using the
methods given in Section D, Paragraph 2 (b) or (d) depending on
whether the equipment can be actuated on line.

This position has been reviewed by the NRC staff and found to be
acceptable. This evaluation is in the NRC letter to CPCo dated
September 29, 1976, on the subject of Regulatory Guides in the
Electrical, Instrumentation, and Control Systems Category.

|

!

Revision 14
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,

Reaula tory Guide 1. 64 . QUALITY ASSURANCE REQUIREMENTS FOR THE-
,

DESIGN OF NUCLETR POWER PLANTS i

REbPONSE

} The degree of compliance with Regulatory Guide 1.64 for Midland
| Units 1 and 2 is as contained in Section 17. | 10

.

16

,

;

!

I

i
4

1 i

j |

|

|

. l
i

1

;
,

!
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Regulatory Guide 1.65 - MATERIAL AND INSPECTIONS FOR REACTOR
VESSEL CLOSURE STUDS (10/73)

RESPONSE

For the equipment within the B&W scope of supply, the degree of
partial compliance with this Regulatory Guide is as follows:

Reactor vessel closure stud material meets one of the material
specifications listed in the Regulatory Guide. Adequate fracture
toughness is assured by compliance with the fracture toughness
requirements of the ASME Code (prior to the Summer 1973 addenda).
Specified minimum yield strengths are in accordance with
Appendix G of 10 CPR 50. Specific information on fracture
toug hnes s , tensile properties, and inspection is found in Topical
Report BAW-10046P. Measured maximum tensile strengths vary and
readinqs slightly in excess of 170 ksi occasionally may occur.
These are allowable providing the fracture toughness properties
comply with the ASME Code (prior to the Summer 1973 addenda).
The operating environment is not conducive to stress corrosion
cracking, and, therefore, 170 ksi is considered a guideline
tensile strength rather than an upper limit. Metal plating is
not applied.

Inspection is in accordance with the ASME Code requirements for
sizes over 4 inches.

After fabrication, but before use, the reactor vessel closure
studs are coated with a lubricant film to protect them against
galling. Before removal of the closure head, the studs are 27
raised and secured with the closure head. After removal of the
closure head, the head and studs are stored in an area within the
containment well separated from the refueling canal. After any
inadvertent exposure to corrosive media (borated water) spills or
leaks, the closure components will be promptly cleaned up. In

addition, 0-ringed seal plugs and alignment studs are provided to
pro tect the vessel flange threads. The intent of Paragraph C.4.a
is satisfied through the performance of volumetric and surf ace
examinations as required by the summer 1978 addendum of the 27
Section XI Code, Table IWB-2500-1.

This B&W position has been determined to be acceptable to the NRC
cs indicated in the NRC letter to CPCo dated September 24, 1976
on the subject of Regulatory Guides in the Materials Engineering
Category.

O
Revision 27

3A-96 3/80



.. .. - -- . _ . - _ . - - -- -

i

MIDIAND 162-FSARe

Regulatory Guide 1.83 - INSERVICE INSPECTION OF PRESSURIZED WATER

REACTOR STEAM GENERATOR TUBES (Rev. 1,'

7/75);

4

2 RESPONSE

Degree of complianca is as discussed in FSAR Subsection 16.3/4.4.5. | 27
.

)
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Regulatory Guide 1. 84 - CODE CASE ACCEPTABILITY, ASME SECTION III
DESIGN AND FABRICATION (Rev. 8, 11/76)

RESPONSE

a. Reference: Paragraph C.1 of the Regulatory Guide

It is intended to comply with Position C.1 of Regulatory
Guide 1.84 by specifying or permitting only those Code
cases listed in Regulatory Position C.1 of the guide for
the design and fabrication of ASME Section III
components. This position applies to ASME Section III
components procured after the initial issue of
Regulatory Guide 1.04 (July 1, 1974) and with the
understanding that application to the commission for
acceptance of selected Code cases issued af ter the
latest revision of the Regulatory Guide may be made.

b. Reference: Paragraph C.2 of the Regulatory Guide

It is intended to comply with Position C.2 of Regulatory
Guide 1.84 with the understanding that acceptable Code
cases annulled by action of the ASME Council but which
were specified in procurement of components prior to
annulment shall remain valid for the duration of the
purchase order.

c. Reference: Paragraph C.3 of the Regulatory Guide

It is intended to comply with Position C.3 of Regulatory
Guide 1.84 with the understanding that Code cases
revised by action of the ASME Council but which are
specified in procurement of components prior to revision
remain for the duration of that purchase order.

d. Reference: Paragraphs C.4 and C.S of the Regulatory
Guide

It is intended to comply with these positions subject to
the conditions listed above in the responses to
Positions C.1 through C.3.

i

3A-116
|
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After obtaining the spectrum-averaged cross-sections for each
material in the lattice, the fuel may be depleted (burned) at tho
power level specified in the input. The depletion equations are'

solved numerically by assuming constant flux over a small finite
time interval. The flux is normalized to power after each time
interval. Isotopic buildup and burnout are based on a second
order approximation to the integral of the time-dependent
differential depletion equations. Af ter each depletion step, the
neutron spectrum may be recalculated to take into account the
buildup of fission products, the conversion of fertile material,
and the burnup of fissionable isotopes. At each time step, the
concentration of each material and its few group constants may be
stored on a special output tape and used to construct
cross-section fits for the PDQ07 and FLAME 3 multidimensional
spatial codes.

Special provisions in NULIF allow changes to be made at any time
step during depletion. Application of this feature allows one to
change power level, soluble boron concentration, fuel
temperature, moderator temperature, etc. The code will also
iterate on a specified material concentration to give a specified
eigenvalue.

In some lattice studies, it is desirable to include the effects
of water holes (vacant control rod positions) , control rod cells,
lumped burnable poison (LBP) cells, and instrument cells on the
homogenized coefficients of the lattice. In this case, provision

T is made to use the "supercell" mcdel, which has also been called
,j the " subregion x" model. In this model, one cell type (usually

the fuel cell) is designated as the primary cell. Other cells in
the lattice are called x,, x X depending on the number of2e 3
different cell types (up to three are allowed) . Flux depression
factors for each of the x cells relative to the primary cell are
obtained from spatial calculations on the lattice. By inputting
these flux depression factors along with descriptions of the !

subregion x cells, the flux depression factors are combined with
those calculated for the primary cell to give overall flux
depression factors for each material in the lattice. These
depression factors are applied to each of the 80 groups before
computation of the flux spectrum. In this way, the final lattice i
spectrum is influenced by the number and type of each different I
cell in the lattice. For example, 4 eyer holes interspersed '

within a lattice of fuel cells will soften the overall spectrum
of the lattice when compared to an all-fuel-cell lattice.

FEW-GROUP COEFFICIENT FITS (HAFIT, FLAFIT) - The changes in core
nuclear cross-sections and coefficients due to changes in
material concentrations and core properties are represented
through a system of few-group coefficient fits. The coefficients
are fit to a primary variable, which represents the combined
effect of many isotopic variables, along with several secondary
variables. The primary variable is fuel burnup expressed as
megawatt-days per initial metric ton of fuel (mwd /t). At any
time during core operation, this variable is a measure of thee-

x_f .

4.3-29,
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total energy extracted from a given volume of fuel. Secondary
variables include moderator temperature, fuel temperature,
modera tor specific volume, soluble boron concentration, initial
fuel enrichment, LBP concentration, xenon 135 concentration,
presence of control rods, etc. Given a fixed core and fuel
assembly geometry, region (or local) few-group cross-sections are
fit as functions of region (or local) material concentrations and
temperatures only.

Coefficient fits for the PD007 diffusion program are obtained
from the HAPIT program.R71 HAPIT retrieves selected nuclear data
from one or more NULIP fit tapes and, based on a defined fitting
procedure, constructs coefficient table sets and function tables
that are consistent with the HARMONY system format.

Coefficient fits for the PLAME3 nodal code are produced by the
PLAPIT proqram.00 FLAPIT retrieves selected data from the NULIF
fit tape andc based on a defined fitting procedure, constructs
coefficient function tables which are compatible with the
Laqranqe interpolation scheme used in FLAME 3.

4.3.3.1.4 Nuclear Design Codes

Nuclear design calculations are performed with the PDOO7 * and
F L AM E 3 "" programs. Figure 4.3-97 illustrates the relationships
between data files and computer programs in this area.

DESIGN CALCULATIONS WITH PDQ07 - Because of the large amount and
diversified nature of the design computations that are performed
with PD007, this area is discussed in several topical reports.
These include BAW-10ll6,"U on fuel assembly calculations and
the use of fitted nuclear data, BAW-10117,"I the user's manual
for B&W's version o f PD007, and BAW-10118A,RS on techniques and |27
procedures for core calculations. Other topical reports in this
series are BAW-10119,U' on power peaking uncertainty, and
BAW-10120,N which compares core physics calculations to
measurements. Because the details of specific design |26
calculations are discunced in these reports, only a summary of
PD007 procedures and design capability is given here.

Basically, PD007 is a few-group, diffusion-depletion program used
to obtain spatial neutron flux and material distributions (in
one, two, or three dimensions) throughout a reactor core during
its operating life. PDOO7 calculations are performed in two
major steps. First, an iterative method obtains the
nonnormalized, few-group neutron fluxes at discrete spatial mesh
points from the initial geometric and material description of the
core and reflector. An initial source quess is required for the
i te ra t ive method , and an eiqenvalue, which is a measure of core

Revision 27
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Fuel radius, S/M, U-238 resonance integral, barns

O cm /q NULIF Hellstrandaen

0.25 0.7843 26.92 27.70 i 1.11

0.50 0.3922 20.41 20.80 1 0.83

1.00 0.1961 15.92 15.93 2 0.64

2.00 0.0980 13.05 12.48 i 0.50

The agreement with Hellstrand's integral values is quite good.

The temperature dependence of the uranium 238 resonance integral
is of primary importance in determining the power coefficient of
reactivity for an operating PWR core. This coefficient increases
rapidly, an effect that is caused by increased resonance
absorption in uranium 238 as the fuel temperature increases
(Doppler effect). The temperature dependence of the resonance
integral has been measured by Hellstrand,(*) and his results are
represented by the formula:

1 + a (7- K) (4)R (T) /R (T ) =

O
When the reference temperature, T., is fixed, the temperature
dependence of the resonance integral is determined by the value
of the slope,a . Hellstrand(*) shows that a is a function of S/M
according to the formula:

a = 0.0058 + 0.0059 S/M (5)

when T is given in degrees Kelvin

The values of a computed by the NULIF program are compared below
with Hellstrand's measured data for a range of S/M values and for
a U0 density of 10.2 g/cc.2

1 -

Fuel radius, S/M a (K-2 )
cm /q NULIF Hellstrandacm

0.25 0.7843 0.0100 0.0097 i 0.0006

0.50 0.3922 0.0083 0.0078 i 0.0006

O
4.3-37 -
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1.00 0.1961 0.0071 0.0068 i 0.0005

2.00 0.0980 0.0066 0.0063 1 0.0005

The results compare very well; all values are within the range of
experimental uncertainty.

4.3.3.2.2 Comparison With other Codes

The subroutine AMOP in NULIF computes the microgroup (80 group)
flux depression factors for a cylindrical unit cell using the ABH
method.(283 Using these flux depression factors, the TAME
subroutine of NULIF computes the cell average microgroup neutron
( Po and P ) spectrums by an iterative method. To verify thisi
mathod, cells of various compositions encompassing the reference
core design values were analyzed with the integral transport code
THERMOS.(483 In making this comparison, identical FLcrogroup 5
(80 group) cross-section libraries were used in both the NULIF
and THERMOS programs. Typical results for a low-enriched (2.1%
by weight uranic , 235) 00 fuel pin cell ccmposed of fuel,2
cladding, and associated water are tabulated below.

Cell average value NULIF THERMOS
,

i

l 0.5963 0.5914a

Z, 0.3795 0.3760

#
f. 1.546 1.545 3
"8

The agreement is excellent, demcnstrating the validity of the
assumption of space-energy separation of flux variables for these
cells.

NULIF isotopic calculations have been ccmpared to experimental
data obtained from the Yankee Rowe reactor.(*S3 Excellent 5
agreement has been found for plutonium buildup as shown in Figure
4.3-111.

4.3.3.2.3 Comparisons with Hot Operating Core Data

This subsection presents comparisons of data obtained during zero
power physics testing, power escalation, and normal power
operation in B6W's operating reactors, with analytical results.
The measurement techniques are described in detail in
BAW-10120,(5) Comparison of Core Physics calculations with
Measurementsg the calculational procedures are discussed in
H AW- 10 l l H A ,'#' Core Calculational Techniques and Procedures. |27
REACTIVITY - As a part of zero power physics testing, all rods
out critical boron concentrations are measured. Two-dimensional 4

Revision 27
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("N 29. J.J. Romano, Core Calculational Techniques and Procedures 12 5,

() B&W-10ll8A (October 1977), B&W, Lynchburg, Virginia |27

30. Dele ted | 26

31. C.W. Mays, Verification of the Three-Dimensional FLAMC Code,
BAW-10125A (April 1976), B&W, Lynchburg, Virginia

32. T.C. Engelder, et al, Measurement and Analysis of Uniformi

2 Moderated by D 0-H2 O Mixtures,Lattices of Slightly Enriched UO 2

BAW-1273 (January 1962), B&W, Lynchburg, Virginia

33. Physics Verification Program - Quarterly Technical Report No. 1,

January - June 1966, BAW-3647-1 (July 1966),
B&W, Lynchburg , Virginia

34. P.W. Davison, et al, Yankee Critical Experiments - Measurements
on Lattices of Stainless-Steel-Clad Slightly Enriched
Uranium Dioxide Puel Rods in Liqht Water, YAEC-94
(April 1959), Westinghouse Commercial, Pittsburqh, Pennsylvania

35. V.E. Grob, et al, Multi-Region Reactor Lattice*

Studies - Results of Critical Experiments in Loose Lattices
of U0 Rods in H 0, WCAP-1412 (March 1960), Westinghouse2 2

Commercial, Pittsburgh, Pennsylvania

36. J.R. Brown, et al, Kinetic and Buckling Measurements'

(-s) on Lattices of Slightly Enriched Uranium and UO2 Rods j
's ' in Light Water, WAPD-176 (January 1958), Westinghouse

Bettis , Pittsburgh, Pennsylvania

37. E.G. Taylor, Saxton Plutonium Program - Critical
Experiments for the Saxton Partial Plutonium Core,
WCAP-3385-54 (December 1965), Westinghouse
Commercial, Pittsburgh, Pennsylvania

38. R.D. Leamer, et al, Pu0 -UO2 Fueled Critical Experiments2

WCAP-3726-1 (July 1967), Westinghouse Commercial,
Pittsburgh, Pennsylvania

39. M.N. Baldwin and R.H. Clark, Physics Verification Program,
Final Report, BAW-3647-3 (March 1967), B&W,
Lynchburgh, Virginia

40. M.N. Baldwin and M.E.-Stern, Physics Verification
Program - Part ~ III, Task 4, Summary Report,
BAW-3647-20 (March 1971), B&W, Lynchburg, Virginia

41. M.N. Baldwin, et al, Physics Verification Program,
i Part III, Tasks 2'and-3, Final Report , BAW-3647-16
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48 II.C. Honeck, THERMOS - A Thermal Transport Code for Reactor 5
Lattice Calculations, BNL-5826 (May 1962), Brookhaven
National Laboratory, Upton, N.Y.
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O
performing its required functions. The data accumulated during
the test provide a basis for acceptance or rejection and also
serve as a reference for comparison of later operational data.
In addition to the mechanism production acceptance testing, other
parts of the drive, such as the stators and position indications,
undergo additional subassembly testing to ensure their proper
functional capability.

Once the CRDMs are onsite, a number of additional tests are
performed to ensure correct operation of the mechanisms. These
tests include stator and thermocouple electrical resistance
checks, a minimum latching current test, a minimum unlatching
current test, and a minimum run current test.

In addition to the functional tests, trip time testing of the
CRDMs is performed as per Regulatory Guide 1.68 and as modified
by the BSW position in Appendix 3A.

4.6.3.2 control Rod Drive Control System (CRDCS) Testing

The control rod drive control system (CRDCS) is similar to the
systems licensed and operated in several operating plants. The
CRDCS is given a preoperational and calibration test by the
vendor in accordance with a BSW 'pproved test procedure. Each.

CRDCS is given a complete functional composite test by the vendor
in accordance with an approved BSW test procedure before being

(''\ shipped to the field. This is a production acceptance test used
\s,) to verify the design of the system and the performance of the

as-built hardware.

Once the system is onsite, additional tests are performed to
ensure correct operation of the system. These tests consist of:

a. Calibration of position amplifiers, power supplies,
setpoint detectors, group average amplifiers, etc

b. Functional testing of control logic, control circuits,
and power conversion equipment

c. Verification of position and power patch arrangement

d. Verification of the Class 1E circuit breaker trip time

e. Verification of the functional operation of the control
panel

f. Trip testing of CRDCS power supply breakers actuated by
the reactor protection system

The manufacturer's composite test and the customer's onsite
functional test are used to verify the adequacy of the CRDCS in
performing its safety and control functions.

OO
4.6-3
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4.6.4 IN FORM ATION FOR COMBINED PERFORMANCE OF REACTIVITY SYSTEMS

The accidents that take credit for two or more reactivity control h
systems are described in Zhapter 15. See Table 15.0-4 for 27
listing of systems assumed to function during accidents.
Reactivity control is provided by control rods and soluble boron.
The CRDCS provides a positive means of inserting the control
rods. The emergency core cooling system (ECCS), which consists
of the high-pressure injection system, low-pressure injection
system,'and core flooding systems, provides the means of
injecting soluble boron in the reactor coolant system following a
postulated accident. Isometrics for the ECCS are shown in
Figures 3.6-8, 3.6-9, 3.6-20, 3.6-21, 3.6-22, and 3.6-23. The
chemical addition system, Subsection 9.3.8, in conjunction with
the makeup and purification system, provides for reactivity
changes resulting from planned normal power changes and is
capable of initiating and maintaining cold shutdown in the
reactor; since these systems are not required for Chapter 15
accidents, evaluation of postulated malfunctions is not
addressed.

4.6.5 EVALUATION OF COMBINED PERFORMANCE

Reactivity control for Chapter 15 accidents is provided by
control rod insertion via the CRDCS and by soluble boron via the
CCCS. The CRDCS and ECCS are not susceptible to common mode
failures because of physical separation and diversity of design.
Table 4.6-2 lists possible causes of common mode failures and the
resultant effect upon combined performance. The CRDM portion of
the CRDCS was evaluated for mechanical failure of a significant
number of control rods to insert into the reactor core by trip of
loss of power to the CRDM stator coils. Simultaneous mechanical
common mode failures of the trip function in all CRDMs was
demonstrated to be not credible. The results of this analysis | 27
are presented in Topical Report BAW-1010lP. The ac trip breakers
and related equipment were evaluated for possible common mode
failures. Prevention of trip capability because of the proximity
of Class lE and non-Class lE circuitry in the areas of the
breaker enclosure is not credible. Electrical shorts downstream
of the trip breakers, which would be capable of retaining a
number of rods withdrawn, was investigated and it was found that
no credible power source is available to produce this situation.

Common mode failures involving the trip breaker undervoltage coil
were also postulated. If sufficient dirt / grease accumulated on
the armature extension of this coil, the undervoltage device
could be held closed, thereby holding the ac trip breakers
closed, even if a trip condition was present. Periodic
mechanical .<djustments of the trip breaker undervoltage coils are
necessary. Therefore, it is also conceivable that an improper
adjustment of the setting screw could cause the undervoltage
device to fail to function. These f ailures will be prevented by |3

0
4.6-4 Revision 27
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Tables (continued)

Section and
Number Title

'5.3-3 Specimen Content of Each Capsule Contained in
Midland NSS-12 and NSS-13 Reactor Vessels

5.3-4 Baseline Specimens for Both the Midland NSS-12
and NSS-13 Reactor Vessels 8

5.3-5 Compact Fracture Specimen Dimensions

5.3-6 Dosimeter Neutron Detecting Elements

5.3-7 NSS-12 and NSS-13 Withdrawal Schedules

Section 5.4

5.4-1 Reactor Coolant Pump Design Data

5.4-2 Summary of RC Pump Design Qu&lity
i

5.4-3 Loading Conditions and Stress Limits: Code
Class 1 Pressure Vessels

5.4-4 Loading Combination and Stress Limits for
Reactor Coolant System Piping (NSSS Scope) 27

5.4-5 Nondestructive Examinations

5.4-6 DHR Valve Description

5.4-7 Decay Heat Removal System Heat Exchanger Data
Primary Condition

!
5.4-8 Decay Heat Removal System Heat Exchanger Data

Secondary Condition

5.4-9 DHR Pump Available and Required NPSH i

5.4-10 DHR System Relief Valves

5.4-11 Mode Diagram for the DHR System

5.4-12 Decay Heat Removal System Failure Modes and
Effects Analysis

5.4-13 . Pressurizer Relief Discharge System Design Data

5.4-14 Leakage Cracks in Decay Heat Removal-System Piping | 14

's '
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TABLE 5.1-5

i STEAM GEEERATOR CESIGN CATA

Data per
Item Steam Generator

Gteam conditions at full load, outlet nozzles
Steam flow, lb/h 5.12 x 106
Steam temperature, OF 570 (35F super-

heat)
Steam pressure, psig 910

Feedwater temperature, 9F 430

Feactor coolant flow, lb/h 65.7 x 106

Peactor coolant side
Design / operating pressure, psig 2,500/2,151
Design / operating ~ temperature, F

inlet 650/604 27
Outlet 650/554

Hydrotest pressure, psig 3,125
Coolant volume (hot) , fts 2,041.3 | 27

Secondary side
\m/ Design / operating pressure, psig 1,050/910

Design temperature, OF 600
Hydrotest pressure, psig 1,312.5

3,219.8 | 27Net volume, ft3

Dimensions
Tubes, od/ min wall, in. 0.625/0.034
Overall height (including skirt), ft/in. 73/2-1/2
Shell, od, in. 151-1/8
Shell minimum thickness (at tubesheets and

feedwater connect) , in. 6.625
Shell minimum thickness, in. 4.1875
Tubesheet, thicknesses, in. 24
Dry weight, lb

,
1,144,500

Exposed tube length, ft/in. 52/1-3/8

Nozzles - reactor coolant side
| Inlet nozzle id., in. 36
'

outlet nozzle, id., in. 28
Drain nozzle, in. 1, Sch 160
Manway id., in. 16
Handholes, in. 5

,

O (sheet 3)
Revision 27.
3/80
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TABLE 5.1-5 (continued)

Data per

__
Ttem Steam Generator

Nozzles - secondary side
Steam nozzle od, in. 24 |27
Vent nozzle, in. 1-1/2, Sch 80
Drain nozzle, in. 1-1/2, Sch 80
Drain nozzle, in. 1, Sch 80
Level sensing nozzle, in. 1, Sch 80
Thermowell id., in. 3/8
Manway id., in. 16
Feedwater nozzle, in. 3, Sch 30 | 27
Auxiliary feedwater nozzle, in. 6, Sch 80
Handholes dia, in. 5

O

(sheet 2)
Revision 27
3/80
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() TABLE 5.1-6 (continued)

i

Frequency, Hz 60

Insulation class F

Starting current 4,000 max
(full voltage), A

! Power (nameplate) , hp 9,000

Power input (hot reactor 6,250 |26
coolant) , bhp

Power input (cold reactor 8,450,

coolant) , bhp

Rotor moment of inertia, 70,000
lb-fta

Motor weight, lb 100,000

|

.

.

!
3

o

J

'

(sheet 2 of 2)
Revision 26
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TABLE 5.1-7

REACTOR COOLANT SYSTEM PIPING DESIGN DATA

Reactor Inlet Piping

Pipe, id., in. 28
Design pressure / temperature, psig/*F 2,500/650
Operating pressure / temperature, psig/ F 2,242/554 | 27
Hydrotest pressure, p;ig 3,125
Minimum thickness, in. 2-1/16 | 27

3Coolant volume (not-system total), ft 1,039
Dry weight, system total, lb (estimated) 217,414 1 27

Reactor Outlet Piping

Pipe, id., in. 36
Design pressure / temperature, psig/*F 2,500/650
Operating pressure / temperature, psig/ F 2,175/604 | 27
Hydrotest pressure, psig 3,125
Minimum thickness, in. 2-5/8 | 27

3Coolant volume (hot-system total), ft 965
Dry weight, system total,. lb (estimated) 199,487

Pressurizer Surge Piping

Pipe size, in. 10, Sch 140
Design pressure / temperature, psig/ F 2,500/670
Operating pressure / temperature, psig/ F 2,215/650
Hydrotest pressure, psig 3,125
Coolant volume, hot, ft 23.5
Dry weight, lb (estima':. 4) 5,516

Pressurizer Spray Piping

Pipe size, in. 2-1/2, Sch 160
Design pressure / temperature, psig/*F 2,500/650
Operating pressure / temperature, psig/*F 2,245/575

Hydrotestpressure,psig 3,125
Coolant volume, hot, ft 3.4 m

Dry weight, lb (estimated) 4,368

|

I

1

O
'

(sheet 1 )
Revision 27
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/~h TABLE 5.1-7 (continued), '

Nozzles

Function No. Size, in. Material

On reactor inlet piping
High-pressure injection 4 2-1/2 Sch 160 Carbon steel, SS clad"'

,

'

Pressurizer spray 1 2-1/2 Sch 160 Stainless steel
i2

Drain / letdown 1 2-1/2 Sch 160 Carbon steel, SS clad )
.

Drain 3 1-1/2 Sch 160 Inconel |

Level indicating 1 3/4 Sch 160 Inconel | 27 ,

Thermowell, id. 4 3/8 Inconel |
Fast response temp conn 4 0.623 Inconel <

On reactor outlet piping |

Decay 1 12 Sch 140 Carbon steel, SS clad ,g
Vent 2 1 Sch 160 Inconel
Conn on flowmeters 8 1 Sch 160 Inconel
Pressure sensing 4 3/4 Sch 160 Inconel
Thermowell, id. 2 3/8 Inconel
Fast response temp conn 6 0.623 Inconel
Surge line 1 10 Sch 140 Carbon steel, SS clad"'

O on pressurizer surge piping
Drain 1 1 Sch 160 Stainless steel

On pressurizer spray piping
Auxiliary spray 1 2-1/2 Sch 160 Stainless steel
Spray valve bypass 2 2-1/2 Sch 160 stainless steel
Drain 2 1 Sch 160 Stainless steel 27
Vent 2 1 Sch 160 Stainless steel
Temperature connection 1 1-1/2 Sch 160 Stainless steel

"'With stainless steel safe end added after stress relief
(2'With Inconel safe end

U
(sheet 2 )
Revision 27
3/80
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MIDLAND 1&2-FSAR

5.4 C_OMPONENT AND SUBSYSTEM DESIGN

5.4.1 REACTOR COOLANT PUMP / MOTOR UNIT

5.4.1.1 Design Basis

The reactor coolant (RC) pumps are designed to provide flow of | 27
coolant between the reactor vessel and the steam generators. The
pumps are designed in accordance with the requirements of the
ASME Code, Section III. The design considers all facets of plant
operation for a 40 year life, including preoperational testing,
normal operation, abnormal operation, and accident conditions.

5.4.1.2 Description f

The RC pumps are single-stage, single-suction, constant-speed,
vertical, centrifugal pumps. Each of these pumps employs a
sealing system consisting of mechanical seal assemblies arranged
in a removable cartridge and a seal leakage chamber to prevent RC
fluid leakage to the atmosphere. Each mechanical seal is | 27
designed for full reactor coolant system (RCS) pressure. A view
of the p2mp is shown in Figure 5.4-1 and the principal design
parameters are listed in Table 5.4-1. The performance
characteristics are shown in Figure 5.4-2.

The pump casing consists of a bottom suction inlet passage, which
delivers the coolant to the pump impeller, and a multivanef-wg

( j diffuser that discharges to the volute. A hydrostatic bearing is
located immediately above the pump impeller. The pump casing is
welded into the piping system, and the pump internals can be
removed for inspection or maintenance without removing the casing
from the piping.

Each pump has a separate, single-speed, top-mounted electric
drive motor, which is connected to the pump by a removable
portion of the coupling. A motor support stand is used as the
transition piece between the motor and the pump, which, in
conjunction with the removable portion of the coupling, allows
pump seal replacement without removing the drive motor. The
hydrostatic bearing, the internal seal cooler, and the seal
cartridge containing the mechanical seals are mounted on and
extend within the lower flange of the motor support stand. The
shaft is sealed using a mechanical seal system containing a
combination of face-type mechanical seals in series. Water for
lubricating and cooling the seals is injected below the first
mechanical seal at a pressure to give flow into the pump. Most
of the injection water flow passes into the pump casing through a
close-running restriction bushing, and the remainder flows upward
through the mechanical seals. Pressure breakdown devices carry a
small flow in parallel with the face-type mechanical seals and
are designed to equalize the pressure drops, so that each seal
takes a portion of the total pressure. Staging flow from the
pressure breakdown devices leaves the pump through the controlledp_

_ Revision 27
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MIDLAND 1&2-FSAR

bleedoff line to join the return line to the injection water
supply system. Any leakage past the last seal is discharged into
a standpipe where it is mixed with fresh water from the
demineralized water system. The standpipe contains a high/ low 27
level alarm and an overflow and drain to the pump seal drain
tank.

Component cooling water is also furnished to the pump as a backup
to the seal injection water system. The cooling water flows to
an internal heat exchanger that cools the water entering the
mechanical seals. The heat exchanger is sized to provide enough
cooling capacity to prevent excessive heating of the mechanical
seals upon loss of seal injection water.

.

The RC pump motors are totally enclosed with air-to-water heat
| 27

exchangers to provide closed circuit cooling air flow through the
motor. The motors are equipped with an anti-reverse device to
prevent back-rotation of the RC pump. A flywheel on the motor
shaft is provided for the additional rotational inertia necessary
to continue reactor coolant flow for coastdown requirements.
Radial bearings are provided for the motor and are lubricated by
oil. In addition to radial bearings, oil-lubricated thrust
bearings are provided within the motor. These bearings are
designed to carry the full thrust of the pump and motor unit.
Heat is transferred from the combination thrust and upper guide
bearing lubricating oil to a cooling water system by a heat
exchanger mounted on the structure and from the lower guide 27
bearing lubricating oil by a heat exchanger submerged in the oil
reservoir. A thrust-bearing, oil-lift system is provided to
ensure the establishment of oil films simultaneously on both the
up- and down-thrust bearing surfaces during startup and shutdown
of che RC pump. A hydrodynamic oil film is established on the
thrust bearing surfaces during normal operation.

5.4.1.3 Safety Evaluation

The safety evaluation of the structural integrity of the reactor
coolant pump / motor is found in Subsection 3.9.3 and the summary
of the reactor coolant pump design quality is shown in Table
5.4-2.

5.4.1.3.1 Reactor Coolant Pump

The RC pump (Figure 5.4-1) comprises pressure-retaining parts
covered by the ASME Code as well as pump components such as pump
hydraulic parts (impeller, diffuser), rotating assembly, and seal
system, none of which are covered by the ASME Code.

By code definition, pressure-retaining parts are the casing,
motor support stand bottom flange that forms the pump casing
closure, closure studs and nuts, and the heat exchanger and
piping to the first terminal flange. The parts that form a part
of the reactor coolant pressure boundary (RCPB) are classified

Revision 27
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'
quality group A, Seicmic Category I. Parts of the heat

O' exchangers _ exposed to component cooling water are classified
quality group C, Seismic Category I. In addition, the loss of
one if the two diverse cooling _ sources (seal injection water or
component cooling) or a single failure of a pressure boundary in.

the heat exchanger will not expose the pump seals to severe
temDerature or pressure transients.

<

STRUCTURAL SUPPORTS - The pump-motor unit is supported by the
piping system. Attachment points for seismic and LOCA restraints
and snubbers are provided on top and bottom flanges of the motor
support stand. The pump-motor support and restraint system is
described in Subsection 5.4.14. These supports are designed as
Seismic Category I structures. Loadings for this design are
derived from the dynamic analysis of'the RCS and supporting
structures as described in Section 3.7.

PUMP HYDRAULIC PARTS - The diffuser is a structural portion of.

the pump volute, and its attachment is designed for operating
hydraulic and seismic forces associated with the pump. The
impeller is the rotating part of the pump hydraulics and is also
designed for operating hydraulic forces. It is held within its
running clearances by a stiff shaft and pump bearing assembly.
The stiffness of this system is functionally determined by the
critical speed criterion specified by B&W. This criterion
requires the combined pump and motor to have a calculated
critical speed at least 1.3 times the running speed. In the

O unlikely event that the impeller should momentarily impact one
side of the wear ring, the labyrinth grooves (creating a small
contact area) in the ring would prevent seizure.

ROTATING ASSEMBLY - As pointed out above, the rotating assembly
design maintains its rotor dynamic characteristics within limits
that produce smooth pump operation in this size range. The pump
bearing is conservatively designed for normal operational and
seismic loads.

In summary, pressure-retaining parts comply with quality group
classifications of Regulatory Guide 1.26, and the pressure

i boundary, rotating assembly, and structural supports comply with
the Seismic Category I requirements of Regulatory Guide 1.29 in
that the seismic design event'will not cause a breach of the RCPB
during a seismic occurrence.

,

5.4.1.3.2 Reactor Coolant Pump Motor

! The RC pump motor is designed, fabricated, erected, and tested in
accordance with the rules of the applicable NEMA and IEEE
standards. Coastdown capability after the loss of electric power
to the RC pump motor is provided by the mechanical power derived;

from the kinetic energy contained in a flywheel secured to the;

motor shaft.t

OG
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The flywheel meets the requirements of NRC Regulatory Guide 1.14
as described in Subsection 5.4.1.7. This item also meets the
requirements of the B&W QA program described in Topical Report
BAW-10096A, which complies with 10 CFR 50, Appendix B.

5.4.1.4 Evaluation

The total stress resulting from thermal expansion, pressure, and
mechanical and seismic loadings is considered in the design of
the RC pumps. The total stresses expected in the pumps are
within the maximum allowed by the ASME Code, Section III.

During the pump performance test program the RC pump / motor shaft
axial and orbital displacements were monitored at the lower end
of the coupling train and were found to be within the specified
limits.

5.4.1.5 Tests and Inspections

All RCPB materials and associated fabrication procedures will
meet the requirements of the specified code. Table 5.4-5 lists
the inspections to be performed.

5.4.1.6 Pump Motor Overspeed Protection

The maximum speed that the rotor of the pump motor could attain
during a loss-of-coolant accident (LOCA) due to the RC pump being
driven as a turbine is being evaluated as discussed in the
Regulatory Guide position for Guide 1.14, Reactor Coolant Pump
Flywheel Integrity, found in Appendix 3A.

5.4.1.7 Pump Flywheel Integrity

Reactor coolant pump motor flywheel integrity is assured by
compliance with provisions of Regulatory Guide 1.14 as stated in
the response to Regulatory Guides (Appendix 3A). Information
confirming the criteria for flywheel integrity, not included in | 27

the B&W statement "R.G. 1.14 Reactor Coolant Pump Flywheel
Integrity" (Appendix 3A), is listed below (Subsections 5.4.1.7.1
to 5.4.1.7.6).

5.4.1.7.1 Nil-Ductility Transition (NDT) Temperature
Requirement (R.G. 1.14 Cla)

The highest NDT recorded on all flywheel material for the Midland
plant was -170F confirming that each flywheel met the specified
NDT of -50F.

O
5.4-4 Revision 27

3/80

e



'O

MIDLAND 1&2-FSAR

'

5.4.1.7.2 Charpy V-Notch (Cv) Upper Shelf Energy Requirement() (R.G. 1.14 C1b)

Figure 3A.l.14-1 of Appendix 3A shows the lowest upper shelf of
the absorbed energy (70 ft-lb) of all of the flywheel materials
ured for the Midland plant confirming that all flywheels meet the
minimum (50 ft-lb) specified.

s

5.4.1.7.3 Volumetric (Ultrasonic) Examination Requirement
(R.G. 1.14 Cld)

All of the Midland plant flywheels received a 100% volumetric
(ultrasonic) examination as described in R.G. 1.14, the results
of which showed no reportable indications.

5.4.1.7.4 Liquid Penetration Examination Requirement (R.G. 1.14 C1f)

All of the Midland plant flywheels received a liquid penetration
examination, the results of which showed no reportable
indication.

5.4.1.7.5 Combined Primary Stress at the Design Speed (1,500 rpm)

The combined primary stresses at the design speed of 1,500 rpm,
due to centrifugal forces (22,582 psi) and the interference fitO of the wheel on the shaft (4,050 psi), are 26,632 psi which is
31% of the 85,000 psi specified yield strength of the material or

. less than the 1/3 of specified yield strength that is specified
' at the normal operating speed of the flywheel.

Subsection 5.4.1.7 is written to amplify the response for
Regulatory Guide Position 1.14, given in Section 3A. Section 3A
(Paragraph C.1 of Regulatory Guide 1.14) explains that the
material, A-543-70 Grade B, used for flywheels, exhibits 8

; fracture-toughness characteristics which are in excess of the
requirement, 100 K kai (dynamic), found in Paragraph C.1.c of

<

the Guide. To relate the flywheel-material toughness to flywheel
i safety, an analysis was made to determine the nonductile failure

characteristics of the flywheel. Nonductile failure
characteristics are shown in Figure 3A/1.14-3, where "a" (see
FSAR Figure 3A/1.14-3) is the minimum crack size observable by 27
nondestructive examination.

i

5.4.1.7.6 Overspeed Test

one of the eight flywheels supplied to the Midland plant was
successfully tested at 125% of the normal speed of the flywheel
(1,500 rpm) as was suggested in a formal meeting with the NRC to
provide additional assurance of flywheel integrity and provide an
acceptable degree of compliance with Position C.3 of Regulatory,_

~'
Revision 275.4-5
3/80

l I

|

i

d

-, , - . .~ a r- - -



MIDLAND 1&2-FSAR

Guide 1.14 by performing a " type test" on one of these eight
flywheels.

The successful conclusion of the flywheel spin test was witnessed
by the nuclear supplier and performed (at the RC pump motor
vendor's manufacturing facility) in conformance with a previously
approved test procedure that specified rotating the flywheel at
125% of normal operating speed (1,500 rpm) with an examination of
the flywheel before and after the flywheel had been rotated at
sustained 1,500 rpm, for assurance that the flywheel integrity
had not been impaired as a result of the test. The spin test has
been completely documented in a test report for retention by
CPCo.

5.4.1.8 Loss of Cooling Water Analysis

Component cooling water is used as the primary source of cooling
the reactor coolant pump motor bearings and is used as a
secondary source of cooling for the reactor coolant pump seals. 3
The primary source for cooling the reactor coolant pump seals is
seal-injection water from the makeup and purification system,
which is designated as Seismic Category I, and is classified
Quality Group B in accordance with Regulatory Guide 1.26. The
reactor coolant pump, as described in Subsection 5.4.1.2,
contains a hydrostatic bearing which operates in and at the 18
temperature of the primary system fluid. Loss of component
cooling water and/or seal injection will have no adverse effect
on the operation of the bearing. The reactor coolant pump motor
bearings are cooled only by component cooling water and a failure
of the nonseismic component cooling water (CCW) system will
result in higher temperatures in the motor bearings when the unit
is operating. An analysis performed by the General Electric
Company demonstrates that the reactor coolant pump motors are
capable of operating without component cooling water for a period
greater than 30 minutes without loss of function. The General
Electric report analytically demonstrates that the oil-lubricated
bearings in the reactor coolant pump drive motor will operate
without failure for up to 62 minutes following a postulated loss 3
of component cooling water. The GE report, Analysis of Bearing
Failure on LM&G 9,000 HP Vertical Pump Motor Resulting from Oil
Cooler Failure, dated October 10, 1977, is summarized below.

The effect of lubricant cooling system failure
on the safe operation of the 9,000 hp vertical
pump motors being supplied for the Consumers
Power Company Midland plant, Units 1 and 2,
Wds investigated. Cooling system failure was
assumed to occur during normal operation such
that all lubricant coolers remained full of
coolant. Normal operating conditions were
defined as

O
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,- G = motor speed = 1,?00 rpm,

''
- Toil = nean oil reservoir temperature =

120P

Tm = mean metal tenperature around
the bearings = 120F

Uth = net thrust load on the thrust
bearing = 89, 150 (Up) _1b

W j = maximun upper guide bearing load =u
2,500 lb

W = naximun lower guide bearing load =
ig

3,000 lb

As long as the motor remained energizcF, its
speed was assuned constant at 1,200 rpm.

The purpose of this investigation was to
estimate the thermal history of the motor
hearinga from cooling system failure to
inminent bearing failure and to correlate
thrust bearing thermocouple data to expected
maximum film temperatures. Coupling of'

babbitt failure data with this information 3
/"' provides a basis for selectino a motor
k ,T) shutdown criteria which ensures a normal

coast-down. A " normal coast-down" was
considered to imply steady deceleration of the
motor subsequent to deenergization with half
speed reached within 30 seconds.

Analysis of the bearing systems indicated the
Kingsbury thrust bearing would fail'first.
Since operating experience with babbitt
bearings indicates that f ailure initiates wi th
plastic flow of the babbitt, imminent hearing
failure was assumed coincident with lubricant
film temperatures corresponding to babbitt
creep. Data has been obtained for defining
the yield temperature of tin habbitt as a
function of local stress, or equivalently,
local oil film pressure. For the nominal film
pressure of 840 psi, found in the present
thrust bearing, the corresponding babbitt
yield temperature was about 370P. Continued
operation with bearing temperatures at or near
this value would probably result in babbitt
failure and, eventually, in shaft seizure. i

Short-Lern' operation with film temperatures up |
to 330P could probably be tolerated as long as !

f3 the mininum film thickness was greater than 1

t

N.)t
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0.2 mils (nominally 10.0 times the rms surface
roughness of the bearing).

The transient thermal response of the upper
and lower reservoirs were determined. The
upper reservoir reached critical conditions
more rapidly. Film temperatures of 275, 300,
and 330F were reached in the Kingsbury thrust
bearing after 21.0, 34.0, and 62.0 minutes,
respectively. The correlation between film
temperature in the thrust bearing and the 3corresponding expected thermocouple
measurement is presented in Figure 5.4-16.
Figure 5.4-17 presents the expected time
variation in the measured thrust bearing
temperatures. An initial temperature of 150F
was selected on the basis of Byron Jackson
pump test data.

A thermocouple temperature of 268F (corresponding to a film
temperature of 330F) is shown on Figure 5.4-17 and is reached in
62 minutes following a loss of component cooling water. If the ] 16loss of cooling water were to occur when the motor was operating i
near the bearing-alarm setpoint of 192F, there would be
50 minutes of motor operation before the bearing temperatures 3
reached the threshold of a failure.

The above times and temperatures are based upon calculations
performed on the bearing system supplied for the motors for these
plants. The temperature ramp rate calculated above will be
verified by performing a loss of component cooling water test on
one of the RCP motors during plant hot functional testing.
During this test with the plant at normal operating conditions,
component cooling water will be secured to the upper and lower
motor bearing oil pots and the bearing temperature versus time 27
carefully monitored. The test will be terminated at the bearing
upper alarm setpoint or at a temperature mutually agreed upon
with the motor vendor. This test will not only verify the
accuracy of the thrust bearing temperature ramp rate, but will
also show that the thrust bearing is most likely to fail first.

Tests on motors with similar bearing systems have shown the
initial bearing heatup ramp rates to be in the order of 2 to 3F
per minute. Therefore, the initial 4F ramp rate calculated and
depicted in Figure 5.4-17 is considered a conservative value.
These times and temperatures are only given as a measure to
depict the conservatism in the design and operation of these
motors and is not to imply that normal operation to these limits

18is to be expected or allowed. Operating procedures are to be
established that will address the loss of component cooling water
and shutdown limits for high bearing temperatures. Experience
has shown that under normal steady-state operating conditions,
the bearing temperatures will be approximately 150F. However,
because of variables involved, the range of these temperatures

ORevision 27
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may be as much as +10F between motors. The major variables
( affecting these temperatures are bearing surface finish, bearing
\ clearances, the condition of the oil, amount of oil in the oil

pot, condition of the heat exchanger, and the bearing load.
Because of the interaction of these variables, it is not
practical to expect the operating temperatures or the heatup ramp 18
rate of any two motors to be identical. For this reason, the

; normal procedure is to establish the operating temperature of
each motor and then set the bearing alarm setpoint 10 to 15F
higher to eliminate spurious alarm signals. Upon receiving the
alarm signal, the operator must monitor the bearing temperatures
continuously and shut the pump unit down if the temperature
exceeds approximately 192F. Also, the procedure will include a
secondary shutdown function if CCW is lost for (later) minutes | 27
and cannot be reinstated.

It should be emphasized that these temperature limits are set
very conservatively to protect the equipment for prolonged
service lifetime and are not an indication of pending seizure.
It is contended that the loss of CCW to the reactor coolant pumps
will not result in an instantaneous seizure of a single pump and,
fur ther, that instantaneous seizure of two pumps simultaneously
is not a credible event because of normal operating variables.
Even if bearing temperatures are allowed to exceed 268F for any 18
length of time and a limiting condition of the babbitt metal is
considered, an increasing coefficient F friction as well as an
increasing retarding torque is expectea. This will more

s realistically result only in an abbreviated coastdown.

- As discussed above, even though it is contended that a postulated
mechanistic instantaneous seizure of a pump rotor due to a loss
of CCW to the RC pump will not occur and is not a credible event,
this event was hypothesized and analyzed in Section 15.3.

5.4.2 STEAM GENERATORS (PWR)

The steau generators are designed to remove heat generated in the
reactor system by producing superheated steam in the secondary
side. *able 5.1-5 lists the values used as the design basis.
The steam generators are designed in accordance with Section III
of the ASME Code for Class A vessels. This design also considers
any structural effect resulting from vibration, whether induced
by operational or environmental conditions. Included in the
design consideration are all facets of plant operation for a
40 year life.

,

The steam generator tubes are sized for the reactor coolant sidu
pressures and temperatures, using methods specified in Section
III, Article 4 of the ASME Code. The design data are specified
in Table 5.1-5. The supporting effects of secondary side

. pressure are not considered in sizing the tubes. The tubes are
designed for the system transients specified in Table 3.9-2. Thei

) Revision 27
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applicable deniga stress intensity limits are as shown in Table
5.4-3.

DESCRIPTION - The steam generator is shown in Figure 5.4-3. The
steam generator is a vertical, straight tube and shell heat
exchanger producing superheated steam which is controlled to
maintain a constant throttle pressure over the power range.

STEAM GENERATOR OPERATION - Figure 5.4-4 shows the flowpaths in
the steam generator. Reactor coolant enters the upper
hemispherical head through a single inlet nozzle, flows downward
through the tubes, and discharges through two outlet nozzles in
the lower hemispherical head. The high-pressure parts of the
unit are the hemispherical heads, tubesheets, and straight
Inconel tubes between tubesheets.

*1he shel1, the outside of the tubes, and the tubesheets form the
boundarles of the steam producing section of the vessel. Within
the shell, the tube bundle is surrounded by a baffle, which is
divided into two sections. The upper part of the annulus between
the shell and baffle is the superheater outlet, and the lower
part is the feedwater inlet heating zone. Tube supports hold the
t.ubes in a uniform pattern along their length.

vents, drains, instrumentation nozzles, and inspection openings
are provided on the shell side of the unit. The reactor coolant
side has manways and inspection openings on both heads, and a
drain nozzle for the bottom head. Venting of the reactor coolant
side of the unit is accomplished by a vent connection on the
reactor coolant inlet pipe to each unit. The unit is supported
by a skirt attached to the bottom head.

,
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autoclave tests were conducted to determine if preferential
attack on OTSG tubing in service may be expected at tube support
areas. The results of the wear test were used to predict a

; maximum tube wear of 2 mils after 40 years of vibration under the
| test conditions. This amount of wear will not reduce the tube
^

wall below the minimum pressure thickness and is well within the
tube thinning margins defined above. The results of the,

'

autoclave tests indicated that there was no preferential
corrosive attack on the wear surfaces.

5.4.2.1 Steam Generator Materials

5.4.2.1.1 Selection and Fabrication of Materials

The selection and fabrication of materials is in accordance with
ASME Code Section III for Class A vessels for pressure retaining
compcnents on both the primary and steam or secondary side of the-

. stean, generator. The pressure retaining materials used in the
steam generator are listed in Table 5.2-3. As noted, the primary
side materials are austenitic stainless steel, alloy 600 (NiCrFe

; alloy), or ferritic materials weld-overlay-clad with these
'

materials. Secondary side materials, wita the exception of the
alloy 600 tubing, are carbon or low alloy steel. The suitability
of these materials under expected operating conditions is well
documented.*

Fabrication and processing of materials is discussed as part of
the RCPB in Subsection 5.2.3. The upper and lower tubesheet

. primary faces are clad with Inconel 600 weld metal to facilitate
| welding of the tubes to the tubesheets. The tubes are
: mechanically rolled for a short length into the tubesheet and
! welded using the automatic tungsten inert gas process. All
| welding and weld inspections are performed in accordance with the
i requirements of Sections III and IX of the ASME Code. After
'

completion of the vessel, the entire steam generator, including
i the tubing, is subjected to a stress relief heat treatment at

1,100-1,150F. ,

Cleanliness controls utilized in fabrication and construction are
discussed in Subsection 5.2.3.4. Since the once-through steam
generator is completely shop assembled, cleanliness during
shipment can 7;e readily maintained.

! The code cases used in the materials design for the steam
! generator are discussed in Subsection 5.2.1.2.

The pressure-retaining ferritic materials for both the RCPB of
the steam generator were ordered and tested in accordance with
the fracture toughness criteria of'the ASME Code and addenda

: listed in Table 5.2-1. .This information is provided in
Subsection 5.2.3.3.1. The Charpy V-notch requirements of the7

~

referenced specification were met at a temperature of 40F or
lower. All pressure retaining components on the steam side of'

,
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the steam generator were ordered to and tested in accordance with
the requirement for the RCPB of the steam generator.

5.4.2.1.2 Steam Generator Design

Corrosion control and water chemistry characteristics of the
once-through steam generator design with regard to the
performance of steam generator materials are discussed in
Subsection 5.4.2.1.3.

The straight shell, straight tube design of the once-through
steam generator eliminates U-bends in the tubes and allows the
use of a special tube support plate design throughout the unit.
This broached support plate design provides necessary tube .

support while permitting considerable flow past the tubes without
concentration of contaminants or solids buildup between the
support plate tube. Also, the once-through steam generator is
given a full vessel stress relief which effectively reduces
residual stresses on the tubing and provides a microstructure
apparently more resistant to stress corrosion cracking.

The tube-to-tubesheet closure is described in Subsection
5.4.2.1.1. The tube-to-tubesheet crevice area has not been shown
co be an area of major concern in operating nuclear steam
generators. Only one recirculating steam generator of current
generation desi",has exhibited secondary side failure in the
tube-to-tubest .t crevice even though several have been operated
under extremery adverse water chemistry conditions. 27

5.4.2.1.3 Compatibility of the Steam Generator Tubing with the
Primary and Secondary Coolant

The primary and secondary system water chemistry requirements are
listed in Table 5.2-4.

Corrosion control of the steam and feedwater systems is
maintained by using high purity feedwater containing volatile
chemical additives for oxygen and pH control. Hydrazine is added
to the feedwater to chemically react with any oxygen remaining in
the deaerated feedwater. Ammonia is added to the feedwater to
adjust the pH to a level that provides corrosion control of the
feedwater train materials. Ammonia also provides corrosion
control of the steam cycle materials because of its volatility in
the steam generators. These corrosion control measures apply
during normal operation as well as in the unlikely event of boric
acid introduction from the primary system. Because of the

Revision 27
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TABLE 5.4-1
,

N' REACTOR COOLANT PUMP DESIGN DATA

Item Data per Unit

Number of pumps 4

Design pressure, psig 2,500

Hydrotest pressure (cold) , psig 3,125

Design temperature, OF 650

Operating speed (ncminal), rpm 1,185 27

Pumped fluid temperature, OF 70 to 580

Developed head, ft 327

Capacity, gpm 88,000

flydraulic ef ficiency, percent 86

Seal water injection 8-10
(max steady-state) , gpm

Seal water return (max) , gpm 1

Pump nozzle id., in. 28

Overall unit height, ft 27'-2-1/4" 27

Water volume, ft3 98

Motor stator frame diameter, ft 7'-7"

Pump-motor moment of inertia, lb-ft2 70,000

Motor data:

Type Squirrel-cage induction,
single speed

Voltage 6,600
Phase 3
Frequency, cps 60
Starting Across-the-line
Input (hot reactor coolant) , hp 6,900
Input (cold reactor coolant) , hp 9,400

O
Revision 27
3/80

- . . - _ . __ . _ -__. .. -_-



MIDLAND 162-FSAR

TABLE 5.4-3
,

\,,,/ LOADING CONDITIONS AND STRESS LIMITS:
CODE CLASS 1 PRESSURE VESSELS

__

_

Loadinq_ Conditions Stress Intensity Limits

Normal condition a. Pm 5Sm
b. Pm (or P ) + P. 5 1.5St m
c. Pm (or P ) +P + Q 5.3.0St b m

Upset condition a. Pm 5 Sm
b. Pm (rP) + Pos 1.5So

t m
c. Pm (or P ) + Pb + Q 5 3.0S ,t .

Emergency condition a. Pm 5 1.2Sm or S whichever is larger | 27y,
b. Pm ('or P ) + P 5 1.5 (1.2S )t b m

or 1.5S whichever is largery

Faulted condition a. P or 2/3 S |35 C( P )
um

b. Pm + P, SC or 2/3 S(or t yt

where

P = primary general membrane stress intensity
t primary local membrane stress intensityP =

O primary bending stress intensityPb =

Sm = allowable stress value from ASME BSPV Code,
Section III, Nuclear Vessels
minimum specified material yield (ASME BSPV Code,S =

y,

Section III) ,

t collapse load defined in ASME ESPV Code, Section III1 C =
'

p ultimate strength of material at temperatureS =

I

.
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TABLE 5.4-4

LOADING COMDINATIONS AND STRESS LIMITS FOR
REACTOR COOLANT SYSTEM PIPING (NSSS SCOPE)

Stress Limits
Loading Conditions Combination of Loads (Rev USAS B31.7-1968)

Desiqn pressure Internal design Pm i 1.0 Sm
loading pressure at desiqn temperature

calculated according to
Equations 1, 2, and 3

Desiqn condition Dead weight loads + P +P 1 1. 5 S mt b
internal pressure + at operating tempera-
OBE ture calculated accord-

ing to. Equation 9 or
Appendix F

Operating con- Dead weight loads + P +P + P,+ 0 1 3 St b m
d ition - normal thermal loads + at operating tempera-
and upse t internal pressure + ture calculated accord-

OBE + thermal gradi- ing to Equation 10 or
ents Appendix F, except as

permitted by 1-705.~4
(4-4-77 Revision) 27

Emergency condition Dead weight loads + P +P 12.25 Sm att 3
Internal pressure + operating temperature
SSE calculated according

to Equation 9 or
Appendix F

Faulted condition Dead weiqht loads + "'P +P 13.0 Sm att 3
internal pressure +
DBE + LOCA operating temperature
(LOCA applies to calculated according
piping far removed to Equation 9
from IOCA break) or

"' P i S*mm

"'P 1 1. 5 S *mt

"' P +P 1 1.5 S*mt b

at operating temper-
ature

" Equation in accordance with Section III of ASME Code (1977) with
Winter 1978 Addenda, where S*, is according to Appendix F of
ASMC Code.

Revision 27
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TABLE 5.4-5

NONDESTRUCTIVE EXAMINATIONS

_ _ _
Component RT UT PT MT ET

Reactor Vessel

Forgings

Flanges X(1) X
Studs, bar X
St.uds after final
machining X

Skirt adaptor X( 1 ) X
Nozzle belt forgings X(1) X
Main nozzle forgings XC1) X
Dutchman forging X(1) X
CRD mechanism adaptor X X
CRD mechanism housing X X

Plates

Head and shell plate X( 1 ) X(+).

'Support skirt X(*) X(+)

Instrumentation tubes X or X X

Closure O-rings X X

Weldments

Longit 2dinal and cir- X X(+) X
cumfecential main seams

CRD meshanism adaptor X
to shell

CRD mechanism adaptor X X
to flange
Inlet, outlet, core X X(+) X
flooding nozzles

Instrumentation nozzle X
connection
Nozzle safe-ends, weld XI+l X | 27
deposit

Temporary attachment X or X
after removal

All accessible welds X or X
after hydrotest

0-ring closure weld X X
Cladding, sealing X(2)(+) X
surfaces

. Cladding, all other X(3)(+) X

(sheet T of 5)
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TABLE 5.4-5 (continued)

__,,
Component RT UT PT MT ET

Weld preparaticn surfaces
prior to welding X or X

Steam Generator

Tubesheet

Forging X(1) X
Cladding X(2)(+) X

lleads

Plate X(1) XC+)
Cladding XC3)(+) X

Shell

Plates XC1) X

Tubes X X(+)

Nozzles (forgin93) X X

Studs, bar X -

Studs after final machining X

Weldments

Shell, longitudinal X X
as deposited by sub-
merged arc

Shell, 1cngitudinal X X X
as deposited by
electroslag

Shell, circumferential X X
Cladding, sealing sur- X(2)(+) X
faces

cladding, all other XC3)(+) X
Nozzle to shell and X X

head
| Level sensing and drain X X

connecticns
Instrument connections X
Support skirt X X

| Tube-to-tubesheet(*) X

e
(sheet 2 of 5)
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.
Figures (continued)

Section and
Number Title

__

6.2-117 Steam Generator Compartments Pressure Differ-
ential Response for a 4.27 Ft2 RC Pump
Discharge Break

11
6.2-118 Steam Generator Compartments Pressure Differ-

2ential. Response for a 4.27 Ft RC Pump
Discharge Break

6.2-119 Miscellaneous Instrumentation Reactor Building
Unit 1

12
6.2-120 Miscellaneous Instrumentation Reactor Building

Unit 2

6.2-121 Reactor Vessel Compartments Pressure Response

6.2-122 Reactor Vessel Compartments Pressure Response

6.2-123 Reactor Vessel Compartments Pressure Response

6.2-124 Reactor Vessel Compartments Pressure Response

6.2-125 Reactor Vessel Compartments Pressure Response

6.2-126 Reactor Vessel Compartments Pressure Response
for a 4.27 Ft2 Cold Leg Break 14

6.2-127 Reactor Vessel Compartments Pressure Response l2for a 4.27 Ft Cold Leg Break

6.2-128 Reactor Vessel Pressure Differential Response
2; for a 4.27 Ft Cold Leg Break

6.2-129 Reactor Vessel Pressure Differential Response
for a 4.27 Ft2 Cold Leg Break

i .

6.2-130 Reactor Vessel Pressure Differential Response.

for a 4.27 Ft2 Cold Leg Break.,

6.2-131 Reactor Vessel Pressure Differential Response
2for a 4.27 Ft Cold Leg Break

6.2-132- Reactor Vessel Pressure Differential Response
2for a 4.27 Ft Cold Leg Break

*

6.2-133 Reactor Vessel Pressure Differential Response,

! for a 4.27 Ft2 Cold Leg Break
[}i

\s Revision 14
10/78
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Figures (continued)

Section and
Number Title

6.2-134 Reactor Vessel Pressure Differential Response 3,~'r a 4.27 Ft2 Cold Leg Break

6.2-135 Primary Shield Plug Detail

6.2-136 Reactor Building Spray Solution Flowpath to
Containment Sump During Recirculation 15

6.2-137 Temperature History - Containment Liner and Wall
for Maximum containment Atmospheric Temperature

6.2-138 Illustration of Jet Area Directed Into Reactor 39Vessel Cavity for Subcompartment Pressurization

Section 6.3

6.3-1 Makeup and Purification Units 1&2 | 16
|276.3-2 Decay Heat Removal and Core Flooding System

Units 1 & 2

6.3-3 HPI Flow vs RCS Pressure

6.3-4 LPI Flow vs RCS Pressure

6.3-5 HPI Pump Performance Curves

6.3-6 HPI Flow Splits for HPI Line Break Affected Train

Section 6.4

6.4-1 Definition of Control Room Envelope

6.4-2 Definition of Control Room Envelope

6.4-3 Control Room Equipment Arrangement

6.4-4 Location of Outside Air Intakes

Section 6.5

6.5-1 Hydrogen Vent Exhaust System Inside Containment

6.5-2 Hydrogen Vent Exhaust P.fTing Outside the Containment

O
Revision 27
3/80
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~'N(d Figures (continued)~

%

Section and
Number Title

6E-37 Uplift Force on RC Pump Furthest From Pressurizer
2Due to 4.27 Ft Pump Discharge Break

6E-38 Plan Views of Reactor Coolant Pump Adjacent to
Pressurizer for Calculating Forces and Moments

6E-39 Lateral Forces on RC Pump Adjacent to Pressurizer
2Dtie to 14.14 Ft Hot Leg Break

6E-40 Moments on RC Pump Adjacent to Pressurizer Due
2to 14.14 Ft Hot Leg Break 26

6E-41 Uplift Force on RC Pump Adjacent to Pressurizer
2Due to 14.14 Ft Hot Leg Break

6E-42 Lateral Forces on RC Pump Adjacent to Pressurizer'

2Due to 4.27 Ft Pump Discharge Break

6E-43 Moments on RC Pump Adjacent to Pressurizer Due
2to 4.27 Ft Pump Discharge Break

6E-44 Uplift Force on RC Pump Adjacent to Pressurizer Due'

2to 4.27 Ft Pump Discharge Break

FE-uS Fection and Plan View of Seal Plate 27

I

!

|

O
'

6-xxix Revision 27
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The main steam isolation valves will shut fully within 5 seconds

(''JT after steam line isolation is initiated.
%

Piping restraints and pipe whip barriers between the main steam
lines prevent a rupture in one line from causing a blowdown from
more than one steam generator. No single active component
failure will result in the failure of one main steam isolation
valve to operate. Redundant main steam isolation signals,
described in Subsection 7.3.3, are utilized to assure isolation
valve closure in the event of a single isolation signal failure.

The effect on the reactor coolant system after a steam line break
and the offsite radiation exposure after a steam line break
outside containment are discussed fully in Subsection 15.1. 5.
The containment pressure transient following a main steam line
break inside containment is discussed in Subsection 6.2.1.

SAFETY EVALUATION THREE - Upon detection of high radioactivity,
isolation valves in the reactor building air purification and
cleanup system, discussed in Subsection 9.4.9, and the
combustible gas control system, discussed in Subsection 6.2.5,
are shut to prevent the release of radicactivity to the
environment. Isolation of the containment access purge systems
is discussed in Subsection 7.3.3. Airborne radioactivity
monitoring is discussed in Subsection 12.3.4.

SAFETY EVALUATION FOUR - The containment isolation system is
n designed in accordance with 10 CFR 50 Appendix A, General Design
|\-) Criterion 54. Leakage detection capabilities provided and the

leakage detection test program are discussed in Subsection 6.2.6.
Redundancy of valves and reliability of the isolation system are
assured by conformance with the other safety design bases stated
in Subsection 6.2.4.1. Redundancy and reliability of the
actuation system are covered in Subsection 7.3.3.

Penetrations meeting General Design Criteria 55 and 56, as noted
in Table 6.2-27, have redundant isolaticn valve schemes to ensura
that no single f ailure will prevent the system as a whole from
performing its isolation function. Penetration schemes
consisting of one locked closed isolation valve inside
containment and one locked closed isolation valve outside
containment are locked closed during normal operation and during
post-LOCA operation. If one valve were to fail, the second
locked closed isolation valve acts as a redandant backup valve.
Penetration schemes consisting of one automatic isolation valve
and one locked closed valve have as the automatic isolation valve
a fail closed air operated valve or a motor operated valve (fail
as is) that is in the normally closed position. A check valve is
not used as the automatic isolation valve outside containment.
This isolation scheme could sustain a failure of either valve and
still perform its intended function. The isolation scheme
containing two automatic isolation valves is again designed so
that the motor operstod valves which fail as is upon loss of
power will normally obtain power from redundant Class 1E powerO

V
6.2-93
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sources to assure closure when automatically actuited. Air
ope ra ted valves are designed such that on loss of air the valve
will be in the position that assures greatest plant safety. Two
notor operated valves in series are powered from separate ESP
bures, as noted in Table 6.2-28. This assures that a common mode
electrical or mechanical failure would not prevent isolation. A
check valve may be used as the redundan? backup valve inside
containment.

Con ta innen t penetrations meeting the requirements of General
Design Criterion 57, for closed system isolation, are able to
withstand failure of the single isolation valve in the
penetration line since all leakage through this valve would be
contained in the closed system whether the direction of flow is
into or out of the containment.

SAFETY EVA LUAT ION FIVE - Lines which penetrate the containment
and which either are part of the reactor coolant pressure
boundary, connect d ir ectly to the containment atmosphere, or do
not moet the requiroments for a closed system except instrument
wnsinq !iues, if applicable, are 1isted in Tables 6.2-27 and
6.2-28. I:ach penetration is provided with one of the following
valve arrangements conforming to the requirements of 10 CFR 50
Appendix A, General Design Criteria 55 and 56:

a. One locked closed manual isolation valve inside and one
locked close' manual isolation valve outside containment

b. One automatic isolation valve inside and one locked
closed manual isolation valve outside containment

e. One locked closed manual isolation valve inside and one
automatic isolation valve catside containment (a simple
check valve is not used as the automatic isolation valve
outside containment)

d. One automatic isolation valve inside and one automatic
isolation valve outside containment (a simple check
valve is not used as the automatic isolation valve
outside containment)

Isolation valves outsidc containment are located as close to the
containment as practical. Upon loss of actuating power, air
opera ted and solenoid operated automatic isolation valves fail
closed except for those valves in the reactor building sample 27
lines and the reactor coolant pump seal water supply lines.

A single isolation valve outside containment is used for the
reactor building emergency sump recirculation line penetrations,
12-29, 30 and 2Z-29, 30. A single failure can be accommodated by
the following features:

a. Each reactor buildinq sump line will be enclosed by a
sleeve welded to the penetration nozzle at the reactor
building nump and attached to a bellows assembly which

Revision 27
6.2-94 3/80
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TABLE 6.2-6 (continaed)

'

Mass
Accident Time Interval Flowrate Enthalpy
Phase (s) (lbm/s) (Ptu/11 m)

20.00 - 21.00 9.498589E+3 5. 577 691 E+ 2
21.00 - 22.00 8.679100E+3 4. 97 8 661 E + 2
22.00 - 23.00 8.106419E+3 4.141717E+2
23.00 - 24.00 7.480820E+3 3.226732E+2
24.00 - 24.40 6.488250E+3 2.592379E+2

Feflood 24.40 - 34.40 0 0
34.40 - 39.40 1.126310E+2 1.200868E+3
39.40 - 44.40 1.584900E+2 1.193419E+3
44.40 - 54.40 1.758300E+3 2.043900E+2
54.40 - 64.40 2.540340E+2 1.060429F+3
64.40 - 74.40 2.759830E+2 1.058870E+3
74.40 - 84.40 2.388789E+2 1.030549E+3
84.40 - 94.40 2.981611E+2 9.777833E+2
94.40 - 104.40 3.051900E+2 9.231754E+2
104.40 - 114.40 3.103900E+2 8.700216E+2
114.40 - 124.40 3.152139E+2 8.251381E+2

O-
124.40 - 134.40 3.190369E+2 7. 88 0310 E+ 2
134.40 - 144.40 3.218300E+2 7. 57 77 58 E+ 2
144.40 - 154.40 3.256931E+2 7.306910E+2
154.40 - 164.40 3.270939E+2 7.136116E*2
164.40 - 174.40 3.290611E+2 6.930508E+2
174.40 - 184.40 3.285711E+2 6.711028E+2
184.40 - 194.40 3.290569E+2 6.492068E+2
194.40 - 204.40 3.295839E+2 6.16762SE+2
204.40 - 214.40 3.306331E+2 6.104320E+2
214.40 - 224.40 3.313681E+2 5.953984E+2

;

|

.

.

O
(sheet 2 of 2)
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TABLE 6. 2-7

ASSUMPTIONS USED IN ANALYSIS OF INADVERTENT
CONTAINME?TP SPRAY SYSTEM ACTUATION

Assumed
Item Value

Containment

Initial temperature, OF 120

Initial pressure, lb/in.2a 14.7

Felative humidity, % 100

Nat free voluma (minimum) , ft3 1.6698 x 106

Outside ambient temperature, OF -30

outsida ambient pressure, lb/in.2a 14.7

Passive heat sinks, per Table 6.2-11
with:

inside surface heat transfer 20) 8

coefficient, Btu
h-ft2 OF

outside surface heat transfer 2
coefficient, Btu

h-ft2 OF

Containment Spray System

t: umber of trains in operation 2

Flowrate per train, gal./ min 1,175

Borated water storage tank inventory, gal. 500,000
7,

Borated water temperature, F 40 |

Spray efficiency, % 100

Other

Negligibla heat input to containment from
primary and secondary system components |

Idet' gas behavior of air in containment

h.s

(13For heat flow from heat sinks to containment atmosphere,
modified Tagami heat transfer coefficient used for heat flow
from containment a tmosphere to hea'c sink. Revision 27

3/80
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TABLE 6.2-24--

(
\-- CONTAINMENT SPRAY SYSTEM

PAILURE MODES AND EFFECTS ANALYSIS

Component Failure Modes Effects

Spray pump Fails to The other train will'still continue
,

function to function; it will still provide
full design iodine removal and 50%
heat removal capability.

Spray Cloqqed The spray system's two trains are
nozzles functioning simultaneously. Each

spray header has 82 nozzles. If any
of these nozzles should become
clogged , the rest will still concinue
to function. Cloqqing of the spray
nozzles is not likely to occur as the
inner screen mesh of the containment
recirculation sump is smaller than
the clearances of the spray header,
the spray pump, and the spray nozzles.

Valves Fails to Valving is independent in the two
A open trains and so are their controls.
( ,/ If a valve on one train fails to;-

open on actuation signal the other
train will still function.
Because the trains are redundant,
if one train fails, the other

1 train has the capability to supply
| spray in containment of sufficient 27
! iodine reme al capability and

correct pH, in the event of
failure of the other train.

Motors Loss of There are two independent backup
offsite systems for offsite power failure.

Each, system consists of an emergency
generator, battery, and inverters.

!

] Loss of one One complete train'of containment
diesel gene- sprays lost. Redundancy will provide
rator after full iodine removal and 50% of total
loss of heat removal capability.
offsite
power

|

(sheet 1 of 2)
Revision 27
3/80
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t

|

TABLE 6.2-24 (continued)

Component Failure Modes Effects

Sump Leak in The piping between the sump and
nuction line the valve is enclosed in a guard
line between pipe assembly which is leaktight
the sump at containment design pressure.
penetration
and the con-
tainment iso-
lation valve

O

O
(sheet 2 of 2)
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temperature changes or isolation valve leaks when the DHR system

(N is in a normal valve lineup or in the normal DHR operating mode.r"!

,/ The relieved fluid will be routed to the liquid waste system.
Various other relief valves are located in the decay heat removal
system for overpressurization protection. Table 6.3-4 gives the
details of those valves which are pertinent to the ECCS. Refer
to Table 5.4-10 for information on all relief valves of the decay
heat removal system.'

Cross-over connections are provided between the discharge line
from each DHR removal cooler and the suction side of the HPI-

pumps. These connections provide adequate npsh to permit
operation of the HPI pumps for high-pressure injection while in
the containment sump recirculation mode. This operation will be
required if a small leak causes the RCS pressure to remain above
the, point where the low-pressure injection is effective, the
inventory of the BWST is exhausted, and the LPI suction is from

'

the containment sump.

6.3.2.2.4 Pump Characteristics

Pumps used in the EcCS are considered to be of a proven duaign
; because each pump is performance tested to ensure capacity, total 15

developed head, brake horsepower, efficiency, and npsh. During
the preinstallation tests, sufficient data are taken to generate
head capacity, brake-horsepower capacity, efficiency capacity,
and npsh capacity curves between zero (shutoff) flow and 1.05

O times specified runout f!ra. No minus tolerance or margin is
allowed with respect to capacity, total head, or efficiency at 27the rated or specified conditions. A 5% plus tolerance is
allowed with respect to rated capacity at rated head and speed.

.

Vibration and lube oil temperature in excess of specified values !

are causes for nonacceptance. All pump components are designed
7for an accumulated radiation dose of 10 rads without

degradation. The HPI and LPI pump seals are designed to accept
the temperature, water chemistry, and pressure conditions that
would be encountered during a LOCA. The HPI and LPI pump casings | 27
are tested by methods described in the ASME Code, Section III.
Pumps in both systems are hydrostatically tested and are

;qualified to withstand a pressure of 1.5 times the design !

pressure. The system is so designed that periodic tests may be iperformed on a pump during operation of the plant to ensure ;
operability and ready availability. Predicted curves of total |

dynamic head, npsh efficiency, and BHP versus flow are shown in
Figure 9.3-44 for the HPI pump and in Figure 5.4-14 for the LPI .\ 27
pump. The power requirements and npsh (required and available)
for these pumps, as well as the parameters used in the
calculation of the available npsh, are listed in Table 6.3-10. 15
All CCCS pump motors are air cooled. Insulation for these motors
is rated Class B. The motors are capable of starting at a
reduced voltage and accelerating to full speed.

O
''
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6.3.2.2.4.1 NPSil Calculation for LPI and Het Pumps

The npsh available was calculated for the LPI pumps for various
operating mcxles as follows:

a. Operation during normal plant cooldown

b. Suction f rom BWST during injection mode post-LOCA

c. Suction from containment sump during recirculation mode
post-LOCA

The th i rd mode is the cperating mode which results in the lowest
npsh available for the LPI pumps. 'Ihe npsh calculation for this
mode only is summarized because it involves the highest
velocities and lowest available static head.

For the LPI pumps, the piping and instrumentation diagrams are
given in FSAR Figures 5.4-10, 5.4-11, 6.2-51, and 6.2-52. Th e
pressure-temperature curves for post-LOCA conditions for the
containment atmosphere and sump water are given for vc.rious LOCAs
in FSAR Figures 6. 2-2 th rough 6. 2-15.

To ensure a wide margin of safety in calculating the npsh
39available for the LPI pumps, various conservative assumptions

were applied. In accordance with Regulatory Guide 1.1, the vapor
pressure at the pump was set equal to the containment pressure
during recirculation. Under this assumption, the npsh available
equals the static head due to the fluid level in containment
minus the head losses due to sump entrance losses and suction
piping losses.

The static head utilized for npsh was based on the minimum
containment water level for post-LOCA recirculation conditions
resulting from minimum fluid inventories in the BWST (300,000
gallons) and minimum escape of reactor coolant from the primary

,

system. Under these assumptions, the minimum level of fluid in
the containment post-LOCA during recirculation is 597.55 feet
elevation. The centerline elevation of the LPI pumps is
571'-2-1/2". Therefore, the minimum static head available is
26.34 feet.

To calculate piping losses, the minimum sump water temperature
that occurs post-LOCA was used for conservatism.

Because viscosity of the recirculation fluid varies inversely
with temperature, the greatest viscosity and, therefore, the
highest piping losses occur at minimum sump fluid temperature.
From the pressure-temperature curves ( FSAR Figures 6. 2-2 to
6.2-15), the mir.imum sump water temperature occurs at the end of
LOCA and equals 138F.

Piping lossen were calculated utilizing the Da rcy-Weisback
equation as follows:

Revision 27
6.3-10d 3/80
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f

g = 0.0311fLO'/d = 0.00259(fL/D+K)0 /d*5 2h

ht = piping loss

i f = friction factor (obtained f rom Moody diagram)

Re = Reynolds number

L/D = equivalent length of resistance
1

: to flow in pipe diameters

k = velocity head loss resistance coceficient

0 = flow in pipei

i

d= inside diameter of pipe

Values of Q were calculated with the reactor building spray pump
running at 1,500 gpm and the LPI pumps running at 4,500 gpm.

Table 6.3-13 summarizes the values of the variables applied to
the Darcy formula . The values of L/D and k in the table include
losses attributed to the sump entrance, valves, pipes, and 19
fittings. Data for values were obtained from vendor test'

.

re po rt s . Data for entrance losses and losses through pipe and
fittings were obtained from Crane Technical Paper 410 (1976).

From Table 6. 3-13, sump entrance and piping losses are equal to
5.19 feet. Therefore, npsh available equals 21.15 feet (minimum
available static head of 26.34 feet less 5.19 feet maximum
entrance and piping losses).

For the high-pressure injection pumps, npsh available was
I analyzed for the high-pressure injection mode which occurs during

the injection mode post-LOCA.

For the llPI pumps, this mode provides the smallest npsh available
in conj unction with the llPI pump operating at maximum flowrate
conditions (maximum npsh required) . The calculation utilized
conservative assumptions. The llPI pumps were assumed operating
at runout (600 gpm) in conjunction with the LPI pump running well
at runout (4,500 gpm) and the reactor building spray pumps
running at maximum design conditions. Available-static head was
calculated assuming the BWST empty. Vapor pressure was-

|calculated at the lowest estimated barometric pressure and 110F, j
which is well above the maximum BWST fluid temperature

|
conditions. Under these conditions, the minimum npsh available
was 41 feet, which is well above.the npsh required for the pumps
(30 feet). The IIPI pumps do not draw suction directly from the j
containment sumps. Adequate npsh is ensured during recirculation

|
containment if IIPI pumps are required because they take suction i
f rom the .LPI pump discharge. (

,

| Revision 27
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6.3.2.2.5 Heat Exchanger Characteristics

The decay heat removal coolers are designed to remove sensible
heat and decay heat generated during a normal shutdown.
Following a LOCA, each cooler is capable of cooling the injection
water recirculating from the sump to remove decay heat and thus
provide adequate core cooling. The heat transfer characteristics
of these coolers, when cooling the core by recirculating the
water from the reactor building sump, are given in Table 6.3-1.

.

6.3.2.2.6 ECCS Flow Diagrams

The flow dingrams of the ECCS are shown in Figures 6.3-1, 6.3-1A, | 27
an<1 6.3-2 with node points located to describe emergency
conditions. The temperature pressure, and design flowrates at
these nodes are listed in the respective flow diagrams.

6.3.2.2.7 Valves

All valves in the ECCS will be inspected in accordance with codes
given in Table 6.3-2. Electric motor operators for the valves
are designed to operate under emergency conditions. The ECCS
isolation valves outside containment are described in Table
6.3-5.

The seats and disks of the ECCS valves are manufactured from
materials that resist galling and seizing. All remotely operated ||valves are back-seating units equipped with stem leakoff |3,

provisions.

6.3.2.2.8 ECCS Relief Valves

The capacities, settings, and functions of the relief valves in
the ECCS are listed in Table 6.3-4. These relief valves are of
the self-actuated, direct, spring loaded type.

6.3.2.2.9 Control Circuits and Alarms

6.3.2.2.9.1 Core Flooding System

The electric motor operated isolation gate valves at the CF tank
outlets are required to be open anytime the reactor is critical.
The control circuits for these valves include the following
features :

a. Redundant position indication (open or closed) that is
not dependent on power being available to the valve
controller, is provided for each valve. The indicators
are located in the control room.

. .Revision 27
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TABLE 6.5-2 (continued)

Anticipated Conservative

Effectiveness of Refer to Subsection Refer to Subsection
fission product 6.5.2 6.5.2
removal systems
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MIDLAND 1&2-FSAR

7.4 SYSTEMS INVOLVED IN SI.FE SHUTDOWNp

Hot shutdown is a stable condition of the reactor achieved'-

shortly after a programmed or emergency shutdown of the plant has
taken plade. In this condition the reactor is subcritical and
the reactor coolant system temperature and pressure are in the
normal operating range. Operating limits for hot shutdown are
given in Chapter 16. To maintain hot shutdown, it is necessary
that the reactivity control systems maintain a subcritical
condition of the core and that heat removal systems operate to
maintain adequate cooling of the core. For the Midland plant,
hot shutdown will be maintained as a safe shutdown condition.

7.4.1 DESCRIPTIONS

7.4.1.1 Safe Shutdown Systems Descriptions

In the e' vent of a unit shutdown, the reactor will initially be
brought to a hot (safe) shutdown condition from the main control

The portions of the reactor protection system required toroom.
achieve a safe shutdown condition are described in Section 7.2.
The system and component controls, and monitoring indicators
provided on the auxiliary shutdown control panel are listed in
Subsection 7.4.3. Power for systems required for safe shutdown
is from various Class lE power supplies (see individual control
system descriptions and Chapter 8). The specific control systems
and monitors used to maintain a safe shutdown condition areN

) tabulated below:s ,

CONTROL SYSTEMS

a. Auxiliary feedwater controls

b. Atmospheric steam relief

c. Control rod drive control system (CRDCS) - trip portion
d. Pressurizer heater controls for heater banks 5 and 6 | 18

e. Necessary makeup and purification system controls

f. Makeup and purification letdown isolation valves

g. Necessary service water system controls

h. Necessary component cooling water system controls

i. Auxiliary feedwater supply switchover
| 20

ESSENTIAL MONITORS

a. Water. level for each steam generator

Revision 20
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MIDLAND 1&2-FSAR

b. Pressure for each steam generator

c. Pressurizer water level

d. Pressurizer pressure or reactor coolant pre.asure

7.4.1.1.1 Auxiliary Feedwater (AFW) Control

On loss of main feedwater, feedwater is automatically supplied to
the steam generators from the auxiliary feedwater system. The
mechanical and safety aspects of the auxiliary feedwater system
are discussed in detail in Subsection 10.4.9. Automatic
actuation is from the auxiliary feedwater actuation system
(AFWAS) which is one of the engineered safety features actuation
systems. A complete discussion of the AFWAS is given in
Subsection 7.3.3.2.6. | 27

Subsequent to AFW actuation, control of level in the steam
generators is accomplished using the auxiliary feedwater control
valve in each AFW loop. These valves are Class lE motor operated
valves with series connected dual starter contacts to allow for
redundant control circuits. Control signals for each AFW level
control valve are cupplied by redundant and independent Class lE
level transmitters on the associated steam generators. Redundant
controllers for each valve are lccated in the main control room
and on the auxiliary shutdown control panel. In addition to
automatic actuation by the AFWAS, control to the AFW level
control valves for startup, shutdown, or emergency operations can
be initiated using level control permit switches located on the
main and auxiliary shutdown control panels.

Since the AFWAS is discussed in detail in Subsection 7.3.3.2.6, | 27
the following material will deal with AFW level control only.

INITIATING CIRCUITS - Auxiliary feedwater level control signals
are continuously being generated by level controllers for the
associated steam generator but are blocked from reaching the
associated normally open valve. Upon AFWAS actuation, the signal
blocks are automatically removed and AFW level control commences.
The signal blocks may also be manually removed via level control
permit switches on main and auxiliary shutdown control panels.

LOGIC - There are two level control signals for each AFW control
valve. These signals must both agree to open or close the valve
before the valve motor operator will be actuated (two-out-of-two
logic). In the event of level transmitter failure, the AFW
control valves may be manually controlled by means of the bypass
provisions discussed below.

BYPASSES - Bypass of the AFWAS initiating logic is discussed in
Subsection 7.3.3.2.6. Bypass of automatic level control may be j 27
accomplished by placing the controllers for both channels to the

Revision 27
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AFW control valve in the manual mode. In tlis mode, the level

O setpoint can be manually changed for manual level control.

The transfer to manual control from the auxiliary shutdown panel
(ASP) overrides automatic control capabilities and removes manual
operation from the control room. This allows full control from
the ASP regardless of the mode selected in the control room. 27
Auto / manual status of the ASP controller is displayed by
indicating lights on the control room controller. These

'
indicating lights are used to bring attention to an abnormal
condition affecting the associated controls. For design basis
information for the auxiliary shutdown panel see
Subsection 7.4.3.1.3. !

.
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7.4.1.1.5 Makeup and Purification Letdown Isolation Valves3

During safe shutdown, it may be necessary to isclate the letdown
system to help maintain reactor coolant pressure and volume. The
isolation valves involved are part of the ECCS equipment
discussed in Section 6.3. If needed, they can be mannally
actuated via Class 1E switches on the main control panel or the
auxiliary shutdown panel.

7.4.1.1.6 Other Controls Required for Safe Shutdown

The other control systems which are used to maintain the unit in
the safe shutdown condition are:

*

a. Necessary service water system controls (Subsection
9.2.1)

b. Necessary component cooling water system controls
(Subsection 9.2.2)

c. Pressurizer heater controls (banks 5 and 6),

The control of pressurizer heaters is required to ensure
the capability of maintaining reactor coolant pressure
during hot' safe shutdown and during normal plant
operation. The mechanical and overpressurization

/" protection aspects of the pressurizer are discussed in
i detail in Subsections 5.4.10 and 5.4.11. The

pressurizer heater elements are divided into six banks
having separate controls. Banks 2 through 6 have on/off
controls, whereas bank 1 is controlled to produce a
proportional output that increases as pressure decreases
from setpoint. Banks 1 through 4 have non-Class lE
controls powered from a battery backed power bus. A

18detailed description of non-Class lE heater controls'is
given in Subsection 7.7.1.8.

Heater banks 5 and 6 are controlled by Class lE
instrumentation and both heaters and controls are
powered from Class 1E power sources. The Class 1E
controlled heater banks 5 and 6 are intended only for
use during hot safe shutdown. Controls of Class lE
heater banks are provided both in the main control room
and at the auxiliary shutdown panels.

INITIATING CIRCUITS- The Class 1E heater controls are i 27
initiated manually, based on pressurizer level and

; reactor coolant pressure. The operator action can be
initiated either from the main control room or from the
auxiliary shutdown panels. 18

LOGIC - The operator will activate the heaters when the
pressurizer level exceeds the low level interlock

.

\
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MIDLAND 162-FSAR

setpoint and the RCS pressure is below a desired valve.
The heaters will be deenergized automatically if the
pressurizer level drops below a predetermined setpoint,
or they will be deenergized manually when the designed
reactcr coolant system pressure is achieved.

BYPASSES - The pressurizer heater controls do not have
any bypass controls.

INTERLOCKS - To prevent the operation of heater banks 5
and 6 when the pressurizer level is low, an interlock
from two redundant Class 1E pressurizer level strings is
ptovided.

INDICATORS - Class lE indicators are provided in the
main control room and in the auxiliary shutdown panels
to indicate the RCS pressure.

REDUNDANCY - lleater banks 5 and 6 have a redundant
Class IE control system. The system includes the
redundant Class lE level and pressure transmitters,
interlocks, and indication ( for pressure) in the main 18
control room and on the auxiliary shutdown panels.
IIeater banks 5 and 6 are also redundant, and each is
capable of supplying the minimum required kW for
maintaining hot safe shutdown.

I)lVERSITY - The pressurizer heater control systems are
not diverse.

ACTUATED DEVICES - Pressurizer heater banks 5 and 6 are
the actuated devices.

SUPPORTING SYSTEMS - Power for heater elements of
banks 5 and 6 is from Class 1E 460Vac power supplies.
Power for the heater control system is from Class lE
125Vdc power supplies.

PORTIONS NOT REQUIRED FOR SAFETY - All portions of the
pressurizer heater controls for banks 5 and 6 are
required for safety.

DESIGN BASIS INFORMATION - The design bases of the
pressurizer huater control system for banks 5 and 6
(according to Section 3 of IEEE Std 279-1971) are the
following:

1. The generating stations conditions which require
protective actions are maintaining the reactor
coolant pressure during hot safe shutdown by the
use of pressurizer heater controls. 20

2. The generating station variables that are required
to be monitored and that provide the operator with

Revision 20
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the information required to manually control the 20
. [- pressurizer heaters are-pressurizer level and RCS 12 6

pressure.

3. Reactor coolant pressure and power breaker status
are the minimum indications necessary to control
the operation of pressurizer heaters adequately.

4. The normal operating reactor coolant system
pressure is 2,160 psig. The normal operating
pressurizer level is 180 inches.

5. The acceptable range of reactor coolant system
pressure during hot shutdown is 2,160 +50 psig.
The acceptable range of pressurizer level during
hot shutdown is 40 to 320 inches. 20

6. The pressurizer heater controls are designed for
environmental conditions stated in Section 3.11.
The range of the environmental parameters for the
electrical power supplies is discussed in
Chapter 8.

7. The pressurizer heater control systems are Class 1E
a"4 designed to withstand the effects of a safe
shutdown earthquake, missiles, floods, lightning,
wind, etc, without loss of operation, as stated in

~x Section 3.10.
T

8. The pressurizer heater control systems response
times are less than 500ms. System accuracies and
range of operation are indicated in Tables 7.5-1

18and 7.5-2.

DRAWINGS - The complete list of drawings of logic, loop.- 24and electrical schematics are shown in Q&R Figures 7.4-3
through 7.4-10. Control boards will be provided by 26amendment as indicated in the response to Q&R 031.27.

7.4.1.1.7 Auxiliary Feedwater Supply Switchover

Normal feedwater supply to auxiliary feedwater pump suction is
provided by a nonseismic Category I condensate storage tank. A
Seismic Category I makeup supply to auxiliary feedwater pump
suction is provided by the service water system through two
separate trains to supply feedwater in the event that the 20
condensate storage tank or other sources of water are not
available. Each service water system train is-isolated from the
other so that failure of one does not affect the other.
Automatic switchover'to service water is actuated by the presence
of an AFWAS signal combined with auxiliary feedwater pump low
suction pressure. A complete discussion of the AFWAS is given in

. Subsection 7.3.~3.2.6. | 27
) . . iNs Revision 27 <
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After AFW actuation, switchover to service water is accomplished
using a two-out-of-four AFW pump low suction pressure loqic. To
prevent spurious opening of the service water valves because of
normal transients, the lov suction pressure must persist for
4 seconds before initiating opening of these valves. Nonseismic
Cateqory I portions of the auxiliary feedwater systen suction
pipinq from condensate storaqe tank are isolated concurrent with
switchover to servicc water supply.

INITIATING CIRCUITS - Upon APWAS actuation combined with a 20
two-out-of-four APW pump low suction pressure and a delay of
4 seconds, the service water supply valves are automatically
initiated open.

T.OG I C - There are four pressure transmitters for each of the AFW
pumpr. Two of these transmitters signals must be low and persist
for 4 seco nd n , combined with an AFWAS signal before the service
water motor operated valves will be actuated.

MANUA L cot! TROL - The service water supply valves can be manually
opened from the main control room or the auxiliary shutdown
paneln. For desiqn basis information for the auxiliary shutdown 27
panel noe Subsection 7.4.3.1.3.

IffTURfDCKS - Auxiliary feedwater supply automatic switchover
actuation is iriterlocked with the APW pump low suction pressure
to avoid any spurious actuation of the switchover.

20R C DU N I'A NP Y - Redundant APW suction pressure instrumentation has
been used to provide a reliable system.

OTVERSITY - The AFW supply switchover control systems are not
d iver se .

ACTUATED DEVICES - The service water and the condensate storaqe
water supply valves are the actuated devices.

DRAWINGS - Logic diagrams, see Drawinqs J-226, J-227, and J-299
(submitted with drawinqs licted in Section 1.7); loop diagrams,
see Drawings J-337 and J-338 (submitted with drawings listed in
Section 1.7); electrical schematics, see Drawinq E-158 (submitted 22
with d rawings ]isted in Section 1.7); control boards, see
Drawinqs J-726, J-908, and J-909 (submitted with drawings listed
in Section 1.7); and P&ID's, see Piqures 10.4-10 and 10.4-13.

l.4.? A N A T,VS I S

Syst ems and equipment used to achieve and maintain safe shutdown
are deuiqned to withstand the effects of an SSR concurrent with a
lons of offsite power. The following specific plant
cont ingenc ien have been considered in their desiqn:

Revision. 27
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a. Loss of Instrument Air Systems
,_

I )S(,_ None of the essential monitoring instrumentation or
valves required for safe shutdown is pneumatic.
Electrical instrumentation is powered from the Class lE
power system. Therefore, the loss of nonseismic
Category I instrument air will not degrade
instrumentation systems required for safe shutdown of
the plant.

b. Loss of Cooling Water to Vital Equipment

Cooling water for emergency systems and equipment is
supplied by the component cooling water system which has
two 100% redundant loops (See Subsection 9.2.2).
Systems like the emergency HVAC system are serviced by
two 100% redundant chilled water systems (see Subsection
9.2.10) which are cooled by the essential service water 27
system. Therefore, loss of one chilled water loop or
essential service water loop will not degrade emergency
system operations.

c. Plant Load Rejection, Turbine Trip, and Loss of Offsite
Power

In the event of loss of of fsite power associated with
plant load rejection'or turbine trip, power for safe
shutdown is provided by the onsite Class lE power

gw) system. The description and analysis of the emergency('' power system are discussed fully in Section 8.3. The
standby diesel generators will provide power for
operation of pumps and valves. The station batteries
will provide de power for operation of control and
instrumentation systems required to actuate and control
essential components.

Specific systems used to maintain safe shutdown are analyzed in
the following subsections.

7.4.2.1 Auxiliary Feedwater Control

Since a complete analysis of the AFWAS controls is included in
the ESPAS analysis (Subsection 7.3.3.4), this section will
address auxiliary feedwater level control only.

CONFORMANCE TO NRC GENERAL DESIGN CRITERIA, REGULATORY GUIDES,
AND OTHER STANDARDS - All standards applicable to the auxiliary
feedwater controls are indicated in Table 7.1-2. Conformance to
NRC General Design Criteria is discussed in Section 3.1.
Regulatory Guides are addressed in Appendix 3A.

~2 Revision 27
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CONFORMANCE TO IEEE STD 279-1971 - The auxiliary feedwater level
controls comply with the following applicable portions of IEEE
Std 279-1971:

a. Single-Failure Criterion - Any single failure in the
auxiliary feedwater flow controls will not prevent
proper initiation of safety functionc. This is
accomplished through the use of completely independent
controls for each of the two auxiliary feedwater supply

O

Oev sion 22
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systems, and redundant control loops for the-auxiliary
(,) feedwater level control valves.

b. Quality of Components and Modules - Equipment
manufacturers are required to use high. quality
components and modules in equipment construction.

,

Quality control procedures, used during fabrication and|
testing, verify compliance with this requirement.

~

c. Equipment Qualification - Type test data are available
to verify that the auxiliary feedwater level control,

| equipment meets the' performance requirements necessary
j for achieving the required system response.

f d. Channel. Independence - Each level control channel is
powered from an independent Class 1E power supply. In3

j order to prevent interaction between redundant systems,
the controls are wired independently and separated, withi

no electrical interconnections.
i

e. System Interaction - The transmission of signals from
nonsafety equipment to the auxiliary feedwater control

i system is buffered by Class lE, seismically qualified "

isolators such that no failure of .the nonsafety
1

'
; equipment will prevent the protection system from
; meeting the minimum performance requirements specified

in the design bases.
,

1
I f. Capability for Test and Calibration - Manual testing

facilities have been built into the auxiliary feedwater
controls for preoperational and online testing.

|

| g. Information Readout - The following are indicated on the
! main control panels and on the auxiliary shutdown

control panel:
1

1. Steam generator level
, ,

'
l 2. Auxiliary feedwater flow
4

i 3. Auxiliary feedwater pumps running
I

4. Auxiliary feedwater cross-tie, isolation, and
supply valve positions ,

'
I

h. Identification - Physical identification of safety grade
power supplies and safety-related signal channels is -

done as described in Subsection 8.3.1.3. !
,

I

CONFORMANCE TO IEEE STD'338-1975 - Conformance-to IEEE Std 338'is '
| 27discussed in Subsection 7.1.2.4. -

.

('')/ ..
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7.4.2.2 Atmospheric Steam Relief

9The safety-related function of atmospheric steam relief is
satisfied by the main steam safety valves, which are entirely
mechanical. The discussion of these valves is found in Section
10.3. Nonsafety atmospheric steam relief is discussed in
Subsection 7.7.1.7.

7.4.2.3 Control Rod Drive Control System (CRDCS) - Trip Portion

CONFORMANCE TO IEEE STD 279 - The CRDCS complies with the
following applicable portions of IEEE Std 279-1971:

Single-Failure Criterion - Any single failure within thea.

CRDCS will not prevent proper initiation of safety
action.

b. Quality of Components and Modules - Equipment
manufacturers will be required to use high quality
components and modules in equipment construction.
Quality control procedures, to be used during
fabrication and testing, will verify compliance with
this requirement.

c. Equipment Qualification - Type test data are available
to verify that the CRDCS equipment meets the performance
requirements necessary for achieving the required system
response. Refer to Sections 3.10 and 3.11 for
discussion of qualification testing. 17

d. Channel Independence - The essential portions of the
CRDCS are packaged in four independent and physically
separated cabinets to reduce the likelihood of
interactions between equipment during maintenance
operations or in the event of equipment malfunction.

c. System Interaction - There is no interaction between
control systems and the CRDCS trip portion.

f. Capability for Test and Calibration - Manual testing
facilities have been built into the CRDCS trip devices
for preoperational and online tecting in conjunction
with the RPS. The test routines ire dxsigned to
demonstrate that, without interfering with normal
reactor or plant operation, the CRDCS trip devices can
fulfill their required safety function. All tests may
be performed online with the CRDCS, with no sacrifice of
independence.

g. Completion of Protecting Action, Once Initiated - Once
initiated, the full insertion of the shim safety control
rods is dependent only upon gravity. Therefore, the
action continues to completion after trip initiation.

O
7.4-10 Revision 17
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gs reactor coolant system pressure. This is accomplished
( through the use of completely independent, physically

separated, redundant Class lE controls and power
supplies for pressurizer heater banks 5 and 6.

b. Quality of Components and Modules - The pressurizer
heater control equipment manufacturers are required to
use high quality components and materials in equipment
construction. Quality control procedures and quality
assurance programs used during fabrication and testing
verify compliance with this requirement.

c. Equipment Qualification - Type test data are available
to verify that pressurizer Class lE heater controls meet
performance requirements,

d. Channel Integrity - The pressurizer heater control
systems are designed to withstand the environmental
conditions expected in their respective locations.

e. Channel Independence - IIeater banks 5 and 6 and their
controls are Class lE, redundant, physically independent,
and separated from each other to prevent interaction
between redundant portions. 18

f. System Interaction - The transmission of pressurizer
level signals from safety-related equipment to

-

{"'/)
nonsafety-related equipment is buffered by Class lE,
seismically qualified isolators such that no failure ofs,

- the nonsafety equipment will prevent the safety system
from performing the desired function.

g. Derivation of System Inputs - The pressurizer level and
the RCS pressure inputs are derived directly from the
signals, which are direct measurements of the process
variables.

.

h. Capability for Test and Calibration - Facilities for
testing and calibration are provided in the pressurizer
control systems.

i. Manual Initiation - Controls for banks 5 and 6 are
initiated by operator action and the operator requires
only RCS pressure indication.

j. Access to Setpoint Adjustment, Calibration, and Test
Points - Administrative control of access'to the
setpoint adjustments and module calibration are
provided,

k. Information Readout - Two Class lE redundant indications |

for RCS pressure are provided in the main control room !

and on the auxiliary shutdown panels for operator
action.

- Revision 18
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1. System Repair - The system is designed to facilitate the
replacement, repair, or adjustment of malfunctioning
components or modules.

m. Identification - Physical identification of safety grade
18power supplies and safety-related signal channels is

provided as described in Subsection 8.3.1.3.

CONFORMANCE TO IEEE STD 338-1975 - Conformance to IEEE Std
338-1975 is discussed in Subsection 7.1.2.4.

7.4.2.8 Auxiliary Feedwater Supply Switchover Control

Because a complete analysis of the AFWAS controls is included in
the ESFAS analysis (Subsection 7.3.3.4), this section will
address normal auxiliary feedwater supply switchover to service
water supply controls only.

CONFORMANCE TO NRC GENERAL DESIGN CRITERION, REGULATORY GUIDES,
AND OTHER STANDARDS - All standards applicable to auxiliary
feedwater controls are indicated in Table 7.1-2. Conformance to
NRC general design criteria is discussed in Section 3.1.
Regulatory guides are addressed in Appendix 3A.

CONFORMANCE TO IEEE STO 279-1971 - The auxiliary feedwater supply
switchover controls comply with the following applicable portions
of IEEE Std 279-1971.

a. Single-Failure Criterion - Any single failure in the
auxiliary feedwater supply switchover control will not

20prevent proper initiation of safety functions. This is
accomplished through the use of completely independent
controls for each of the two auxiliary feedwater supply
systems and redundant pressure transmitters for the
auxiliary feedwater supply switchover to service water.

b. Quality of Components and Modules - Equipment
manufacturers are required to use high quality
components in equipment construction. Quality
construction procedures used during fabrication and
testing verify compliance with this requirement.

c. System Interaction - The transmission of signals from
nonsafety equipment to the auxiliary feedwater control
system is buffered by Class 1E seismically qualified
isolators such that no failure of the nonsafety
equipment will prevent the protection system from
meeting the minimum performance requirements specified
in the design bases.

d. Information Readout - The following are indicated on the
main control panels and on the auxiliary shutdown

27control panel:

Revision 27
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7.4.3 SHUTDOWN FROM OUTSIDE THE CONTROL ROOM

) 7.4.3.1 Descriptionss

7.4.3.1.1 Hot Shutdown

There are two auxiliary shutdown control panels, one panel for
each unit. In the unlikely event that temporary evacuation of
the control room is required because of some abnormal station
condition, the operators can establish and maintain either or
both reactors in a hot shutdown condition from outside the
control room through the use of controls located at the
corresponding local and auxiliary shutdown control panels. Other
controls at appropriate switchgear and at motor control centers
are also available if needed for backup. These controls are used
as needed for various functions 1 to 8 hours after initiation of
hot shutdown. Although the auxiliary shutdown control panel is
designed for maintaining hot shutdown from outside the control
room, this panel can also be used for certain functions when
implchenting cold shutdown'from outside the control room.

The turbine and reactor must be in the tripped condition to
initiate hot shutdown. Procedurally, this will be done by
tripping the reactor and consequently the turbine prior to
evacuating the control room. It should be noted, however, that
this tripping capabili'a also exists outside the control room
through manual tripping of the control rod drive system power
supplies.-w

\-' Table 7.4-1 lists the safety-related controls and monitoring
indicators provided for hot shutdown on each auxiliary shutdown
control panel. Table 7.4-2 lists the nonsafety-related controls
and monitoring indicators provided.

7.4.3.1.2 Cold Shutdown

Through the use of controls on the auxiliary shutdown control
panel, and at other places outside the main control room, and
following administrative procedures, the plant can also be
brought to cold shutdown from outside the main control room. The
following systems are utilized in addition to the safe shutdown
systems listed in Subsection 7.4.1:

1
a. Reactor chemical addition system I

l
b. Decay heat removal system |

|

All.of the cold shutdown systems are manually operated, under I

administrative control, and coordinated in sequence, during the !

shutdown time period.

The process parameters to be monitored during the approach to and
achieving of cold shutdown are as follows:

)v
7.4-13
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a. Pressurizer water level

b. Reactor coolant pressure

c. Reactor coolant wide range cold leg temperatu';e

d. Steam generator water level

e. Reactor coolant boron concentration (sample analysis is
acceptable)

f. Makeup tank water level

g. Decay heat removal heat exchanger outlet temperature

h. Letdown cooling heat exchanger outlet temperature

i. Letdown flow

J. Condensate tank water level

k. Borated water storage tank level

After hot shutdown conditions have been achieved, the
instrumentation and controls provided outside the main control
room in conjunction with control stations provided locally could,
with sufficient time, personnel, procedures, and administrative
controls, bring the plant to a cold shutdown condition.

On an emergency basis, cooldown can be initiated by local
operation of the turbine bypass system valves. All required
motors can be started or stopped at their switchgear or motor
starters. Therefore, systems that are used for cold shu.tdown can
be operated from outside the control room and include those noted
in Subsection 7.4.1, as well as cooling water, decay heat |27
removal, and sampling systems.

Instrument indication to monitor essential plant parameters can
be obtained from outside the control room at the auxiliary
shutdown panel, at the equipment itself, or via the plant
computer. Table 7.4-2 lists the nonsafety-related monitoring
indicators provided on the auxiliary shutdown control panel. 27
Table 7.4-3 lists other control centers outside the main control
room that can be used to establish and maintain hot or cold
shutdown.

7.4.3.1.3 Design Bases Information

In accordan.ce with NRC General Design Criterion 19, the
capability of establishing a hot shutdown condition and
maintaining the reactor in a safe status in that mode is
considered an essential function. The controls and indications
necessary for this function are identified in Subsection 7.4.1.

Revision 27
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To ensure availability of the auxiliary ' hutdown control panel

O and safety-related local control stations after control room
evacuation, the following design features have been utilized: :

a. Each auxiliary shutdown control panel, including all
safety-related instrumentation mounted on it, is
designed to withstand the safe shutdown earthquake with
no loss of safety-related functions. The safety-related
local control stations are also designed to withstand
the safe shutdown earthquake with no Irss of safety
functions.

,

,

b. The safety-related local stations and the auxiliary

| shutdown control panel, including safety-related
controls and indicators, are designed to comply with
applicable portions of IEEE Std 279-1971.

In addition to establishing and maintaing hot shutdown,
NRC General Design Criterion 19 requires the potential capability
for subsequent cold shutdown of the reactor through the use of

.

suitable procedures. To this end, controls and indicators are
"

provided outside the main control room as necessary to achieve
cold shutdown. Achieving cold shutdown from outside the main
control room is not considered a safety-related function.

DRAWINGS - Layout drawings, see Drawings J-908 and J-909
(submitted with drawings listed in Table 1.7-9).

O 7.4.3.2 Analysis

The analysis of the control systems required for safe shutdown is
found in Subsection 7.4.2. The discussion below is limited to
the auxiliary shutdown control panel and essential local control
stations.

CONFORMANCE TO NRC CRITERIA, REGULATORY GUIDES, AND OTHER
STANDARDS - All standards applicable to safe shutdown from
outside the control room are indicated in Table 7.1-2.
Conformance to NRC General Design Cri?eria is discussed in
Section 3.1. Regulatory Guides are addressed in Appendix 3A.

CONFORMANCE TO IEEE STD 279-1971 - Each auxiliary shutdown
control panel. including safety-related controls and indications
and the safety-related local control stations, is designed to
conform to applicable portions of IEEE Std 279-1971. The control
circuits at each auxiliary shutdown control panel and
safet,.related local control stations are designed such that any
single failure will not prevent proper protective action when
required. This is accomplished by fully redundant controls for
the systems required for safe shutdown utilizing independent
Class lE power systems.

Revision 27
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To prevent interaction between the redundant systems, the control
channels are wired independently and separated, with no
electrical connections between redundant control systems.
Nonessential control circuits and nor3ssential monitor circuits
are physically and electrically isolated from safety-related
controls and indications to prevent jeopardizing the reliability
of the systems required for safe shutdown.

O

|

,

|

Revision 27
7.4-16 3/80



MIDLAND 1&2-FSAR

TABLE 7.4-1,'

() SAFETY-RELATED CONTROLS AND MONITORING INDICATORS,
AUXILIARY SHUTDOWN CONTROL PANEL

Controls

AFWAS channel block pushbuttons

Open/close control of the service water system auxiliary
feedwater supply valvest

I Auxiliary feedwater pump turbine controller

Stop/ start control of the motor driven auxiliary feedwater pump

Open/close control of the auxiliary feedwater pump recirctlation
valves

Open/close control of the main auxiliary feedwater crosstie valve

Open/close control of the auxiliary feedwater discharge
cross-connect valves

Open/close control of the steam generator inlet auxiliary
A feedwater isolation valves

Open/close control of the respective unit's condensate storage
tank and condensor hotwell auxiliary feedwater supply valves

Open/close control of the auxiliary feedwater isolation valves
,

Open/close control of the auxiliary feedwater pump turbine main
steam supply block valvei

Open/close control of the auxiliary feedwater pump turbine stop
i valve

Open/close control of the makeup tank isolation valve

i Open/close control of the high-pressure injection supply valve

Stop/ start control of the makeup pumps

Open/close control of the RC letdown cooler isolation valve

Open/close control of the RC letdown shutoff valve

Jog open/ jog close control of the hp injection' valve to the RC
system

() Open/close control of the hp injection and makeup isolation valve

(sheet 1).
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|
4

TABLE 7.4-1 (continued)

Stop/ start control of the component cooling water pump

Stop/ start control of the spare component cooling water pump

Stop/ start ..ontrol of the motor driven auxiliary feedwater pump
from the alternate power supply '

Stop/ start control of the spare makeup pump

open/close control of the makeup pump recirculation isolation
valve

On/off control of pressurizer heater banks 5 and 6 !IO

Monitoring Indicators

Steam generator water level indicators (on control station)
18

Reactor coolant pressure indicators

Pressurizer level indicator | 27

9
(sheet 2)
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TABLE 7.4-2

) NONSAFETY-RELATED CONTROLS AND MONITORING INDICATORS,
AUXILI ARY .SIIUTDOWN CONTROL PANEL

,

Controls
1

i

; Open/close control of the auxiliary feedwater pump turbine steam
line-drain valves

Open/close control of the auxiliary feedwater pumps' feedwater
isolation valves

i

j Atmospheric steam dump valve controller

; Open/close control of the auxiliary feedwater pumps' condensate
! isolation valves
i |18

Open/close control of the pressurizer electromatic relief valve'

4

Open/close control of the pressurizer spray valve
!

Auto / manual selector switch for the pressurizer spray valve -
'

Open/close control of the pressurizer spray isolation valve
f

r

/

Monitoring Indicators
i

i Auxiliary feedwater pump turbine main steam inlet pressure
j indicator
4

j' Auxiliary feedwater pump turbine tachometer
i

j Auxiliary feedwater flow
i

| Condensate storage tank level indicators

j. Steam generator level startup range

Main steam pressure indicators

Reactor coolant outlet temperature indicators -
.

Pressurizer pressure wide. range indicator

Boronometer indicator

' Auxiliary feedwater recirculation line-up

.

Auxiliary feedwater pump suction pressure indicators
18

i-
- Auxiliary ~feedwater ~ pump discharge pressure indicators

Revision 27
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TABLE 7.4-3

OTHER CONTROLS PROVIDED
OUTSIDE THE MAIN CONTROL ROOM

Start /stop controls for both centrifugal makeup pumps
Location: Makeup pump switchgear

Start /stop controls for both boric acid transfer pumps
Location: Reactor chemical addition panels (1C109 and 2C109)

Start /stop controls for the component cooling water pumps
Location: Component cooling water pump switchgear

Start /stop controls for the containment recirculating air cooling
units
Locatlan: Reactor building HSV panels (1C150 and 2C150)

Start /stop controls for the control room ventilation unit
including the control room air inlet dampers
Location: Fan and damper motor control centers

Start /stop controls for the diesel generators
Location: Eac. diesel generator local control panel

Start /stop controls for the service water pumps
Location: Service pump switchgear

|
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DRAWINGS - Logic diagrams, see Figures 7. 3-1 through 7. 3-9;
P& ids,, see Figures 6.2-119 and 6.2-120; Electrical Schematics 27p(_,sI E-374 and E-375 (listed in Table 1.7-15); and canel numbers, see

,

Table 7.5-1.

7.5.1.2.2 System Bypass

Bypasses within the ESFAS are indicated on the ESFAS cabinets by 27
lights and are alarmed by the plant annunciator. Examples of
such bypasses are the bypass of low reactor coolant pressure
actuation of the emergency core cooling systems for startup and
shutdown and the bypass of a sensor trip bistable channel for

,

maintenance or testing. Refer to Section 7.3 for details of the
'

bypasses and their respective indication and alarm features.

Bypass of ESF equipment operation can be effected a number of
ways. Control circuit bypass features for individual devices,
breaker test and rackout features, control circuit fuses, screw
terminals and electrical connections, and closure of manual
valves for system or device testing or maintenance are some of
the means by which an ESF system or vital supporting system might
be rendered inoperative on a system level. The following
describes the system of bypass indication and annunciation
provided.

The :tumber of bypass features or devices provided for operational
purposes or routine testing is minimized by design, but wherever,

(_ such features or devices are an integral part of the design and
i are used more frequently than once a year, and the bypass results

in defeating system functions, a means of indication is provided
in the bypass section of the ESPAS status display panel on the
main control panel. Thus, ESP equipment (pump, valve, fan, etc,
including vital support system equipment) or small groups of
equipment which must operate upon automatic or manual ESFAS
actuation and which warrant bypass indication (as outlined above)
are monitored by "not bypassed" status lights indicating
availability of that component or group of components.
Availability is indicated by an illuminated white status light;
thus, any condition resulting in a loss of control power to a
monitored device, such as " racking out" a breaker, is indicated
by an extinguished lamp on the bypass display. Manual valves in
ESF system process lines which are capable of bypassing system
function, and which require operation on a frequentj greater than
once a year, are similarly monitored by status lights via limit
switches on the valves.

The status lights for both manual valves and the actuated
equipment are arranged in groups on the ESFAS status display
panel, according to the ESF system and the train in that system.
For example, all of the status lights associated with emergency
core cooling actuation system train A are located in one group

r~ adjacent to those status lights associated with emergency core
(_j} cooling' actuation system train B. This arrangement provides

Revision 277.5-3 3/80
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obvious indication for the operator to prevent bypass of
equipment in both trains.

Rendering equipment inoperative through the use of features
provided strictly for infrequent maintenance (not more than once
a year) is not specifically and automatically indicated. Such
maintenance features include manual valves provided for isolation
of equipment for repair, electrical cable connections, screw
terminals, or other manual disconnects. Ilowever, manual
initiation of safety features equipment bypass indication on a
system-level basis is provided on the ESFAS status display panel;
under administrative control, manual bypass indication can be set
up or removed.

7.5.1.2.3 System Status

The information important in evaluating the readiness of the ESP
sys tem prior to operation and the status of active components
during system operation are displayed for the operator in the
main control room. The display information consists of process
indicators, indicating lights, alarms, and recorders sufficient
in themselves and supplemented by the ESFAS status display panel,
the annunciator, and plant computer outputs. Table 7.5-1 lists
the display information provided, together with the type of
readout, number of channels, their range, accuracy, and location.

Indicators are provided for levels, pressures, flows, and
temperatures important to safety features operation. Each of the
indicators is driven by an electronic instrument loop consisting
of a transmitter, power supply, and any necessary signal
conditioners. Where an alarm is provided, the instrument loop
includes an alarm unit providing a contact output to the plant
annunciator and/or computer. Many of the analog signals are
monitored by the plant computer to enable logging of status or
alarm information and sequence of events. Recorders are provided
in lieu of or in addition to the indicators where a trend or a
time history of the process variable is desired.

Indicating lights are provided to monitor ESF equipment status.
In addition to the ESFAS bypass display lights described in
Subsection 7.5.1.2.2, indicating lights are provided at each
control switch for equipment operating status. Each motor driven
component (pump, fan, etc) has on and off indicatng lights; each
remotely controlled open-closed valve or damper has corresponding
open-closed light indication; and each breaker control switch has
its associated open-closed indicating light. A red light is used
to indicate an operating state; for example, motor running, valve

27open, or breaker closed. L green light indicates that the
equipment is not in an operating state: motor off, valve closed,
or breaker open. Amber lights signify breaker tripped, remote,
overload, or abnormal condition. A white light (when used)
signifies a breaker condition of normal permissive, limit

7.5-4 Revision 27
3/80
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TABLE 7.5-1

ESF SYSTEMS DISPLAY INFORMATION

Minimum
Channel

Accuracy,
Type of Number of Channels % Full Indicator Panel $Displayed Parameter Readout Available Required Range Scale Locations Numberstu *

ESF Systems Actuation
Displays -

4Control room air H,G 4 1 10 -10* mR/hr ~+20% CP OC403
intake duct D# J4# CP# IC32.2C32
radioactivitym

4Containment H,G,D# 4# Noble gas 1 10 -1 ci/cc ~+25% CP OC403
airborne radio- D# 2 Iodine 10 '" f04 y ci/cc LP# IC171, 2C171

42 dactivity 8*8 D 2 Particulate 10 -10 pci/cc CP# 1C32, 2C32

Borated water A#,F 4# 1 0-100% 12% SC# 1C43, 2C43,
storage tank F,G,D 2 1 CP 1C14, 2C14
level.

Reactor building A#,F 4# 1 0-100 psia switch 12% SC# 1C43, 2C43
pressure E 1 1 (-14.7 to CP 1C22, 2C22

G 1 1 85.3 psig) CP IC14, 2C14 27

Main' steam line A#,F 4# per OTSG 1 0-1,200 psig 12% SC# IC43, 2C43
pressure A,F. I per OTSG NA 0-1,20,0 psig +2% CP IC11, 2Cll,

(9 sta generator) AP 1C114, 2C114
G 1 1 CP ICle, 2C14

Steam generator AS,F 4# per OTSG 1 -306-0-312" 15% SC# IC43, 2C43
-level (full range) A,F,G 1 per OTSG NA 0-600" H O CP#,CP 1Cll, 2Cll,2

AP# ID114, 2C114
C 1 1 CP IC14, 2C14

Spent fuel pool ~ H,G 4 1 10 -10* mR/hr 120% CP OC403
4

exhaust duct D# 4# 1, CP# 1C32, 2C32
radioactivity *

Reactor coolant A# 4# 1 0-2,500 psig 12% SC# 1C45, 2C45 |5
pressure

27

Table 7.5-1
(sheet 1)
Revision 27
3/80
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TABLE 7.5-1 (continued)

Minimum
Channel

Accuracy,
Type of Number of Channels % Full Indicator Panel 5Displayed Parameter Readout Available Required Range Scale Locations Numbers"8

pressurizer pressure A 1 NA
~+2% CP ICl2, 2Cl2Reactor coolant E F,C 2 NA 0-2,500 psig

AP IC114, 2C114
(wide range)

27
4Refueling canal H,C 2 1 10 -10 * mR/hr ~+20% CP OC403

exhaust duct D# 2# 1 CP# IC32, 2C32
monitor

ESF System Bypass
Displag

Sensor channel C#,G 1 per sensor 1 On for bypass NA SC#,CP 1C43, 2C43,
bypass F channel IC14, 2C14,

IC45, 2C45

Actuation system C#,C 1 per system 1 On for block NA SC#,CP# IC43, 2C43,
signal block (effec- train OC10, 1C14, 5
tive only after 2C14
actuatior1

Actuation system C#,G 1 per system 1 On for test NA SC#,CP IC44, 2C44,
test block train block ICl4, 2C14,

1C45, 2C45

Equipment bypass C 1 per qualified 1 Off for bypass NA CP OC10, 1C14, |27
equipment 2C14

Table 7.5-1
(sheet 2)
Revision 27
3/80
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TABLE 7.5-1 (continued)

Minimum
Channel

Accuracy,
Type of Number of Channels % Full Indicator Panel 5Displayed Parameter Readout Available Required Range Scale Locations Numbers H8

ESF System Status
Displays

Penetration Pressuri-
zation System

Nitrogen bank D, F, G 1 NA 0-2,500 psig 12% CP IC24, 2C24
pressure

Pressurized water
storage tank,

27

- level D,F,C 1 each tank NA O-100% 12% CP 1C24, 2C24
- PresFure D,F,G 1 each tank NA 0-150 psig 12% CP IC24, 2C24

Service water pump D,F 2 NA 0-100% 12% CP OClO
pit level |5
Reactor coolant A# 2# 1 0-2,500 psig 12% CP#,AP# (5) | 27
system pressure 1C114, 2C114 *

.Hydrazine tank
33,

- level' D,G 2 NA 0-100% 12% CP 1C14, 2Cl4 1
- pressure D,G 1 ' NA 0-20 psig 12% Local,CP ICl4, 2C14 | 27

Borated water storage
tank

5

~ level . See ESF Systems Actuation Section *
,

- temperature D,F,G 2 NA 0-200F 12% CP 'ICl4, 2Cl4 | 27
=

Reactor building' D#,F,G 2 NA 0-100% 12% CP,CP# ICl4, 2Cl4 | 15
emergency sump level

! Emergency diesel oil D,F 1 per tank NA 0-100% +2% CP 1C24, 2C24
t storage tank level $

i

Table 7.5-1
(sheet 3)
Revision 27
3/80-
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TABLE 7.5-1 (continued)

Minimum
Channel

Accuracy,

Type of Number of Channels % Full Indicator Panel $
Displayed Parameter Readout Available Required Range Scale Locations Numbersm

Valve status (open- C# 1 per valve per NA Open-closed NA CP# IC11, 2Cll,

closed) system channel ICl4, 2C14

Equipment status C# 1 per equipment per NA On for actuated NA CP# OC10, 1C14,
iCl4(on-off) system channel

15
ESF Systems Performance
Displays

Reactor building D,F,G 1 per pump NA 0-1,500 gpm 12% CP 1C14, 2C14

spray pump discharge
flow

Auxiliary feedwater pump

- suction pressure D,F,G 1 per pump NA 0-100 psig 12% CP,AP IC11, 2C11

- discharge D,F 1 per pump NA 0-1,800 psig 12% CP,AP 1C114, 2C114
1Cll, 2Cll 27pressure 1C114, 2C114

Dump-to-sump line flow 2# 2# NA 0-100 gpm 12% CP# (By amendment)

Control room makeup
air filter unit

- dif f pressure E,F,G 1 each filter unit NA 0-10 in H O 15% CP OC20, OC10
2

- flow E,F,G 1 each filter unit NA 0-6,000 scfm 15% CP OC20, OC10

- charcoal filter D,G 1 each charcoal NA 160-400F 12% CP OC20, OC10 27
inlet temperature filter

- charcoal filter D,G 1 each charcoal NA 160-400F 12% CP OC20, OC10

outlet temperature filter

Table 7.5-1
(sheet 4)
Revision 27
3/80
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TABLE 7.5-1 (continued)

Minimuna
Channel

Accuracy,
Type of Number of Channels % Full Indicator Panel $

Displayed Parameter Readout Available Required Range Scale Locations Numbers"8

Control room recir- 5
culating air filter unit

diff pressure E,F,G 1 each filter unit NA 0-10 in H O 15% CP OC20, OC10- 2

- flow E,F,G 1 each filter unit NA 0-3,000 scfm +5% CP OC20, OC10

~% CP OC20, OCio+2charcoal filter D,G 1 each charcoal NA 160-400F-

inlet temperature filter 27
% CP OC20, OC10+2- charcoal filter D,G 1 each charcoal NA 160-400F

outlet temperature filter

Fuel pool exhaust 5
filter unit

- diff pressure E,F,G 1 each filter unit NA 0-10 in H.O 15% CP,LP OC20, OC151
- flow E,F,G,D 1 each filter unit NA 9,000-27,000 scfm 15% CP,LP OC20, OC151

~% CP,LP OC20, OC151+2- charcoal filter D,G each charcoal NA 160-400F,

inlet temperature filter
charcoal filter D,G 1 each charcoal NA 160-400F 12% CP,LP OC20, OC151~

outlet temperature filter
27

Makeup pump discharge A 1 NA 0-3,000 psig 12% CP ICl2, 2C12
header pressure

High pressure A,F,C 1 each line NA 0-300 gpm 12% CP IC14, 2C14
injection to RC
system

Decay heat removal D,F 1 per pump NA 0-500 psig 12% CP 1C14, 2C14
pump discharge pressure 5

Decay heat removal A,F,G 1 per heat NA 0-5,000 gpm 12% CP 1C14, 2C14
heat exchanger dis- exchanger
charge flow

Containment post- H,G 2 1 10''-10 7 R/hr 120% CP OC403
LOCA high range DM 2# 1 CP# 1C32, 2C32
area radioactivity

Table 7.5-1
(sheet 5)
Revision 27
3/80
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TABLE 7.5-1 (continued)

Minimum
Channel

Accuracy,
Type of Number of Channels % Full Indicator Panel

Displayed Parameter Readout Available Required Range Scale Locations Numbers"8 g 15
e

Containment hydrogen A# 2# NA 0-10% and 0-5% 12.5% CP#,LP# 1C172, 2C172
concentration G 2 NA CP OC29

E 2 NA CP OC29 5

Hydrogan recombiner A# l# per recombiner NA 0-2000F +2% LP# 1C184, 2C184
outlet temperature

LEGEND:
Type of Readout Indicator Location

A - Linear scale indicator SC - System cabinets # - Class 18 display
B - Log scale indicator CP - Control room (essential display)
C - Indicator light AP - Auxiliary shutdown panel
D - Digital indicator LP - Local panel
E - Recorder
F - Plant cocputer
G - Plant annunciator
H - CRT display

5

"' BOP control board and panel aTrangement drawings are submitted per Table 1.7-9.
12)This footnote has been deleted. | 26
'SMonitors mounted inside HVAC ductwork. |
"' Noble gas 1

* Control room panel location for these indicators will be determined later. | 27

Table 7.5-1
(sheet 6)
Revision 27
3/80
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e. Identification of Control Action - Valve status lights-

f-~ are provided to indicate positive action at the system

( level,

f. Information Readouts - The control equipment has the
minimum number of indications necessary, such as a fan
failure alarm in the instrumentation cabinets and
pressure indication to monitor the proper operation of
the valves, to provide its own status and the safety of
the system protected.

g. System Repair - The control equipment is of modular
construction, and each module shall be plainly
instrumented and accessible to facilitate recognition
and repair of malfunctions,

h. Capability for Test and Calibration - The
cabinet-mounted instrumentation can be calibrated during
normal power operation. Power will have been removed
from the valve operator after opening the valve and
prior to taking the reactor critical. Therefore, a test
that includes valve movement can be performed only
during plant shutdown.

CONFORMANCE TO BTP EICSB 18 - The provisions of BTP EICSB 18 are
incorporated in the design of the core flood tank isolation valve
control. Power to the valves is locked out when the operator has

''N ascertained from the position indicators that the valves are
(\ ,) open. Redundant Class lE position indicators are supplied on the

main control panel. A more detailed analysis of valve operation
can be found in Subsection 6.3.2.2.9.1.

7.6.2.4 Reactor Coolant Letdown Cooler Valve Interlock

CONFORMANCE TO NRC GENERAL DESIGN CRITERIA, REGULATORY GUIDES,
AND OTHER STANDARDS - All standards applicable to the reactor
coolant (RC) letdown cooler valve interlocks are indicated in
Table 7.1-2. Conformance to NRC General Design Criteria is
discussed in Section 3.1. Regulatory Guides are addressed in
Appendix 3A.

CONFORMANCE TO IEEE STD 279-1971 - The valves and instrumentation
for the RC letdown cooler valve interlocks conform to the
applicable requirements of Section 4 of IEEE Std 279-1971. Since
component cooling water (CCW) outlet pressure and temperature is
monitored at each RC letdown cooler and letdown flow is monitored g
above the R.C. block valve by separate, independent, and
redundant sensors and logic channels, which comprise separate,
independent, and redundant actuation channels, no single failure
can prevent either the RC letdown cooler isolation valve or block
valve from performing the protective function. Each redundant
channel is powered from a separate' Class lE control and

(J) instrument power supply. In order to prevent interaction between
s.

evision 21
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the redundant systems, the actuation channels are wired
independently and physically separated with no electrical
connections between actuation channels. In this way, loss of one
channel for any reason (rissile damage, cable tray fire, etc)
will not prevent the safety function from being accomplished. In
addition, all valves, interlocks, and safety instrumentation are
Seismic Category I to assure their operation during and after a
safe shutdown earthquake. Sections 4.11 through 4.15 of
IEEE Std 279-1971 are not applicable to this safety system.

CONFORMANCE TO IEEE STD 338-1971 - The RC letdown cooler valve
interlock system includes provisions to allow testing of the
valves during reactor operation. These provisions include
control panel mounted hand switches and position indicating
lights for control and indication of valve position. The
pressure sensors and actuation channels may be tested during
reactor shutdown.

CONFORMANCE TO BTP EICSB 3 - The provisions of BTP EICSB 3 are
incorporated in the design of the RC letdown cooler valve
interlocks. Redundant isolation valves are provided. The valves
are in series and utilize diverse actuation signals. Valve
position indication is provided in the control room.

21

.

7.6.2.5 Reactor Coolant Dilution Indication

CONDORMANCE TO NRC GENERAL DESIGN CRITERIA, REGULATOBY GUIDES, | 26
AND OTHER STANDARDS - All standards applicable to the reactor
coolant dilution indication equipment are listed in Table 7.1-2.
Conformance to NRC General Design Criteria is discussed in 21
Section 3.1. Regulatory Guides are addressed in Appendix 3A.

CONFORMANCE TO IEEE STD 344-1975 - The Class lE dilution | 26
indication system is qualified to the standards set forth in IEEE
Std 344-1975.

21

CONFORMANCE TO BTP EICSB 10 - The provisions of BTP EICSB 10 are
incorporated in the design of the Class lE dilution indication | 26
cystem.

21
CONFORMANCE TO IEEE STD 279-1971 - Redundancy of indication is
provided by two channels of Class lE valve position indication. 27

CONFORMANCE TO IEEE STD 323-1974 - Conformance of the valve limit
switches to IEEE Std 323-1974 will be provided by amendment when
available from the equipment supplier. The dilution flow I

indicators are mounted on main control boards 1Cl2 and 2Cl2 which I
are in a controlled environment. Therefore, no specific 21
environmental testing has been conducted as indicated in
Table 3.11-4, Test 17. Conformance of the electrical equipment
(power distribution panels, cables, etc) is discussed in
Tables 3.11-1 and 3.11-4.

1

7.6-10 Revision 27
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pressure. Important trips are the consequence of thrust bearing
r" wear, low hydraulic pressure, a low condenser vacuum, a high
( ,T) moisture-separator level, or loss of main shaft oil pump 27

discharge pressure. Uncorrected alarm situations such as high
dif ferential expansion or the loss of speed monitoring
instruments will result in operational trips. The. loss of stator
cooling will result in a load runback and trip, a typical
restrictive function. A complete list of trips is included in
Section 10.2. A discussion of the use of Mark II EHC on plants
of similar design is not provided since other nuclear plants
using the Mark II have not yet reached the operating license
stage.

Control and supervisory equipment is provided for remote
operation of the turbine-generator from the control room. The
ability of the station to follow the system load demand is
accomplished by the load control unit of the turbine generator in
conjunction with the integrated control system (ICS) regulation
of reactor power and steam generation. The turbine speed
governor, however, can override the steam pressure controls and
the turbine control valves so that the stop valves will close
when a loss of generator load causes a turbine overspeed.

7. 7.1. 3 Plant Computer Systems (Main Unit)

7.7.1.5.1 Design Basis Information
i

SAFETY DESIGN BASES - A plant computer is not required for
safety. No computer inputs are Class lE circuits. Any computer
inputs originating in Class lE equipment are isolated at their
sources.

POWER GENERATION DESIGN BASES - Each of the plant computer's
functions is intended to enhance the flexibility of plant
operations. As an alarm system for both the NSSS and the balance
of plant, the computer is important for efficient power output.
Performance calculations assist plant operations in efficient
scheduling of maintenance.

7.7.1.5.2- Description

GENERAL DESCRIPTION - Each unit of the Midland plant has its own
Bailey 855/50 digital computer to f acilitate data logging and
analysis for both-the nuclear steam supply system (NSSS) and the
balance of plant (BOP). The basic computer functions are:

a. To serve as an alarm monitor for each unit

b. To keep a running log of plant sensor data

c. To perform numerical calculations for plant performance
indication

d. To provide automatic turbine startup

Revision 277.7-21
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ALARMS - The computers serve as an alarm monitor for each unit.
The status of analog and digital signals is monitored and
updated. Analog inputs are checked for exceeding process alarm
limits. These limits are preset, but can be changed by the
operator. Digital status is monitored and checked against the
preprogramed normal condition.

LOGGING AND REVIEW OF DATA - A plant computer measures and stores
the value of analog variables at various scan intervals from
1 to 60 seconds each. Digital alarm contacts are monitored each
second.

Following specific alarms, a sequence of events review becomes
available upon request. A detailed post-trip review of
preselected points is kept for 15 minutes before and after an
NSSS or turbine trip and is available upon request. A daily
periodic review is available.

CALCULATIONS - Calculations to assist plant management consist of
fuel management, rod drop tests, and turbine efficiency.

The fuel management programs provide core power distribution,
isotopic inventories, reactivity worth, and thermal-hydraulic
information.

The rod drop program prevides information necessary to evaluate a
rod drop test.

Turbine efficiency calculations are made to aid in plant
operations.

TURBINE STARTUP - The turbine startup program uses plant inputs
and digital computer outputs to the electrohydraulic control and
excitation systems for bringing the turbine through the warming,
accelerating, and loading stages by sequencing through operator
approved status checks.

CONTROL ROOM - The plant operator interfaces with the plant
computers through two 23 inch CRTs and a 12 inch CRT with a
keyboard on the main control board of each unit. An additional
12 inch CRT and keyboard terminal for each unit is mounted at the
number one operator's desk. Each unit has an alarm typewriter

i

and a backup line printer in the main control room for printed i

alarm records, with additional backup provided at the computer
'

programer's console.

|

|
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TABLE 7.7-2 (continued)O
No. Name P&ID Valve ID

20 Unit 2 condenser dump valve M-432 2PV-3246A-D
i

(typical: one of four shown)
|

21 Unit 1 turbine extraction steam check M-436 1BTV-3613A 1

valves (typical: one of two shoun) M-436 1BTV-3614A

22 Unit 1 turbine extraction steam check M-436 1BTV-3615A
valve (typical: one of two shown) M-436 1BTV-3616A 1

23 Unit 1 turbine extraction steam check M-436 1BTV-3613B
valve (typical: one of two shown) M-436 1BTV-3614B

24 Unit 1 turbine extraction steam check M-436 1BTV-3615B
valve (typical: one of two shown) M-436 1BTV-3616B

25 High-pressure evaporator isolation valves M-460 OMO-6018A/B

26 Unit 1 condensate pump M-438 1P-02B

/ 27 Unit 1 condensate pump M-438 1P-02A 23

28 Unit 2 condensate pump M-439 2P-02A

29 Unit 2 condensate pump M-439 2P-02B

30 Unit 1 main feedwater crossconnect valve M-438 1MO-3827A
27

31 Unit 1 main feedwater crossconnect valve M-438 1MO-3827B

32 HP evaporator condensate return M-460 OMO-6014B
valve

33 HP evaporator condensate return M-460 OMO-6014A
valve I

3

34 LP evaporator condensate return M-460 OMO-6009B
valve

,.

35 LP evaporator condensate return M-460 OMO-6009A'

valve

36 Unit 1 feedwater booster pump M-438 1P-03B
23

37 Unit 1 feedwater booster pump M-438 1P-03A

O (sheet 2)
; Revision 27
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TABLE 7.7-2 (continued)

No. Name P&ID Valve IQ

38 Unit 2 feedwater booster pump M-439 2P-03B
23

39 Unit 2 feedwater booster pump M-439 2P-03A

41 Unit 1 main feedwater control valve M-438 1FV-3851A

42 Unit 1 main feedwater control valve M-438 1FV-3851B

43 Unit 2 main feedwater control valve M-439 2FV-3951B

44 Unit 2 main feedwater control valve M-439 2FV-3951A 1

45 Unit 1 main feedwater block valve M-438 1MO-3852A

46 Unit 1 main feedwater block valve M-438 1MO-3852B

47 Unit 2 main feedwater block valve M-439 2MO-3952B

48 Unit 2 main feedwater block valve M-439 2MO-3952A

49 Unit 2 main feedwater crossconnect valve M-439 2MO-3927A 27 k

50 Evaporator pressure reducing valves M-460 OPV-6004A-D 1
(typical: one of four shown)

51 Low-pressure evaporator isolation valves M-460 OMO-6015A-F
23

52 Low-pressure evaporator iso.lation valves M-460 OMO-6015G-L

53 Unit 2 main feedwater crossconnect valve M-439 2MO-3927B |27
!55 Unit 1 feedwater pump turbine M-433 1G-02B

56 Unit 1 feedwater pump turbine M-433 1G-02A 23

57 Unit 2 feedwater pump turbine M-434 2G-02B

} 58 Unit 2 feedwater pump turbine M-434 2G-02A

60 Check valves downstream of pressure M-460 001&014 1

reducing valves

(sheet 3)
Revision 27
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MIDLAND 162-FSAR

8. ELECTRIC POWER
A
(,,) 8.1 INTRODUCTION

8.1.1 UTILITY GRID DESCRIPTION

The Consumers Power Company bulk power grid presently consists of
integrated 345kV and 138kV transmission systems. A 765kV system
is planned at a future date sometime after the Midland 1 and 2
units are placed in operation. The 345kV system presently
consists of approximately 1,650 miles of circuit and thirteen
345kV/138kV substations in an area covering approximately 27,000
square miles in 61 counties of Michigan's lower peninsula. There
are approximately 3,400 miles of 138kV circuit in the same area
on the Consumers system. Both of these-systems are shown in
Figure 8.1-1 and are shown schemetically in Figures 6.2-3 and
8.2-4. The Consumers Power Company system is interconnected and
is dispatched as a pool with The Detroit Edison Company system. |2There are four 345kV and five 138kV/120kV interconnections between I

the two companies. The consumers Power company-The Detroit
Edison Company grid is interconnected with utilities in other
states and Canada by nine 345kV circuits and two 230kV circuits.
The grid is designed so that its capacity is sufficient to supply
system demands and all reserve requirements under emergency
operation within reliability constraints and at the same time
provide for all exterior power contracts and inadvertent power
flows across the system. Stability and grid reliability are

(''J}
discussed in Subsection 8.2.2.

s.

8.1.2 ONSITE POWER DESCRIPTION

The onsite power system is shown in Figure 8.3-1. Two offsite
sources of power provide preferred power through two startup
transformers to the onsite power system. Tha onsite power system
is divided into two separate load groups. Power is supplied to
auxiliaries at 6.9kV, 4.16kV, and 480V voltage levels. The
onsite power system includes the Class 1E electric systems, which
provide auxiliary ac and de power for equipment used to shut down
the reactor and limit the release of radioactive material
following a design basis event. Class 1E electric systems are
defined in IEEE 308. A Class 1E preferred instrument ac system
provides four independent sources of 120Vac for the reactor
protection system engineered safety features actuation system

27and safety-related instrumentation. A Class lE control and
instrument ac systen provides two independent sources of regulated
120Vac for Class lE c'.uipment controls and instrumentation. The
120Vac control, instrument, and preferred systems are shown in
Figures 8.3-2 and 8.3-3. A Class lE de system provides two
independent sources of 125Vdc control power for Class lE switchgear,
essential ac power inverters, and other safety-related equipment.
The de power system is shown in Figures 8.3-39 and 8.3-40.

O
Revision 27

8.1-1 3/80

. . -



MIDLAND 162-FSAR

8.1.3 SAFETY-RELATED LOADS

The Class 1E loads supplied by the Class 1E ac system are listed
in Table 8.3-1. Class 1E loads supplied by the Class 1E dc
system are listed in Table 8.3-6.

8.1.4 DESIGN BASES

8.1.4.1 Offsite Power System

The following principal design bases are applied to the offsite
power system:

DESIGN LASIS ONE - Electric power from the offsite power grid to
the plant site is supplied by two physically independent circuits
designed and located so as to minimize the likelihood of
simultaneous failure.

DESIGN BASIS TWO - Two physically independent startup
transformers are provided to supply the onsite electrical
distribution system.

DESIGN BASIS THREE - The loss of the nuclear unit or the most
critical unit en the grid will not result in Icss of offsite
power to the class 1E buses.

8.1.4.2 Onsite Power System

The following principal design bases are applied to the onsite
power system:

DESIGN BASIS ONE - The onsite power system includes a Class 1E
electric power system for each unit.

DESIGN BASIS TWO - The onsite Class 1E electric power system is
divided into two independent load groups (defined in IEEE 308) ,
each with its own power supply, buses, transformers, loads, and
associated 125Vdc control power. One lead group is capable of
meeting safe shutdown requirements.

DESIGN BASIS THREE - One independent diesel generator is provided
for each Class 1E ac load group.

DESIGN BASIS FOUR - Automatic transfers are not provided between
redundant load groups.

DESIGN BASIS FIVE - No portion of the onsite emergency and
shutdown ac and de power systems is shared between units.
Sharing of offsite power sources is described in Subsection
8.1.4.3 under a discussion of Section 8 of IEEE 308-1974.

O
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American Iron and Stee: Institute (AISI)

{~'')\ National Power Codes by ASME (NPC)g

American Society of Mechanical Engineers (ASME)

8.2.2 ANALYSIS

8.2.2.1 Transient Stability

The response of the Midland units to transient network faults was
extensively examined, including the design criteria and the
investigation of a zero impedance', three-phase fault with one
element (breaker, line, bus section, protective relay circuit,
etc) out of service or failing during fault clearing. None of
these faults would cause the Midland units to lose synchronism
with the grid. The swing curves of Midland units, the voltage
response, and the frequency response are documented in FSAR
Figure 8.2-12. The worst case was a bus fault with failure of 19
the breaker common the strongest network connection, the
Tittabawassee-Thetford 345kV line.

8.2.2.2 Grid Reliability

As described in Subsection 8.2.1.7, the transmission grid

Os
supplying the offsite circuits is integral to the synchronouss

system of the U.S. and Canada. The portion of the network
contiguous to and in the vicinity of the Consumers Power Company
grid supplying the offsite circuits has been extensively

! subjected to simulated testing as detailed in ECAR Document 1
| which is included herein as Appendix 8A. These tests included:

a. Sudden dropping of a large load or major load center
i

b. Sudden outage of all transmission on the samet

right-of-way

c. Sudden outage of any transnission statiori, including all
generating capacity associated with such stations

This testing demonstrated the ability of the grid to withstand
such disturbances without system breakup or uncontrolled
cascading.

For the Midland plant, the most severe contingency tested was the
sudden loss of the Tittabawassee 345kV substation and associated
tripping of the Midland units. In simulated tests, the loads of
the offsite supply were adequately carried from the Bullock and
Begole substations as shown in Figures 8.2-9 and 8.2-10.

v)
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8.2.2.3 Systen Frequency Excursions

Fa ul ts in the vicinity of the Midland plant will result in
transient frequency excursions. For the design faults described
in Subsection 8.2.2.1, system frequency excursions will not
exceed 1.5HZ and system frequency recovery will be within
1 second.

The maximum loss of generation due to contingencies detailed in
ECAR Document I was found to be less than 3,000MW. Simulated
tests show associated frequency excursions to be less than .07Hz
and system frequency recovery within 10 to 15 seconds. The
associated rate of frequency change has been calculated to be
less than .25Hz per second. All of these values are
substantially less than those determined to be restrictive in the
accident analysis for reactor coolant flow.

8.2.3 STAFF POSITIONS ON VOLTAGE VARIATION, APPENDIX 40-1
(ATTACHMENT TO NRC QUESTION 040.14)

Position 1: Additional Level of Under- or Overvoltage Protection
with a Time Delef
The following position is preliminary and reflects the ~'rrent
design. The position is being reevaluated and may be revised by 27
amendnent.

A second level of voltage protection has been providtd as |2
required by Position 1. Based on a system voltage study, nominal
voltage and time setpoints for the first and second levels of
undervoltage relays have been determined to be as follows: 18

a. The first level of undervoltage relays is set at 60% of I 26
bus voltage with no time delay (instantaneous).

18
b. The second level of undervoltage relays is set at 88% of

bus voltage with a time delay of 10 seconds. | 26

A two-out-of-two coincidence matrix per bus has been implemented
to preclude spurious trips of the offsite power source. The
design meets the applicable requirements of IEEE Std 279-1971,
Criteria for Protection Systems for Nuclear Power Generating 20
Stations. The logic for each bus is completely independent and
separated from the logic for the redundant bus. Refer to
Chapter 16 for the limiting conditions for operation, maximum and
minimum undervoltage relay dropout setpoints, and time delay
setpoints.

Positian 2: Interaction of Onsite Power Sources with Load Shed
Features

Load shedding is blocked during diesel generator load sequencing 1
and is automatically reinstated after all safety loads have been

8.2-8 Revision 27
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sequenced on the safety buses. Subsection 8.3.1.1.3 provides 18

O
additional information on load shedding and sequencing.

!

. Position 3: Onsite Power Source Testing

Testing the onsite power sources by simulating loss of offsite,

! power only and by simulating loss of offsite power.in conjunction
8with. safety features actuation signals along with nethods of

i verifying proper operation is discussed in revised Technical
| Specification Subsection 4.8.1.1.2. ,

Position 4: Optimization of Transformer Tap Settings |18
l
i A comprehensive voltage regulation study is made upon | 20
i finalization of-the electrical distribution system configuration. i
j Based on the results of the study, the voltage level at the I 18
j safety-related buses is optimized for full and minimum load | 20
; conditions that are expected throughout the anticipated range of

voltage variations of offsite power source by appropriate 18'

adjustment of the voltage tap settings of the intervening
! transformers. Appropriate tap adjustiaents are made prior to | 20
: system energization.

18-

To verify the adequacy of the design, actual measurements at the
various distribution system voltage levels are made during system | 20.

functional checkout and correlated with the results obtained from
the voltage regulation study. Documentation of this verification 18

O will be submitted by amendment to the PSAR prior to initial
reactor power operation.

Revision 27
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8.3.1.1.6 Non-Class lE Instrumentation and Control Power Supplies
,a
( } Busing arrangements and equipment capacities are shown in Figures
'"# 8.3-2A, 8.3-2B and 8.3-3. |27

NON-CLASS lE 120Vac PREFERRED POWER SUPPLY - For each unit, two
separate non-Class lE 120Vac preferred power supply systems are
provided to supply the computer and other non-Class lE loads
requiring continuous and constant power supply as shown in

27Figures 8.3-2A, 8.3-2B and 8.3-3.

Each non-Class lE 120Vac preferred power supply system consists
of one static inverter, one static transfer switch, and one
distribution panel. Normally, the distribution panel is supplied
by the inverter. Inverters are supplied by the non-Class lE
125Vdc subsystem as described in Subsection 8.3._. If an
inverter is inoperable or is to be removed from service for
maintenance or testing, backup supply is provided from a
non-Class lE regulating type transformer through a manual switch
included in the static transfer switch. If inverter voltage goes
outside the ranges 120V [2% or 60Hz [1%, a static transfer switch
automatically transfers to the backup supply provided from the
non-Class lE regulating type transformer. Transfer back to
inverter supply is manual in either case of manual or automatic
transfer to backup supply.

NON-CLASS lE 120Vac CONTROL AND INSTRUMENT POWER SUPPLY - For

('')N
cach unit the non-Class lE 120Vac control and instrument power
supply consists of four separate transformers and associateds_

distribution panels as shown in Figures 8.3-2A, 8.3-2B, and
8.3-3. There are fifteen common transformers and associated 27
distribution panels.

Non-Class lE 120Vac control and instrument power supplies are
provided to supply non-Class lE auxiliaries, annunciators,
control, and other loads as shown in Figures 8.3-2A, 8.3-2B, and 27
8.3-3.

8.3.1.1.7 Electric Equipment Layout

Redundant Class lE switchgear, load centers, and motor control'
centers are located in separate rooms of the Seismic Category I
auxiliary building. These rooms also contain Class lE
distribution centers and panels serving nearby loads. Two
separate ventilation systems are provided to service the
electrical equipment rooms of both units. Each ventilation
system supplies the equipment room of the same load group and is
powered from the appropriate load group of either unit. Cooling
for each room is provided by separate unit coolers which are
powered from the corresponding load group of the equipment being
serviced. Refer to Subsection 9.4.1 for further discussion on

7y the cooling and ventilation systems serving the electrical
( ) equipment rooms. Class lE motor control centers are also located
''

in the service water structure and diesel generator building.
Redundant Class lE distribution panels serving remote loads are

8.3-19 Revision 27
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located in separate rooms or areas of Seismic Category I
structures that are in proximity to the loads being served.

Redundant Class lE batteries are located in separate roomt of the
auxiliary building. As described in Subsection 9.4.1, eaci room

is served by an independent ventilation system designed to
control temperature, and preclude the possibility of hydrogen
accumulation.

Battery chargers for redundant Class 1E batteries are also
located in separate rooms of the auxiliary building. These rooms
are separate from those housing the Class lE batteries.

Two cable spreading rooms are provided, one above and one below
the control rocm. This arrangement enhances redundant cable
separation. The ventilation system serving the cable spreading
rooms is discussed in Subsection 9.4.1.

Redundant emergency diesel generators are located in separate
rooms of the Seismic Category I diesel generator building. Each
room is supplied by an independent HVAC system as described in
Subsection 9.4.7. The auxiliaries and local controls for
redundant emergency generating units are located in the same room
as the unit they service. The diesel generator power feeds to
the Class 1E buses are routed in reinforced concrete encased duct
banks. A separate duct bank is provided to facilitate the feeds
from each diesel generator to its respective Class 1E bus.

Power feeds to safety-related equipment located in outlying
structures (service water structure, diesel generator fuel oil
storage area, borated water storage tank) are also routed in
reinforced concrete encased duct bank. The feeds to such
equipment are direct routes which preclude the use of manholes.

Electrical equipment layout drawings showing the location of
electrical equipment and main cable routes to engineered safety
features equipment including the connection of the preferred 3
offsite power system to the onsite Class lE distribution system
are listed in Table 1.7-7.

8.3.1.1.8 Design Criteria for Class lE Equipment

The following design criteria are applied to the Class lE
equipment.

MOTOR SIZE - Motor size (horsepower capability) is equal to or
greater than the maximum horsepower required by the driven load
under normal running, runout, or discharge valve (or damper)
closed condition.

MINIMUM MOTOR ACCELERATING VOLTAGE - The electrical system is
designed such that the total voltage decrease on the Class 1E
motor circuits is less than 30% of the nominal motor voltage.

Revision 3
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8.3.2 DC POWER SYSTEMS

) 8.3.2.1 Description

| Two Class lE dc power subsystems are provided for each unit.
Those subsystems are identified as Class 1E in Figures 8.3-39 and
8.3-40. The de subsystems A and B provide control power for ac
load groups 1 and 2 respectively. These subsystems also provide-

de power to the four inverters of the Class 1E 120Vac preferred
power system. Subsystem A provides de power to inverters Y10 and
Y30 and subsystem B provides dc power to inverters Y20 and Y40.
The de supplies to the inverters of the Class 1E 120Vac preferred,

power system are shown in Figures 8.3-2A, 8.3-2B and 8.3-3. | 27
; Power for valve actuators, and diesel generator field flashing is

also supplied by dc subsystems A and B. Each Class 1E dc power
subsystem consists of one 125V battery, two battery chargers, one
distribution center, and one distribution panel.

Each of the batteries, designated D01 and D02, consisM; of 60
cells and is of the lead-acid type with lead-calcium grid.

construction. Each battery is rated 1,500Ah at an 8 hour | 19
discharge rate to a minimum battery terminal voltage of 105Vdc at
77F. This is of sufficient size to meet the duty cycle
requirements as shown in Table 8.3-7 without use of either
charger and without decreasing the voltage below 1.75 volts per
cell.

O The 125V battery chargers, designated D15, D17, D25, and D27, are'

\~/ of the current limiting, constant voltage, regulated, andi

filtered type with silicon thyristors and diodes in a full wave
rectified circuit. An input transformer is used to isolate the

,

dc output from the ac input and to ensure proper voltage to the 10rectifier unit. Each charger is cooled by natural convection and
is rated for continuous operation in a SOC ambient environment.

j The housing is freestanding, ventilated NEMA Type 1 with gasketed
doors. The charger is rated 300 amperes with a current limiting

i capability adjustable from 90 to 115% of rated current. The 6
adjustable float range is from 130 to 135 volts and the equalize-
voltage is adjustable to a maximum of 140 volts. The charger
output voltage is maintained at 11% from no-load to full-load
with a supply voltage variation of 110% and a frequency variation
of 15%. The chargers operate at 460 volts, 3-phase, 60Hz

.

t supplied from Class 1E 460V motor control centers of the load
group associated with each respective de subsystem. Operating
requirements of associated dc equipment are specified based on
the voltage variations that will exist during the various charger
operating modes. In the event of an overvoltage at the charger 10
output, an overvoltage dc relay is provided to alarm the
condition. The relay contacts are operated by a de sensing
printed circuit board when the upper threshold voltage has been1

j exceeded. A similar circuit is provided in the event of an
1 _undervoltage when the voltage falls below the lower threshold.

The charger units also have complete overcurrent protection. A.

{ g breaker with a c'urt trip is provided at the charger input and a

8.3-36e Revision 27
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thermal-magnetic breaker is provided at the output. Fuses
connected between the input transformer and the rectifier
elements serve as semiconductor protection. Additional 1

protection is provided upstream at the 460V motor control center
where the charger's source of supply is fed through a
thermal-magnetic breaker. | 15

The 125Vdc distribution centers, designated D10 and D20, are
comprised of freestanding steel structures of NEMA Type 1
construction with gasketed doors. Included are molded-case 15
circuit breakers and metering and alarm devices as shown in
Figures 8.3-39 and 8.3-40. |16

The 125Vdc distribution panels, designated Dll, D12, D21, and 22
D22, are comprised of wall-mounted steel structures of NEMA
Type 1 construction with gasketed doors. The battery fused
disconnect switches, designated D13 and D23, are comprised of
freestanding steel structures of NEMA Type 1 construction.

A separate non-Class lE dc power system is provided for each unit
to serve plant nonsafety loads. The non-Class lE dc power system
is alao shown in Figures 8.3-39 and 8.3-40. Each non-Class lE dc
power system consists of the following:

a. One 250Vdc center-tapped battery, designated D03

b. Three 125Vdc battery chargers, designated D35, D36, and
D37

c. One 250Vdc motor control center, designated D30, which
includes molded-case circuit breakers and motor
controllers

d. Two battery fused disconnect switches, designated D38
and D39

e. Two 125Vdc distribution centers, designated D31 and D32,
which include molded-case circuit breakers and metering
and alarm devices

f. Five 125Vdc distribution panels, designated D33, D34, |22
D43, D44 and D54. | 27

The non-Class lE dc power system provides a reliable source of
power for plant nonsafety loads. The center-tapped battery
provides dc voltage at 250 and 125V levels.

The 125Vdc buses serve non-Class lE control, instrumentation, and
power loads. Power for dc emergency lighting and non-Class lE
valve actuators is also supplied by these buses. The 250 dc
buses serve the following non-Class lE dc motors and inverters:

O
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a. Reactor coolant pump lube oil pump motors
-

( ,w) b. Steam generator feedwater pump lube oil pump motors

c. Turbine-generator emergency lube oil pump motor

d. Emergency hydrogen seal oil pump motor

e. Inverters designated YSO and Y60 of the non-Class lE
120Vac preferred power system

The battery chargers operate at 460 volts, 3-phase, 60Hz, and
provide rectified 125Vdc for charging the battery and supplying
bus loads. Battery chargers D35 and D37 receive their power from
Class lE 460V motor control centers. In accordance with the
provisions of Regulatory Guide 1.75, Rev. 1, the breakers serving
these chargers are tripped under accident conditions through
action initiated by the emergency cora cooling actuation system
(ECCAS). Power, once disconnected by the ECCAS signal, can be
restored to the non-Class lE battery chargers by manual operator
action initiated under administrative control.

In addition to the separate non-Class lE 125/250Vdc power system
supplied for each unit there is a 125Vdc system common to both
units that is located in the evaporator building. The 125Vdc
power system consists of the following:

('') a. One 125Vdc battery, designated OD04>

V
b. Two 125Vdc battery chargers designated OD70 ano OD74

c. One battery fused disconnect switch, designated OD71 27

d. One 125Vdc distribution center, designated OD72, which
includes molded case circuit breakers, metering and -

alarm devices

e. One 125Vdc distribution panel, designated OD47

The 125Vdc distribution panel serves non-Class lE control,
instrumentation and power loads located in the evaporator
building and nearby outlying buildings.

The battery chargers operate at 460 volts, 3-phase, 60 Hz and
provide rectified 125Vdc for charging the battery and supplying
bus loads. Battery chargers OD70 and OD74 receive their power
from non-Class lE 460V motor control centers OB72 and OG70.

8.3.2.1.1 Safety-Related DC Loads

Table 8.3-6 identifies londs related to each Class lE 125Vdc
g-s subsystem.
\ ,) \
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8.3.2.1.2 Class lE Station Batteries and Battery Chargers

BATTERY CAPACITY - Each Class lE battery has sufficient capacity h
to independently supply the required loads as shown in Table
8.3-7 for 2 hours. |19

The initial battery capacity is 25% greater than required. This
margin is consistent with the battery replacement criterion of
80% rated capacity given in IEEE Std 450-1975.

BATTERY CHARGER CAPACITY - With the normal lineup of the battery
chargers as shown in Figures 8.3-2A, 8.3-2B, 8.3-3, 8.3-39, and |27
8.3-40, sufficient capacity is provided by the chargers to
recharge the battery from the design minimum charge state to the
fully charged state while simultaneously supplying the largest
combined demand of the various steady-state and transient loads
irrespective of the status of the plant during which these
demands occur. This can be accomplished within 12 hours.

INSPECTION ANP TESTING - Testing of the dc power system is
performed prior to and during plant operation in accordance with
the procedures described in Chapters 14 and 16.

8.3.2.1.3 Separation and Ventilation

The Class lE batteries, chargers, fused disconnect switch, and dc
distribution centers and panels are located within the confines
of the Seismic Category I auxiliary building. The batteries are
located in separate rooms of the auxiliary building which are
ventilated by a system that is designed to preclude the
possibility of hydrogen accumulation. Subsection 9.4.1 contains
a description of the battery room ventilation system. The
chargers, fused disconnect switch, and dc distribution centers
and panels are also located in the auxiliary building but in
separate rooms from those housing the batteries. Electrical
equipment layout drawings showing the location of Class lE dc
system equipment and their main cable routes are listed in Table
1.7-7.

8.3.2.2 Analysis

8 e.2.2.1 Compliance with General Design Criteria, Branch
Technical Positions, Regulatory Guides, and
Industry Standards

Compliance with General Design Criteria 1, 2, 3, 4, 5, 13, 17,
18, 21, 22, 33, 34, 35, 38, 41, and 44 is discussed in Section
3.1. The following is provided as additional discussion on
compliance with General Design Cril2ria 17 and 18.

O
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GENERAL DESIGN CRITERION 17, ELECTRIC POWER SYSTEMS -
Consideration of Criterion 17 leads to the inclusion of the

(( following factors in the design of the de power system:

a. Separate Class lE 125Vdc subsystems supply control power
for each of the Class lE ac load groups.

b. The ac power for the battery chargers in each of these
de subsystems is supplied from the saine ac load group
for which the de subsystem supplies the control power,

c. The Class 1E de subsystems, including batteries,
chargers, fused disconnect switches, and dc distribution
centers and panels are physically separate and
independent.

d. Sufficient capacity, capability, independence,
redundancy, and testability are provided in the Class 1E
de subsystems, ensuring the performance of safety
functions assuming a single failure.,

GENERAL DESIGN CRITERION 18, INSPECTION AND TESTING OF ELECTRIC
POWER SYSTEMS - Each of the Class 1E 125Vdc subsystems is
designed to permit:

i
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MIDLAND 1&2-FSAR4

TABLE 8.3-6

O_ CLASS lE DC SYSTEM LOADS

; DC Subsystem System Load

!

A (battery D01 Diesel generator Gil control and field flash
load group 1)

Safety-related control board and auxiliary
panel supplies associated with load group 1

j Class lE switchgear dc supplies of load group 1

j Inverter Y10 (Channel A)

Inverter Y30 (Channel C)i

i Steam generator auxiliary feedwater valve 19'
|

(Channel A)
1

i

| B (battery D02 Diesel generator G12 control and field flash
] load group 2)

Safety-related control board and auxiliary,

() panel supplies associated with load group 2

Class lE switchgear dc supplies of load group 2
I
j Inverter Y20 (Channel B)

Inverter Y40 (Channel D)
i Steam generator auxiliary feedwater valves 39

(Channel B);

!

.
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MIDLAND 1&2-FSAR

TABLE 8.3-7_

125Vdc CLASS lE BATTERY LOADING CYCLE
(AMPERES REQUIRED PER TIME INTERVAL PER BATTERY

AFTER LOSS OF AC POWER)

0-1 1-59 59-60 60-119 119-120
Load Description min min min min min Function

D-G field flashing, Class 224 - 224 - 224 Initial generator
IE ac switchgear circuit excitation, control
breaker operation, steam power, motor operated
generator auxiliary valves 19
feedwater valves

Solenoid valves and 80 80 80 80 80 Control and
Class IE control and instrumentation
instrumentation

Inverters 175 175 175 _75 175 Class 1E instrumentation
power 19

Total amperes / interval 479 255 479 .55 479 |27

NOTE: Dash means not applicable

Table 8.3-7
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CHAPTER 9
AUXILIARY SYSTEMS

FIGURES

Section and 2
Number Title

Section 9.1

9.1-1 Fuel Pool Cooling and Purification |26
9.1-2 New Fuel Handling Tool

9.1-3 RV Closure Head Handling

9.1-4 Reactor Internals (Plenum) Handling

9.1-5 Fuel Handling Bridge

9.1-6 Fuel Transfer System

9.1-7 New Fuel Elevator

9.1-8 Rod Handling Container Assembly

9.1-9 Rod Assembly Handling Tool

( 9.1-10 Typical Double Yoke Concept Cask Lifting Rig

9.1-11 Deleted

9.1-12 Deleted 17
:

9.1-13 Deleted ,

|

9.1-14 Fuel Pool Liner Plate Attachments 14

9.1-15 Spent Fuel Pool Storage Racks Plan Arrangement
19

9.1-16 Spent Fuel Pool Storage Rack Assembly

Section 9.2

9.2-1 Schematic Diagram Service Water System

9.2-2 Service Water Cooling Tower and Pump Structure
Units 1 & 2

>

9.2-3 Service Water Reactor and Auxiliary Building 26
Units 1 & 2
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Figures (continued)

Section and
Number Title

9.2-4 Service Water Turbine Building Unit 2 | 27

9.2-5 Service Water Turbine Building Units 1 & 2

9.2-6 Service Water Pump Impeller Elevation

9.2-7 Component Cooling Water Unit 1

9.2-8 Component Cooling Water Unit 1

9.2-9 Component Cooling Water Unit 2 26

9.2-10 component Cooling Water Unit 2

9.2-11 Makeup Demineralizer

9.2-12 Domestic Water |12
|26

9.2-13 Analytical Model of the Emergency Cooling Pond

9.2-14 Residual Decay Heat Release

Heat Rates vs Time for Ultimate Heat Sink Analysis |159.2-15

9.2-16 UHS Outlet Temperature After Accident and Safe
Shutdown

9.2-17 Pond Volume and Elevation After Accident and Safe
Shutdown

9.2-18 Plant Water Storage and Transfer
26

9.2-19 Plant Water Storage and Transfer

9.2-20 Chilled Water Auxiliary Building

9.2-21 Chilled Water Turbine Building Unit 1

9.2-22 Chilled Water Turbine Building Unit 2

9.2-23 Chilled Water Office and Service Buildings 26

9.2-24 Chilled Water Safeguard Equipment Unit 1

9.2-25 Chilled Water Safeguard Equipment Unit 2
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Figures (continued)-s

d

Section and
Number Title

9.2-26 Integrated Heat vs Time for Ultimate Heat Sink 3
Analysis

Section 9.3

9.3-1 Instrument and Service Air

9.3-2 Instrument and Service Air

9.3-3 Reactor Plant Sample System

9.3-4 Reactor Plant Sample System

! 9.3-5 Reactor Plant Sample System

9.3-6 Reactor Plant Sample System

9.3-7 Steam Plant Sample System Unit 1

9.3-8 Steam Plant Sample System Unit 1

9.3-9 Steam Plant Sample System Unit 1

9.3-10 Steam Plant Sample System Unit 1
14

i 9.3-11 Steam Plant Sample System Unit 2

9.3-12 Steam Plant Sample System Unit 2

9.3-13 Steam Plant Sample System Unit 2

9.3-14 Steam Plant Sample System Unit 2

9.3-15 Evaporator Plant Sample System

9.3-16 Evaporator Plant Sample System

9.3-17 Evaporator Plant Sample System |27

9.3-18 Boron Recovery Units 1 & 2 Riser Diagram
f

9.3-19 Boron Recovery Units 1 & 2 Riser Diagram

9.3-20 Auxiliary Building DRW
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Figures (continued)

O
Section and

Number Title

9.3-21 Auxiliary Building DRW Process Drainage

9.3-22 Auxiliary Building DRW Process Drainage*

9.3-23 Auxiliary Building DRW Process Drainage

9.3-24 Auxiliary Building DRW Process Drainage

9.3-25 Auxiliary Building DRW Process Drainage

9.3-26 Auxiliary Building DRW Process Drainage

9.3-27 Auxiliary Building DTRW Process Drainage

9.3-28 Auxiliary Building CHW Process Drainage

9.3-29 Auxiliary and Turbine Building Plumbing

259.3-30 Turbine Building Plumbing

9.3-31 Makeup and Purification Unit 1

9.3-32 Makeup and Purification Unit 1 26

9.3-33 Makeup and Purification Unit 2

9.3-34 Makeup and Purification Unit 2

9.3-35 Boron Recovery Units 1 & 2

9.3-36 Boron Recovery Units 1 & 2

9.3-37 Boron Recovery Units 1 & 2

9.3-38 Boron Recovery Units 1 & 2

9.3-39 Boric Acid Evaporator

9.3-40 Chemical Addition System 26

9.3-41 Miscellaneous Gas System Hydrogen Supply

9.3-42 Miscellaneous Gas System Nitrogen Supply

9.3-43 Miscellaneous Gas System Carbon Dioxide Supply

O
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Figures (continued)O
Section and

Number Title

9.3-44 Makeup Pump Characteristics

9.3-45 Boron Recovery Degasifier, Sheet 1
26

9.3-45 Boron Recovery Degasifier, Sheet 2

Section 9.4

9.4-1 HVAC-Control Room-Battery Room-Switchgear and
Cable Spreading Room

9.4-2 HVAC Control Room Battery Room, Switchgear, and $gCable Spreading Room

9.4-3 HVAC Auxiliary Building Units 1 & 2

9.4-4 HVAC Auxiliary Building Units 1 & ?

9.4-5 HVAC Auxiliary Building Units 1 & 2

9.4-6 HVAC Auxiliary Building Units 1 & 2

9.4-7 HVAC Auxiliary Building Units 1 & 2

9.4-8 HVAC Turbine Building Unit 1
,

9.4-9 HVAC Turbine Building Unit 2

9.4-10 HVAC Reactor Building Unit 1

9.4-10A HVAC Reactor Building Unit 2 |12
9.4-11 HVAC Diesel Generator Puilding and Service Water

Pump Structure

9.4-12 HVAC Access Control and Computer Area

9.4-13 Plant Heating Turbine Building 26

9.4-14 Plant Heating Auxiliary and Reactor Buildings
9.4-15 Plant Heating Office and Service Buildings 26

9.4-16 Plant Heating Miscellaneous Structures

( ). '9.4-17 HVAC Office and Service BuildingsL
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Figures (continued)

Section and
Number Title

9.4-18 HVAC Office and Service Buildings |27
9.4-19 Miscellaneous Building HVAC System (Evaporator

and Auxiliary soiler Building)

9.4-20 Miscellaneous Structures HVAC

9.4-21 Miscellaneous Structures HVAC (Guardhouse) 16-

9.4-22 Miscellaneous Structures HVAC

9.4-23 Location of SFPAVS Radiation Detectors 18

Section 9.5

9.5-1 Single Line Diagram Public Address System

9.5-2 Single Line Diagram Public Address System ||
9.5-3 Single Line Diagram Public Telephone System

9.5-4 Single Line Diagram Intercommunication and Sound
Powered Telephone System

9.5-5 Single Line Diagram Intercommunication and Sound
Powered Telephone System

9.5-6 Deleted

9.5-7 Deleted

9.5-8 Deleted

9.5-9 Deleted
25

9.5-10 Deleted

9.5-11 Deleted

9.5-12 Deleted

9.5-13 Deleted

Revision 27
9-xxii 3/80



- .. -.. . . - . - _ _ _ . . - . . . . . . - -.
.

1

MIDLAND 1&2-FSAR-
<

a

Figures (continued)

O4

,

Section and
Number Title;

! '9.5-14 Deleted
:

,

9.5-15 Deleted t

9.5-16 Deleted

9.5-17 Deleted

9.5-18 Deleted
.

9.5-19 Deleted 25

9.5-20 Deleted*

9.5-21 Deleted
i

9.5-22 Deleted.
.

! 9.5-23 Deleted
i

s 9.5-24 Single Line Diagram Lighting Distribution |27
i-

9.5-25 Emergency Diesel Engine Oil Storage and Transfer
System

1 9.5-26 Emergency Diesel Generator Cooling Water System

9.5-27 Emergency Diesel Generator Starting System

j 9.5-28 Emergency Diesel Generator Lubrication System

; 9.5-29 Chemical and Oily Waste System
i

| 9.5-30 Chemical and: Oily Waste System - Sheet A
i

9.5-31 Emergency Diesel Engine Fuel Oil Piping Schematic,

i
j 9.5-32 Emergency Diesel. Fuel Oil Piping from Storage
; . Tanks'to and from' Day. Tanks-
!

!

!
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9.1.1.1. 3 Codes and Standards

Codes and standards applicable to the new fuel storage area are
listed in Table 3.2-1.

The new fuel storage racks are designed in accordance with NRC
Standard Review Plan 9.1-1 and ANSI N18.2a-1975 to ensure that 15
the effective multiplication factor, K remains within theg, , ,

limits specified in the applicable codes and standards.

9.1.1. 2 New Fuel Storage Area Description

The location of the new fuel storage area is illustrated in the
auxiliary building equipment location drawings, Figures 1.2-7 and
1.2-8.

The new fuel storage area is made up of two separate pits
containing fuel storage racks, enclosed on four sides by a

,

reinforced concrete structure and by a steel checker plate above.
The two separate new fuel storage areas provide for dry storage
of new fuel with a total capacity of 132 fuel assemblies. The 123

;

assemblies are atored in a lattice array having a square pitch
center-to-center distance of 21.0 inches. Each storage pit
contains an array of fuel assemblies arranged so that periodic 15
visual inspection of each cell is possible. The new fuel storage
racks are supported by the floor and walls in a manner which willf-
not permit a critical reduction in separation space during and+ *

after the safe shutdown earthquake, in accordance with Seismic
'

Category I criteria. Each pit is provided with a separate
drainage connection.

The bottom plates of the racks supporting the fuel bundles are
raised from the floor level. Lateral support is provided for the 15
fuel assembly at its lower and upper end fittings.

Construction of the cans and structural components for the new-
fuel ~ racks utilize stainless steel material conforming to the- 27

requirements of ASTM Specification A-240, Type 304.
,

; During the core fueling, more new fuel assemblies may be
delivered to the unit than can be contained within the new

: storage area. The assemblies not stored in the new fuel storage
racks can be stored in spent fuel storage racks in the spent fuel
pool. The spent fuel storage racks and the spent fuel pool are
described in Subsection 9.1.2.

1 9.1.1. 3 Safety Evaluation

The safety evaluations are numbered to correspen?'to the safety
design bases.

,

/''N SAFETY EVALUATION ONE - The spacing between fuelLassemblies in
'y,) the. storage racks is sufficient to maintain the array, when fully,

.

9.1-3 Revision 27-
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loaded and flooded with unborated water, in a subcritical
condition; i.e. k,n is less than 0.9 5. Furthermore, the design
of the new fuel storage racks is such that the k,n will not
exceed 0.98, assuming optimum moderation by partial-density
water. For detailed information regarding the criticality of the
r.ew fuel storage racks, see the criticality analysis for the 19
Midland nuclear plant fuel storage racks, Q&R Appendix 4A.

SAFETY EVALUATION TWO - The new fuel storage area is located in
the auxiliary building which is within the protected area.
Access to the protected area is allowed only to authorized
personnel in accordance with the security plan as described in
Chapter 13.

SAFETY EVALUATION THREE - The new fuel storage pit and fuel racks
are desiqned in accordance with Seismic Category I requirements
an specified in Section 3.7. The components (and supporting
structures) of any system, equipment, or structure which is not
Seismic Category I and whose collapse could result in loss of a
required function of the new fuel storage area through either
impact or flooding are checked to determine that they will not
collapse when subjected to seismic loading resulting f rom the
saf e shutdown earthquake.

SAFETY EVALUATION FOUR - Storage of more than one new fuel
assembly at a specific location or insertion of an assembly in
other than the prescribed orientation is precluded by the
geometry of the fuel storage channels. The design of the new
fuel storage racks provides maximum cross-sectional dimensions of
9.06 inches square for the insertion of the 8.536 inch square | 15fuel assemblies.

SAFETY EVALUATION FIVE - The new f uel storage racks, loaded with
fuel, are designed to minimize distortion or buckling of rack
arrangements for all anticipated loadings, including dropping or
side swinging of a f uel bundle on the rack, in an accidental
event. This condition ensures no increase in k n ; i.e., k,n
remains less than 0.95, as confirmed by the new fuel rack 15
criticality analysis.

The new fuel storage equipment is designed to meet Seismic
Category I requirements as discussed above. The racks are not
designed to meet maximum uplift forces of the auxiliary building
crane because all hookups to the new fuel assemblies are done
manually and under administrative controls. The new fuel storage 15
racks are designed to withstand a maximum uplif t force of 3,000
pounds.

Protectie devices restricting movement of equipment over the new
f uel s torage pit are discussed in Subsection 9.1.4.

SAFETY EVALUATION SIX - The sharing of the new fuel storage
facility between Units 1 and 2 does not result in any added
potential for increasaag k ,, of the storage array.

Revision 19
9.1-4 3/79
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9.1.2.2.2 Component Descriptionj-s
('- SPENT FUBL POOL - The spent fuel pool is a reinforced concrete

structure with a stainless steel liner. The pool volume is
approximately 47,000 cubic feet. The spent fuel pool is filled
with borated water with a boric acid concentration maintained at
2,257.5 ppm boron or greater.

The primary functions of the fuel pool liner plate are to provide
leak tightness and an easy means of decontaminating the fuel pool
area. The liner plate is not designed to carry any imposed load.

The liner plate is secured by continuous seam welds along all the
edges to Seismic Category I carbon steel embeds located in the 14
fuel pool concrete. The capacity of these welds exceeds any
possible loading of the liner plate during a seismic event. In
addition, panels larger than 2' x 2' are secured to Seismic
Category I embeds by plug welds at interanediate points, as shown
in Figure 9.1-14. I 17

All the seam and plug welds are tested by the liquid penetrant
method. In addition, vacuum box or helium mass spectrometer
methods are used at all locations unless space limitations do not
permit these tests. After completion of the work, the pool is
hydrotested for 48 hours.

The welding confot.ms to the ASME Code, Section III, Division 2.
g Welders and welding procedures are qualified in accordance with 14

y ,/ the ASME Code, Section IA. Liquid penetrant testing is performed
in accordance with the ASME Code, Section V.

CPCo project management organization, with the assistance of CPCo
quality assurance, is conducting periodic surveillances on the
erecting subcontractor to determine compliance with the
specifications, the erecting subcontractors written procedures,
and the referenced codes. These surveillances are documented and
action is taken to close out any discrepancies found.

The computed stresses induced in the liner plate welds during an
16SSE event are 248 psi, compared to the 21,000 psi allowable

stress. Because of this low stress level and the reasons noted
above, complete or partial separation of a liner panel from its
supporting embeds is not a credible event.

However, for leakage analysis purposes, it has been
congervatively assumed that one large liner plate panel, with 1"

32 square fuet of surface area, has cracked, exposing the entire
concrete surface behind this panel to the maximum fuel pool water
pressure. Under these assumptions, the calculated leakage rate

3is 25 x 10'10 ft /sec.

However, this postulated leakage would not have any detrimental
effects on any safety-related equipment or result in uncontrolled
release of radioactive fluid to the environment.

O)\
'''
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The postulated leakage fluid would seep through the concrete fuel
pool structure and be collected in the floor drains located in
the immediate area. This seepage would be contained and
processed by the auxiliary building liquid radwaste system, the 14
capacity of which is much larger than any postulated leaka, s
flowrates. For information regarding the auxiliary building
liquid radwaste system, see FSAR Section 11.2.

SPENT FUEL STORAGE RACKS - Spent fuel assemblies are stored under 15
water in the spent fuel storage racks in the spent fuel pool.
The spent fuel storage racks are designed to provide interim
storage for 1,049 fuel assemblies (approximately 5-2/3 reactor 27
cores) on a maximum center-to-center spacing of 10.98 inches.
Figures 9.1-15 and 9.1-16 show the dimensional details of the
fuel racks. jg

The storage racks for the spent fuel consist of vertical
15elongated canned storage cells arranged in an array such that the

storage locations form rows parallel and perpendicular to the
sides of the spent fuel pool. Construction of the cans and
structural components of the spent fuel racks utilize stainless 27
steel material conforming to the requirements of
ASTM Specification A-240, Type 304. Neutron absorbing material
is also used as an integral part of the stainless steel rack
structures. The neutron absorbing material is not used for
structural support and is sandwiched between stainless steel
plates. The rack design provides for removeability of neutron

15absorbing material. The storage racks are laterally braced to
the spent fuel pool walls as required to meet seismic design
criteria.

The spent fuel storage rack structure is designed to withstand
the impact resulting from a falling fuel assembly under all
loading and unloading conditions. The structural arrangement is
such that under this impact force, no significant lateral
displacement of the fuel occurs. The rack structure also
prevents the dropped assembly from entering the spaces between
adjacent stored fuel. Therefore, subcritical spacing is
maintained.

Fuel assemblies are stored in storage racks in a lattice array |15
having a square pitch maximum center-to-center distance of 10.98 |27
inches in both horizontal directions. The design of the spent
fuel storage racks is such that it is impossible to insert more 15
than one fuel assembly in any one storage location.

O
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MIDLAND 1&2-FSAR

(~') REACTOR BUILDING TEMPORARY STORAGE RACKS - The reactor building
(s,/ temporary storage racks are provided for temporary storage of

spent or new fuel in the refueling canal during refueling
operations. These racks are subjected to the same design
criteria as the spent fuel storage racks. Ilowever, it is not
necessary to use a neutron absorbing material integral with the
temporary racks because of an 18 inch center-to-center spacing.
Each temporary storage rack has the capacity for 6 fuel
assemblies. 97

FUEL TRANSFER CANAL - The fuel transfer canal is connected to the
refueling pool (inside containment) by the fuel transfer tube. A
leaktight gate is provided to separate the spent fuel pool and
the fuel transfer canal. The fuel transfer canal has an
approximate volume of 6,000 cubic feet, and is utilized to
transfer fuel assemblies between the spent fuel pool and the
refueling pool via the transfer mechanism.

SIIIPPING CASK LOADING PIT - The shipping cask loading pit is
designed for loading the spent fuel assemblies from the spent
fuel pool into the shipping casks. This transfer is accomplished
via a gate joining the spent fuel pool. This gate allows for
drainage of the loading pit while retaining normal water level in

37the spent fuel pool.

WASilDOWN PIT - The washdown pit is used for decontamination of
the spent fuel shipping cask. Decontamination of the cask is-s

s

- }' required following immersion in the loading pit and prior to
offsite shipment. A gate separates the washdown pit from the
loading pit.

.

9.1.2.2.3 Facility Operation

Fuel racks are provided for at least 5-2/3 cores of spent fuel
15assemblies in the spent fuel pool. Control rod assemblies

requiring removal from the reactor are stored in their designated
locations in the spent fuel assemblies or placed in a rod
assembly handling container and stored in a vacant rack location.
Locations for two failed fuel containers are also provided in the
spent fuel pool. 15

During the core fueling, more new fuel assemblies may be
delivered to the unit than can be contained within the new fuel
storage racks. The assemblies not stored in the new fuel storage
racks are stored in designated spent fuel storage racks in the.

.

spent fuel pool.

Adequate shielding is provided.for station personnel-by the 6
foot thick ~ concrete floor, the 5 foot 9 inch thick concrete wall
around three sides of the pool, a 3 foot 6 inch thick concrete
wall.on the pool side adjacent.to the fuel transfer canal, a 1/4

O
( !
s
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!

inch steel liner on the spent fuel pool floor and walls, and the
pool water. The pool water is maintained at a level sufficient
to ensure that the top of a fuel assembly is adequately submerged
when the assembly is being transported under water by the tuel
handling equipment. Shielding considerations are discussed in
Subsection 12.3.2.2.

The spent fuel handling area ventilation system is described in
Subsection 9.4.2.

)

,

O
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MIDLAND 1&2-FSAR

Spent fuel pool area radiation monitoring is provided for
personnel protection and general surveillance of the spent fuel
pool area. The fuel pool exhaust to the auxiliary building stack
is monitored for gaseous and particulate activity. Indication,
recording, and high radiation level annunciation are provided in
the control room in addition to local audible and visual
indica tors . This monitoring is further described in Subsection
12.3.4.

9.1.2.2.4 Control and Instrumentation Drawings

Applicable control and instrumentation drawings are listed below
and in Tables 1. 7 -9, 1.7-11, and 1.7-15.

a. Logic - not applicable

b. Control boards - J -7 3 5

c. Schematics - not applicable

9.1.2.3 Safety Evaluation

Sa foty evaluations are numbered to correspond to the safety
design bases.

SAFETY EVALUATION ONE - In accordance with General Design
Criterion 62 of 10 CFR 50 Appendix A, the poisoned design of the
spent fuel storage racks ensures the existence of suberiticality
(ken less than .9 5) with all racks filled and the pool filled
wi th unbora ted water. For detailed information regarding the
criticality of the new f uel s torage racks, see the criticality

39analysis for the Midland nuclear plant fuel storage racks, O&R
AppenJix 4A.

SAFETY EVALUATION TWO - Loss of water from the spent fuel pool
could cause damage to spent fuel assemblies stored therein and
also increase the radiation level in the vicinity of the pool.

To ensure that the spent fuel pool water level is not lowered by
a malfunction of the fuel pool cooling and cleanup system, the
coolinq system takes suction from the pool near the normal water
level. To preclude the possibility of siphoning the pool, a
siphon breaker is provided in the cooling system discharge line
near the normal water level.

In the event of abnormal water loss from the spent f uel pool,
emergency makeup supply is available via connections to the two
redundant trains of the seismic Category I service water system.
Sizinq of the water supply source for the essential service water
rystem includes provision for water used in this manner.

SAFETY EVALUATION THREE - The spent fuel storage facility is
designed in accordance with Seismic Category I requirements as
specified in Section 3.7. The conponents (and supporting

Revision 19
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service water system without reducing flows to other componentsO below their design levels.

SAFETY EVALUATION FIVE - Each of the systems served by the
essential service water system is composed of two 100% capacity
trains. The essential service water trains are similarly sized
and configured. One train of the service water system provides
cooling water flow to the heat exchangers of one train of the
containment air cooler system, the safeguards chiller condenser
and the component cooling water system; the redundant essential
service water train provides cooling water to the redundant heat
exchangers. The diesel generator is supplied by its associated
safety-related portions of the turbine building service water

. trains. Each essencial service water train also provides an
emergency makeup supply to the spent fuel pool and the auxiliary
feedwater system. This arrangement assures the full heat removal
capacity to permit the required generation of diesel generator

; power, prevent overpressurization of the containment, prevent
thermal damage to the stored fuel or core, and provide the
cooling required for necessary engineered safety features systems-
operation in the event that one essential service water train
becomes unavailable or fails to operate, or after the failure of
any single component. Effects of single failure are listed in
Table 9.2-4.

SAFETY EVALUATION SIX - The essential service water train and the
safety-related portion of the turbine building service water

O trains are . designed in accordance with Seismic category I
requirements as specified in Section 3.2. The components (and,

supporting structures) of any system, equipment, or structure
which are not seismic category I and whose collapse could result
in loss of a required function of the essential service water
train through either impact or flooding are analytically checked
to determine that they will not collapse when subjected to
seismic loading.

SAFETY EVALUATION SEVEN - The service water system operates
continuously during normal plant power generation and shutdown

. conditions at pressures and flowrates that roughly approximate
accident conditions.- Provisions are incorporated in the design
to allow periodic verification of the required flowpath at
pressures approximating the accident conditions. These
operations demonstrate the operability, performance, and
structural and leaktight integrity of all cooling water system
components.

During unit shutdown the service water system is designed to
include the capability for testing through the full operational
sequence which brings the system into operation for reactor,

shutdown and for loss-of-coolant accidents, including operation-
of' applicable portions of the protection system.2

'F ' The important components of the service water system (i. e. ,
pumps, valves, heat exchangers, and piping -- to the extent

,

9.2-11
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practicable) are designed and located to facilitate periodic
inspection.

Tests and inspections are further discussed in Subsection
9.2.1.4

9.2.1.4 Tests and Inspections

All system components shall be hydrostatically tested prior to
plant startup. Preoperational testing performed on the service 27
wa ter system is described in Chapter 14. Periodic testing of the
service water sys tem is performed as described in Chapter 16.
Inservice inspection of service water components is described in
Section 6.6.

9.2.1.5 Instrumentation Applications

The service water system instrumentation is designed to
f acilitate automatic operation, remote control, and continuous
indication of system parameters.

Incal instrumentation is provided in the service water pumphouse
and at the heat exchangers for maintenance, testing, and
performance evaluation. Hand switches for the service water
pumps and for all electric motor operated valves associated with
the engineered safety features operation of the service water
system are located in the main control room. Service water
trains are equipped with pressure switches which sound an alarm
in the main control room on low discharge pressure. A time delay
is included in the pump trip circuitry to permit the pumps to
start and bring the system to normal operating pressure.
Tempera ture detectors and flow measuring devices located in majcr
headers provide the means to detect abnormal flow which could
accompany major leaks. High level alarms of the drain pans
located below the containment recirculating air cooling units
will indicate any leakage from these units.

Since the component cooling water serves as an intermediate
buf fer between potentially radioactive fluid systems and the
service water, no radioactive fluid is expected to leak into the
service water sys tem. Nonetheless, two radiation detectors, one
in the return line of each service water train, are installed.
These are further discussed in Section 11.5.

9.2.2 CO) LING SYSTEM FOR REACTOR AUXILIARIES (COMPONENT
COOLING WATER SYSTEM)

The component cooling water (CCW) system provides cooling water
to selected nuclear auxiliary components during normal plant
operation and provides cooling water tu engineered safety
features systems during a loss-of-coolant accident (LOCA). This
system is a closed loop system which serves as an intermediate q

Revision 27
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conditioning units, are provided with three-way mixing valves in
( order to control chilled water flow through the cooling coils.

All other cooling units have a constant flow of chilled water
through the coils.

Chilled water is also provided to the compressor oil cooler to
maintain required lubrication oil temperature.

9. 2. 9. 3 Safety Evaluation

Inasmuch as the CWS nas no safety design basis, no safety
evaluation is provided.

9.2.9.4 Tests and Inspections

The chilled water piping circuits are hydrostatically tested and
balanced to provide design flowrates and temperatures.

9.2.9.5 Instrumentation Applications

chillers are provided with variable inlet guide vanes in front of
both stages of compression. Guide vanes are controlled between
fully open and fully closed positions as required by the
refrigeration load imposed on the compressor.

( Chillers are capable of operating from full load down to 10% of
full load without hot gas bypass. Chillers also have a hot gas
bypass and can operate at no load mode. Local pressure,
temperature, and flow indicators are used to facilitate manual
operation and to verify flow conditions. Chiller water pumps are
controlled locally from the chiller room and at the motor control
centers.

9.2.10 SAFEGUARDS CIIILLED WATER SYSTEM

The safeguards chilled water system (SCWS) described in this
subsection provides chilled water to various safety-related air
conditionirig systems in the auxiliary building.

9.2.10.1 Design Bases
i

| Criteria for the selection of design bases are stated in
'

Subsection 1.1.2.2. Protection of the SCWS f rom wind and tornado
effects is discussed in Section 3.3. Flood design is discussed

i in Sec tion 3. 4. Missile protection is discussed in section 3.5.
| Protection against dynamic effects associated with postulated
I rupture of piping is discussed in Section 3.6. Environmental
j design is discussed in Section 3.11.

(
\m,' Revision 3
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9.2.10.1.1 Safety Design Bases

SAFETY DESIGN BASIS ONE - The safeguards chilled water system is
designed so that a single failure of any active component,
assuming loss of offsite power, cannot result in loss of ESP
switchgear, or the ability to operate at least one of the
redundnat ESP chilled water trains.

SAFETY DESIGN BASIS TWO - The SCWS is designed to remain
functional during and after a safe shutdown earthquake.

SAFETY DESIGN BASIS THREE - The SCWS is designed to maintain air
temperature of the control room, switchgear rooms, battery rooms,
and engineered safety features (ESP) equipment rooms below the
room design ambient air temperature during operation under | 27
accident conditions.

9.2.10.1.2 Power Generation Design Bases

POWER GENERATION DESIGN BASIS ONE - The SCWS provides chilled
water to the safety-related unit coolers and control room air
handling units during normal and plant shutdown operations.

9.2.10.1.3 Codes and Standards

Codes and standards applicable to the SCWS are listed in Table
3.2-1. All pressure retaining parts of the safeguards chilled
water system are constructed in accordance with the ASME B&PV
Code, Section III, Class 3 requirements, as applicable.

9.2.LO 2 System De scription

9.2.10.2.1 General System Description

The SCWS is shown schematically in Figures 9.2-24 and 9.2-25.
The SCWS consists of two chilled water trains for each unit, each
of which is independent of the other. The individual train
consists of a chiller and two 100% capacity pumps, piping,
valves, expansion tank, air separator, chemical addition pot
feeder, instrumentation, and controls. Except for the manually
controlled chemical addition subsystem, the chilled water system
described in this subsection is safety-related.

9.2.10.2.2 Component Description

Design data for major components of the SCWS are listed in Table
9.2-26.

Cil II,1.E R - The compressor is of high performance two stage design
readily available halogenated hydrocarbon refrigerant.using a

Revision 27
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conditioning units, are provided with three-way mixing valves in

O order to control chilled water flow through the cooling coils.
All other cooling units have a constant flow of chilled water
through the coils.

Chilled water is also provided to the compressor oil cooler to
maintain required lubrication oil temperature.4

9.2.9.3 Safety Evaluation

Inasmuch as the CWS nas no safety design basis, no safety
evaluation is provided.

9.2.9.4 Tests and Inspections

The chilled water piping circuits are hydrostatically tested and
balanced to provide design flowrates and temperatures.

9.2.9.5 Instrumentation Applications

chillers are provided with variable inlet guide vanes in front of
both stages of compression. Guide vanes are controlled between
fully open and fully closed positions as required by the
refrigeration load imposed on the compressor.

( Cnillers are capable of operating from full load down to 10% of
full load without hot gas bypass. Chil.lers also have a hot gas
bypass and can operate at no load mode. Local pressure,
temperature, and flow indicators are used to facilitate manual
operation and to verify flow conditions. Chiller water pumps are
controlled locally from the chiller room and at the motor control
centers.

9.2.10 SAFEGUARDS CHILLED WATER SYSTEM

The safeguards chilled water system (SCWS) described in this
subsection provides chilled water to various safety-related air
conditioning systems in the auxiliary building.

9.2.10.1 Design Bases

Criteria for the selection of design bases are stated in
Subs ection 1.1. 2. 2. Protection of the SCWS f rom wind and tornado
effects is discussed in Section 3.3. Flood design is discussed
in Sec tion 3.4. -Missile protection is discussed in Section 3.5.
Protection against dynamic effects associated with postulated
rupture of piping is discussed in Section 3.6. Environmental
design is discussed in Section 3.11.

Revision 3
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9.2.10.1.1 Safety Design Bases

SAFETY DESIGN BASIS ONE - The safeguards chilled water system is
designed so that a single failure of any active component,
assuming loss of offsite power, cannot result in loss of ESP
switchgear, or the ability to operate at least one of the
redundnat ESP chilled water trains.

SAFETY DESIGN BASIS TWO - The SCWS is designed to remain
f unctional during and af ter a safe shutdown earthquake.

SAFETY DESIGN BASIS TilREE - The SCWS is designed to maintain air
temperature of the control room, switchgear rooms, battery rooms,
and engineered sa fety features (ESP) equipment rooms below the
room design ambient air temperature during operation under | 27
accident conditions.

9.2.10.1.2 Power Generation Design Bases

POWER GENERATION DESIGN BASIS ONE - The SCWS provides chilled
water to the safety elated unit coolers and control room air
handling units during normal and plant shutdown operations.

9. 2.10. 1.3 Codes and Standards

Codes and standards applicable to the SCWS are listed in Table
3.2-1. All pressure retaining parts of the safeguards chilled
water sys tem are constructed in accordance with the ASME B&PV
Code, Section III, Class 3 requirements, as applicable,

9.2.10.2 System De script ion

9.2.10.2.1 General System Description

The SCWS is shown schematically in Figures 9.2-24 and 9.2-25.
The SCWS consists of two chilled water trains for each unit, each
of which is independent of the other. The individual train
consists of a chiller and two 100% capacity pumps, piping,
valves, expansion tank, air separator, chemical addition pot
feeder, i n s trumen ta tion , and controls. Except for the manually
controlled chemical addition subsystem, the chilled water system
described in this subsection is safety-related.

9.2.10.2.2 Component Description

Desiqn da ta for major components of the SCWS are listed in Table
9.2-26

Cilli,l.ER - The compressor is of high performance two stage design
usinq a readily available halogenated hydrocarbon refrigerant.

Revision 27
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The compressor is housed in a close grained cast iron housing,f

( using gaskets between all casing joints. .The evaporator-is of
the horizontal, flooded, shell and tube type. The condenser of
the chiller is of the horizontal shell and tube type. The
evaporator section. of the chiller provides a constant flow of
approximately 45F chilled water to the coils of various cooling
units associated with the SCWS in the auxiliary building.

AIR SEPARATOR, EXPANSION TANK, AND CHEMICAL ADDITION
SUBSYSTEM - An air separator and expansion tank are provided to-
accommodate trapped air and expansion and concentration in the
system due to temperature fluctuations and minor leakage. - The
chemical subsystem provides chemical treatment control against
corrosion. Feed of chemicals, determined as proper to fulfill
specific system requirements, is manually initiated.

9.2.10.2.3 System Operation

NORMAL OPERATION - The safeguards chilled water system forms a
-link between the heat receiver of the safeguard unit coolers and
air handling units in the auxiliary building and the heat sink of
the essential service water system. Heat absorbed by the chilled
water cooling coils is transferred to the chilled water. The

27warmed water is piped past the chemical addition subsystem feed
input point and the air separator to the suction of the chilled
water pump. The pump discharge is to the chiller evaporatorfg

! section. Chilled by the refrigeration circuit, the water leaves*

\- I
.

the evaporator-at approximately 45F to return to the coils.
,

The condenser.of the chiller is cooled by the essential service,

wa ter system described in Subsection 9.2.1. Required condenser1

3flowrate is maintained by a meter-modulated valve controlled by*

the condenser pressure. Demineralized water is the normal supply
for the evaporator side of the chillers for makeup. | 24

Air handling units, serving the control room, are provided with
three-way mixing valves in order 'to control chilled water flow
through the cooling coils. All other cooling units have a4

cons tant flow of chilled water through the coils. Chilled water
is also provided to the compressor oil cooler to maintain
required lubricant oil temperature.a

Only one of the two redundant trains operates during normal-
ope ra tion .

POST-ACCIDENT OPERATION -LDuring the post-accident mode of
operation, only the safeguard chillers are . required to operate.
Power to these chillers and chiller pumps is supplied by the.
Class lE ac power system. The post-accident mode of the
operation is automatica11y' initiated byfan emergency core cooling
actuation _ signal'(ECCAS) or auxiliary.feedwater actuation signal

l
(APWAS) and RBSAS, which are subsystems' of the engineered safety |27 l_ -

;

(> Revision 27
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features actuation system (ESFAS) described in Section 7.3. The
emergency mode of operation can also be manually initiated from i
the control room for all of the listed subsystems. |3

9. 2. 10. 2.4 control and Instrumentation Drawings

Applicable control and instrumentation drawings are listed below
and in Tables 1. 7- 9, 1. 7- 1 1, a nd 1.7-15.

a. Logic - J-299, 824, 829 2

b. Control boards - J-722, 723, 730, 734, 739, 743

c. Schematics - E-375, 478, 480

9.2.10.3 Safety Evaluation

Safety evaluations are numbered to correspond to the safety
design bases.

SAFETY EVALUATION ONE - Redundant ESF chilled water trains are
provided such that no single active failure, assuming loss of
of f site power, can prevent the system from performing its design
requirements following a LOCA or initia tion of auxiliary
feedwa ter system. Components of the train, including piping,
instrumentation, and power supplies, are physically separated and
protected from the components of the other train such that no
single credible accident causing failure of one ESF chilled water
train could simultaneously cause failure of the other ESF train.
A system f ailure modes and effects analysis is presented in Table
9.2-27.

SAF ETY EVALUATION TWO - All the safety-related portions of the
chilled water system are designed and constructed in accordance
with Seismic Category I requirements as specified in Section 3.2.
The components (and supporting structures) of any system,
equipment, or structure which are not Seismic Category I and
whose collapse could result in a loss of a required function of
the SCWS through either impact or flooding are analytically
checked to determine that they will not collapse when subjected
to seismic loading.

SAFETY EVALUATION THREE - The SCWS capacity is selected and
tested to provide adequate heat transfer to allow the coils to
maintain design ambient air temperature in the control room area
ventilation system and the ESF ventilation system as discussed in
Subsections 9.4.1 and 9.4.5 respectively.

O|Revision 3
'
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9.2.10.4 Tests and-Inspections
y

. The chillers and all materials used.in construction of the
chillers are subject to tests required by applicable codes.
Automatic._ controls are tested for actuation at.the proper
setpoints and the system is balanced and tested initially with
regard to flow capacity and mechanical operability.

9.2.10.5 Instrumentation Applications

Chillers are provided with variable inlet guide vanes in front of
both stages of' compression. Guide vanes are controlled between
fully open and fully closed positions as required by the | 27
refrigeration load imposed on the compressor. Chillers are
capable of operating from full load down to 10% of full load,
without hot gas bypass. Chillers also have a hot gas bypass and
can operate at no load mode. Local pressure, temperature, and
flow indicators are used to f acilitate manual operation and to
verify flow conditions.

. ['T
' '/\
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TABLE 9.2-25 (continued)
" r~s

*~ Name and Heat Transferred
*

Equipment No. Flow (qpm) Pressure Drop (ft) (Btu /hr x 103)
Office and Service Bldo

$ l'A/H unit office 300 17.0 1,800.0
building OVM-06 15

) Turbine Bldg Unit 1

'

5 unit coolers 58.1 ea 11.7 770
1VM-63A-E

,

| 4 unit coolers 87.0 ca 16.5 1,125.7' IVM-64A-D

| 5 unit coolers 87.0 ea 16.5 1,125.7
i IVM-55A-E

i Battery room' air 7.2 90.9
; handling unit IVM-75

I Lube oil room air 10.9 0.2 123.2
handling unit IVM-77

i

Turbine Bldq Unit 2

6 unit coolers 58.1 ea 11.7 770
2VM-63A-F

'

4 unit coolers 99.0 ea 14 1,294
2VM-64A-D

5 unit coolers 87 ea 16.5 1,125.7
2VM-65A-E

Battery room 7.2 0.7 90.9
2VM-754

i
Lube oil room 10.9 0.2 123.2
2VM-77

,

j

e

(sheet 3 )
Revision 15
11/*, ',

!

. __ . . - . . _, ._



MIDLAND 1&2-FSAR

TABLE 9.2-26

SCWS DESIGN DATA

Chillers

System Quantity Capacity (tons)

Safety-related equipment (SRE)
Unit 1 (trains A and B) 2 180

lVM-59 A and B

SRE (trains A and B) Unit 2 2 180
2VM-59 A and B

Pumps

System Quantity g head (ft)

SRE train A (Unit 1) 2 297 87

SRE train B (Unit 1) 2 291 92.8 27

SRE train A (Unit 2) 2 297 92

SRE train B (Unit 2) 2 304 88

Expansion Tanks

System Quantity Capacity (gallons)

SRE Unit 1 train A 1 40

Unit 1 train B 1 40
27

SRE Unit 2 train A 1 47

Unit 2 train B 1 47

O
(sheet 1 of 3)
Revision 27
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() TABLE 9.2-26 (continued)

Equipment Flow Pressure Heat Transferred
Areas Served Number (qpm) drop (ft) MBH

Unit 1

Control room OVM-01A 125 17.6 813.3
A/H 1 unit
Switchgear IVM-05A 20 1.5 201.5
rooms 2 units IVM-05B

4

Battery room IVM-40A 6.0 17.5 59.8
2 units IVM-40B

Decay heat re- IVM-50A 6.0 9.7 61.3
.toval heat IVM-50B
exchanger room
2 units

Makeup pump room IVM-51A 21.5 1.3 230.0
3 units IVM-51B

)'

27
CCW pump room OVM-52A 8.0 1.2 87.0
1 unit

CCW heat exchanger IVM-52A 12 0.7 120.0
area IVM-52B 14 0.6 145.5
2 units

Aux feedwater IVM-54A 23.0 0.7 244.3
pump (elect. IVM-54B 5.0 8.6 46.5
and steam) 2 units
Reactor building IVM-55A 22.0 1.4 233.2
spray and decay IVM-55B
heat removal pump

Unit 2

Control room OVM-01B 125 17.6 813.3
A/H 1 unit
Switchgear rooms 2VM-05A 20 1.5 201.5
2 units 2VM-05B,

(sheet 2 of 3)
Revision 27
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TABLE 9.2-26 (continued)

Equipment Flow Pressure Heat Transferred
Areas Served Number (qpm) drop (ft) MBH

Battery room 2VM-40A 6.0 17.5 59.8
2 units 2VM-40B

Decay heat remo- 2VM-50A 6.0 9.7 61.3
val heat exchanger 2VM-50B
room 2 units

Makeup pump 2VM-51A 21.5 1.3 230.0
room 3 units 2VM-51B

2VM-51C
27

Component cooling OVM-52B 8.0 1.2 87.0
water room 1 unit

CCW heat x area 2VM-52A 12 0.7 120.0
2 units 2VM-52B 14 0.6 145.5

Aux feedwater 2VM-54A 23.0 0.7 244.3
pump (elect. and 2VM-54B 5.0 8.6 46.5
steam) 2 units
Reactor building 2VM-55A 22.0 1.4 233.2
spray and decay 2VM-55B
heat removal pump
rooms 2 units

_

O
(sheet 3 of 3)
Revision 27
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_ TABLE 9. 2-27

s- SCWS FAILURE MCDES AND EFFECTS ANALYSIS

Component Failure Modes Effects

Chiller Chiller, train A, The train B chiller
me) functions goes into operation

providing 100%
minimum requirement
under all operating
conditions.

Chiller pump Both chiller The train B chiller
pumps malfunction goes into operation

providing 100% mini-
mum requirements
under all operating
conditions.

System pressure Single failure Trains A and B are
boundary in Seismic Cate- independent

gory I pressure so that a single
boundary failure in one

train will not

O affect the other
train.

Piping Pipe rupture The second train
will provide 100%
of minimum require-
ments under all opera-
ting conditions.

Power supplica Failure of All system components
normal power will automatically | 27
source switch to operation

from preferred power.

Failure cf both All system components
normal and pre- will automatically
ferred (offsite switch to operation
power sources) from power supplied

by emergency diesel
generators.

Failure of power other train is supplied
supply to one from an independent
train and physically separate

power supply.

b)(~'
Revision 27
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TABLE 9.2-28

REACTOR GENERATED DECAY HEAT

==,-

Time Total Decay Total Integrated
Af ter Shutdown Heat Rate Decay Heat

(s) (Btu /hr) (Btu)
0'1.000000-01 7.472+08 2.075+04

5.000000-01 7.123+08 1.018+05
1.000000+00 6. 827+ 08 1.987+05
5.000000+00 5.928+08 9.073+05
1.000000+01 5.489+08 1.700+06
5.000000+01 4.272+08 7.123+06

39.999999+01 3.789+08 1.272+07
5.000000+02 2.555+08 4.797+07
9.999999+02 2.226+08 8.117+07
5.000000+03 1.282+08 2.760+08
9.999999+03 1.064+08 4.389+08
5.000000+04 6.669+07 1.400609
9.999999+04 5.541+07 2.248+09
5.000000+05 3.301+07 7.160+09
9.999999+05 2.622+07 1.127+10
5.000000+06 1.476+07 3.404+10
9.999999+06 1.143+07 5.223+10
5.000000+07 5.676+06 1.472+11
9.999999+07 4.795+06 2.200+11

-

0)
1.000000-01 denotes 1.000000 X 10-1

i
i
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7 sc is provided where required for each unit for proper air

\ ') distribution. The cooling coil receives chilled water from the>

turbine building chilled water system.

UNIT HEATERS - Thirty-one/ forty (Unit 1/2) unit heaters are
located throughout the periphery of the turbine building to
provide localized heating during plant shutdown. Each unit
heater consists of a hot water heating coil and a recirculation
fan. The heating coil receives hot water from the plant heating
system.

VENTILATION EXHAUST SYSTEM - Air is exhausted from the main areas
of the turbine building through an exhaust system, which exhausts
air from areas above the operating floor, and air from below the
operating floor. The system includes two 100% capacity exhaust
fans, an air operated damper at the fan discharge, associated
ductwork, and instrumentation.

Separate exhaust systems are provided for the battery room and
the lube oil room. The battery room and the lube oil room
systems each include two 100% capacity exhaust fans, discharge
dampers, and associated ductwork and instrumentation.

Eight normally closed, fusible link type, automatically actuated,
smoke vents are installed in the turbine building roof for use in
the event of fire. Smoke vents can be manually operated.

'N

s ,) 9.4.4.2.3 System Operation

GENERAL - The turbine building HVAC system operates continuously
during normal power generation operation and during plant
shutdown periods.

The system is not designed to operate subsequent to a design
basis accident or safe shutdown earthquake. 27

Failure of an operating supply or exhaust fan is alarmed in the
control room. The standby unit is automatically started upon
failure of the operating fan.

HEATING AND COOLING - Depending on turbine building heat loads,
unit heaters, unit coolera, and the heating coils in the
ventilation supply system operate as required to keep the turbine
building air temperature between 50 and 104F in normally occupied | 27
areas of the turbine building. Each unit cooler and unit heater
is controlled to maintain the room setpoint.

AIR CIRCULATION AND EXHAUST - Outside air is supplied to the area
above the operating floor by one of the two supply fans. The

([-]) Revision 27
.
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supply fans deliver air to a supply duct which runs along the
turbine building wall. Five/six unit ccolers and eleven / fourteen
unit heaters are located on the operating level to circulate and
cool or heat the air above the operating level. The remaining
air (ducted) flows down to the intermediate and ground levels of
the turbine building. Four/four unit ccolers and six/ twelve unit
heaters are located on the intermediate level and five/five unit
coolers and thirteen / thirteen unit heaters are located on the
ground level to circulate air and cool or heat those areas. Air
is exhausted from the ground level through the intermediate and
operating floor by one of two building exhaust fans. The supply
and exhaust fans for the turbine building are located in an HVAL
room.

The amount of outside air supplied and, consequently, the amount
of air exhausted is kept to a minimum, with the bulk of the
turbine building cooling provided by the unit coolers.

Outside air is supplied to the lube oil room by a supply system
separate from the ventilation supply system provided for the
remainder of the turbine building. Turbine building room air is
supplied to the battery room. Air is exhausted from each of the
two rooms by individual exhaust systems. Air used to ventilate
these two rooms thus does not mix with the turbine building
atmosphere.

SMOKE REMOVAL - Smoke vents in the turbine building roof are
opened automatically by a heat sensitive fusible link to vent
smoke and heat directly to the atmosphere. Manual operation is
also available.

Supply and exhaust fans can be operated from a local control
panel. Differential pressure indication is provided locally for
all filters. Failure of any supply fan, exhaust fan, or unit
cooler fan is alarmed at the local panel. A common trouble alarm
is provided in the control room. Unit heaters and unit coolers
are locally controlled by thermostats.

9.4.4.3 Safety Evaluation

Inasmuch as the turbine building HVAC system has no safety design
bases, no safety evaluation is provided.

i

9.4.4.4 Tests and Inspections

Ductwork is tested for leakage during installation. A system air
balance test and an' adjustment to design conditions are conducted

i in the course of the preoperational test program. Each system is
operated and tested initially with regard to flowpaths, flow
capacity, and mechanical operability. An abstract of the
preoperational testing is provided in Chapter 14.

O
9.4-22
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9.4.7.2.3 System Operation

VENTILATION SYSTEM - The diesel generator building ventilation
system is automatically placed in operation upon receipt of a
diesel engine start signal. The system may also be started and
atopped manually from local controls located outside the diesel

| generator room. In the event that the diesel generator room
becomes inaccessible because of an emergency therein, the
ventilation system may thus be stopped from outside of the diesel
generator room. When the ventilation system is placed in
operation, the supply, recirculation, and exhaust dampers-

modulate and the supply fans begin to run. A portion of the air*

discharged into the exhaust plenum flows through the
recirculation damper into the supply plenum to mix with incoming
air. A discharge air thermostat controls the throttling position,

of the dampers in order to control the temperature of the air.,

supplied to the rooms.

i Should one supply fan become unavailable and the outside air
temperature is below 70F, one supply fan can provide adequate
cooling to maintain room tenperature below 120F. A system
failure modes and effects analysis is presented in Table 9.4-10.

Diesel generator room temperatures greater than 120F or below 40F |27
and loss of air flow are annunciated in the control room.

The fans.are electrically connected to the Class 1E train
supplied by their respective diesel generator.

The ventilation system may be operated, as required, when the
diesel generator is not operating.

HEATING SYSTEM - The electric unit heaters, which provide for
freeze protection when the diesel generator is shutdown, are
controlled by a thermostat located on the unit heater return air
side and cycle on as required to maintain room temperature above
50F. An alarm sounds in the control room if the diesel generator
room temperature falls below 40F.

t FIRE PROTECTION SYSTEM'- Upon initiation of the CO fire2
protection system, the inlet and exhaust dampers are closed and |26
the supply fans are stopped automatically. The fire protection,

system.is discussed in Subsection 9.5.1.i

9.4.7.2.4 Control and Instrumentation Drawings
;

Applicable control and instrumentation drawings are listed below,

and in Tables 1.7-9,'1.7-11, and 1.7-15. 2
,

a. Logic - J-423

b. Control boards - J-939, 940, 941, 942

Revision 27-
I
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c. Schematics - E-468 2

O
9.4.7.3 Safety Evaluation

Safety evaluations are numbered to correspond to the safety
design bases.

SAFETY EVALUATION ONE - The ventilation supply and exhaust of the
diesel generator building HVAC system is designed in accordance
with Seismic Category I requirements as specified in Section 3.2.
The components and supporting structures of any system,
equipment, or structure which are not Seismic Category I and
whose collapse could result in loss of a recry;n1 function of the
ventilation system through either impact or ' .3 ding are
analytically checked to determine that they wi'l not collapse
when subjected to seismic loading.

SAFETY EVALUATION TWO - Electric unit heaters a: e provided to
ensure sufficient heat input to the diesel generator room to
naintain the ambient room temperature above 50F. The heater
prevents freezing of water systems within the diesel generator
room and aids in the maintenance of proper lubricating oil
viscosity.

Failure of the heater or its electrical supply does not
immediately jeopardize the diesel generator. If the ambient
temperature in the diesel generator room falls below 40F, an
alarn is sounded in the control room to prompt corrective action.
The engine itself is warmed by circulating warm water, described
in Subsection 9.5.5, or lube oil, described in Subsection 9.5.7;
the operator, alerted by the low temperature, may heat the room
by the use of temporary space heaters or the running of the
diesel engine unloaded.

Each diesel generator room is equipped with a ventilation system
to ensure a high volume airflow with sufficient cooling capacity
to maintain ambient room temperature below 120F.

SAPl?PY LVALUATION THREE - A system failure modes and effects
analysis is presented in Table (3.4-10.

9.4.7.4 Tests and Inspections

Ductwork is tested for leakage during installation. A system air
balance test and an adjustnent to design conditions are conducted
in the course of the preoperational test program. Each system is
operated and tested initially with regard to flowpaths, flow
capacity, and mechanical operability. An abstract of the
preoperational testing is provided in Chapter 14

The systen continues to be proved operable during normal plant
operations.

Revision 2
9. ti-12 12/77
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Item B.1. f: Closure time for online purge (i.e., air room
/'N system) valves is less than 5 seconds as tabulated in

Table 6.2-28.

Item E.1.q: Relative location of the isolation valves with
respect to outside air intake and discharge points precludes the.

potential accumulation of debris. Moreover, supply and exhaust
systems for online purge are provided with filters as descriI ad
in Subsection 9.4.9.2.2 and shown in Figure 9.4-10, to prevent
debris from affecting the function of the valves. Wire screens
are provided on the containment side of these valves to preclude 27the entrance of debris which could prevent tight closure of the
minipurge valves.

Item 2: The systems designed for temperature and humidity
control within containment are discussed in Subsection 9.4. 6. An
online purge system is not relied on for temperature and humidity
control within containment.

_I_ te m 3: Midland plant design includes the containment atmosphere
cleanup system as discussed in Subsection 9.4.9.

Item 4: Provisions for testing the availability of the isolation
f unction and the leakage rate of the isolation valves are
described in Subsections 6.2.4 and 6. 2. 6 respectively.

Item Sa: An analysis of the radiolcgical consequences of a LOCA
3 during air room purge system operation is descr,ibed in

') Subsection 15. 6. 5. The fission products in primary coolant are 8
based on Table 15A- 4. Credit for mixing in the containment or
pla teout on the containment surf aces is not considered.

Item 5b: A pressurization analysis of the auxiliary building
purge room due to a main steam line break inside containment has
been performed. All safety-related equipment (e.g., fans,
filters, ductwork, etc) located within the purge room and
structure have been designed to withstand resulting pressure
differential.

Item Sc: The subject analysis has been described in
Subsection 6. 2.1. 5. Assumption is made in this analysis that
online purge valves remain fully open for the first 5 seconds and
close instantaneously at the end of 5 seconds.

Item 5d: The allowable leak rates of the purge and vent
isolation valves for the spectrum of design basis pressure and
flows against which the . valves must be closed are discussed in
Subsections 6.2.4 and 6.2.6.

\ ')- Revision 279.4-57 3/80
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Ventilation Exhaust System Air Filtration and Adsorption
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TABLE 9.4-6

TURBINE BUILDING HVAC SYSTEM
DESIGN DATA

Turbine Luilding Environmental conlit orsi

Temperature. (OF) Maximum Minimum

Normally occupied areas 104 50 | 27

Supply Air Handling Units

Quantity, per unit 28 100% each
Capacity, each (cfm) 20,000

Roll Filter
cuantity, 1

Filter media Glass fiber
Heating Coils

Type Fin-tube
Quantity, per unit 1 | 27
Heating capacity, each (Btu /hr) 1.118 x 105

Fans
Type Centrifugal

'g Quantity, per unit 2

' '/ Flowrate, each (cfm) 20,000
Total pressure (in w.g.) 2.46 | 27
Drive Belt

Unit Coolers

Quantity, per Unit 1/2 14/15
Locations (Units 1/2)
Operating floor 5/6
Intermediate floor 4/4
Ground floor 5/5

Fans
Type Centrifugal
Flowrate, each (cfm) 17,000 (11 units)

28,600 (4 units)
25,000 (14 units)

Filters (construction purpose only)
Type Dry, disposable
Filter media Glass fiber
Pressure drop, clean (in. w.g. ) 0.2 | 27
Efficiency (5) 45

O
(sheet 1 of 4)
Revision 27
3/80
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TABLE 9.4-6 (continued)

Cooling Coils
Type Fin-tube
Cooling capacity (Btu /hr)
Operating floor 17,000 cfm 7.7 x 105
Intermediate floor 28,600 cfm 1.294 x 106

25,000 cfm 1.126 x 106 27Ground floor 25,000 cfm 1.126 x 106

Turbine Building Exhaust Fans

Type Vaneaxial
Quantity, per unit 2 a 100% each
Flowrate, each (cfm) 24,000
Total pressure (in. w.g.) 1.3 |27
Drive Direct

Battery Room Supply Air Handling Unit '

Oua ntity', per unit 1

Capacity, each (cfm) 2,000
Filters

Type Dry, disposable
Quantity, per unit 1

Filter media Glass fiber
n -'+v (c#m) 2,000

st-sdure u t up, c. con ( i.. . w.,.) 0.2 | 27
Design Efficiency (%) 20

Cooling coils
Type Fin-tube
Quantity 1

Cooling capacity (Btu /hr) 90,900
Fans

Type Centrifugal
Quantity 1

Flowrate, each (cfm) 2,000
Total pressure (in. w.g.) 1.49 | 27
Drive Belt

Ba tte ry Room Exhaust Fans

Typa Centrifugal
Quantity, per unit 2 a 100% each
Flowrate, each (cfm) 2,000
Total pressure (in. w.g.) 0.34 | 27
Drive Belt

Lube oil Room Supply Air Handling Units

t
Quantity, per unit 1

1 Capacity, each (cfm) 6,200

(sheet 2 of 4)
Revision 27
3/80
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TABLE 9.4-6 (continued),

U

Filters
Type Dry, disposable
Quantity 1

Filter media Glass fiber
Pressute drop, clean (in. w.g. ) 0.2 | 27
Design Efficiency (%) 85

Fan
Type Centrifugal
Quantity 1

Flowrate, each (cfm) 6,200
Total pressure (in. w.g.) 2.5 | 27
Drive Belt

cooling coil
Type Fin-tube
Quantity 1

Cooling capacity (Btu /hr) 123,200
Heating Coil

Type Fin-tube
Quantity 1

Heating capacity (Btu /hr) 470,000

Lube Oil Room Exhaus: Fans

(~'g Type Vaneaxial
(^',/ Quantity, per unit 2 a 100% each

Flowrate, each (cfm) 6,200
Total pressure (in. w.g.) 1.03 | 27
Drive Direct

Unit Heaters

Quantity, per Unit 1/2 31/40
Locations (Unit 1/2)

Operating floor 11/14
Intermediate floor 6/12
Ground floor 13/13
Lube oil room 2/2

Fans
Type Propeller
Flowrate, each (cfm)
Operating floor 9,770 (25 units)
Intermediate floor 3,840 (18 units)
Ground floor 725 (26 units)
Lube oil room 2,090 (2 units)

O
(sheet 3 of 4),

Revision 27
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TABLE 9.4-6 (centinuen)

O
fleating Coils

Type Fin-tube
lleating capacity (Btu /hr)
Operating floor 2.78 x 105 (25 units)
Intermediate floor 1.85 x 105 (18 units)

4Ground floor 2.13 x 10 (26 units) | 27
Lube oil room 9.02 x 10* (2 units)

O

O
I (sheet 4 of 4)

Revision 27
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TABLE 9.4-7

ENGINEERED SAFETY FEATURES VENTILATION
SYSTEM DESIGN DATA

ESF Unit Coolers

Cooling Centrifugal
Capacity, Fan
Each Ca pacity,

Room Name Quantity (Btu /hr) Each (cfm)

Decay heat removal cooler 4 57,500 1,350
rooms

Makeup pump rooms 6 215,300 5,100

Component cooling water 2 80,800 1,900
pump room

Component cooling water 2 117,500 2,800
pump area (El. 599 8 -0")

Component cooling water 2 137,500 3,;00
pump area (El. 584'-0")

() Auxiliary feedwater pump 2 230,000 5,400
rooms (electrical)
Auxiliary feedwater pump 2 44,000 1,000
rooms (steam)

Reactor spray and decay heat 4 218,400 5,200
removal pump rooms

O

7
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TABLE S.4-8

REACTOR BUILDING HVAC SYSTEM
DESIGN DATA

Reactor Building Environmental Conditions

Temperature ( F) Maximum Minimum
Normal 120 ---

Refueling 50---

Transfer Air Fans

Type Vaneaxial-two speed
Quantity, per unit 4
Flowrate, each (cfm) 68,000
Static pressure (in. w.g.) 0.375 | 25
Drive Direct

Reactor Vessel Cavity Cooling Fans

Type Vaneaxial
Quantity, per unit 2
Flowrate, each (cfm) 20,000
Static pressure (in. w.g.) 4.8
Drive Direct

Containment Dome Air Mixing Fans

Type Vaneaxial-two speed
Quantity, per unit 4
Flowrate, each (cfm) 10,000
Static pressure (in, w.g.) 0.5
Drive Direct

CRDM Cooling Fans

Type Vaneaxial
Quantity, per unit 6
Flowrate, each (cfm) 3,000
Static pressure (in. w.g.) 1.5 | 25
Drive Direct

Main Steam Flued Head Cooling Fans | 26

Type Vaneaxial i25
Quantity, per unit 2 |27
Flowrate, each (cfm) 3,000
Static pressure (in. w.g.) 1.0 25
Drive Direct

O
(sheet 1)
Revision 27
3/80
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TABLE 9.4-8 (continued) *

- Unit Heaters

Quantity, per unit 11 ;

Fans !

Type Propellor
Flowrate, each,(cfm) 2,770

Heating' coils
Type Fin-tube
Heating capacity, each (Btu /hr) 132,400

i

,

4
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TABLE 9.4-9

DIESEL GENERATOL BUILDING HVAC SYSTEM
DESIGN DATA

Diesel Generator Building Environmental Conditions

Temperature (O F) Maximum Minimum

Normal (diesels 104 50
not operating)

Diesel operation 120 50
'

Supply Fans

Type Vaneaxial
Quantity, per generator room 2 3 50% each
capacity, each (cfm) 50,000
Static pressure (in. w.g.) 1. 4
Drive Direct

Unit IIeaters

Type Electrical
Quantity, per generator room

1 A/1B; 2A/2B 7/6; 7/6
Air flow, each (cfm) 850
Heating capacity, (kW) 12 | 27

O
Revision 27
3/80
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TABLE 9.4-10

DIESEL GENERATOR BUILDING !!VAC SYSTEM
FAILURE MODES AND-EFFECTS ANALYSIS

Component Failure Mode Effects
|

Inlet damper. Fails to open Loss of air-cooling.
Redundant system is avail-
able for cooling the re-
dundant diesel generator.

Discharge damper Fails to open Loss of air cooling.
Redundant system is avail-
able for cooling the re-
dundant diesel generator.

Supply fan Fails to start- Loss of air cooling.
Redundant system is avail-
able for cooling the re- <

dundant diesel generator.

Recirculation Fails to close No effect. The damper
damper in winter is not required to close

\ in winter.'
27

Fails to close Introduction of warmer
in summer air'to the diesel generator

building.- Redundant system
is available for cooling the
. redundant diesel generator.

.-

'

4

Revision 27
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TABLE 9.4-11

SERVICE WATER PUMP STRUCTURE HVAC
SYSTEM DESIGN DATA

Environmental Conditions

Mode Maximum Temperature Minimum Temperature

All pumps ON 104F 50F

All pumps OFF 104F SOF

Fans

Type Vaneaxial
Quantity 7
Flowrate, each (cfm) 5 a 23,500

2 8 27,700
static pressure (in, w. g. ) 0.75
Drive Direct

Unit Heaters

Type Electric
Quantity 20
capacity, each (kW) 7.5

O
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MIDLAND 1&2-FSAR

low temperature alarm. This alarm prompts operator investigationgw and remedial action.;

SAFETY EVALUATION FIVE - The entire diesel generator system,
including the cooling water system, may be tested during all
normal modes of power plant operation. Daring these tests,
coolant flowrates and temperatures are monitored to ensure that
the jacket water coolers, coolant pump, and three-way
thermostatic valve are functioning properly. In standby status,
operability of the heater and electric circulating pump is
evident by inspection. All components of the emergency diesel
generator cooling water system are available for inspection at
all times. Detection and control of leakage is visual and
manual.

9.5.5.4 Tests and Inspections

Testing of the diesel generator system is discussed in Subsection
8.3.1.1.3. Abstracts concerning testing the diesel generator
system are described in Chapter 14. Visual inspections, pressure
and leak testing in accordance with the governing ASME Code, and
operational checks of the cooling system components are performed
as the unit is installed. The emergency diesel generator cooling
water system is operationally checked during the periodic testing

,

of the diesel generator system. The warming water system is
operationally checked during diesel generator shutdown periods.

r"'} Periodic testing of the diesel generator is per, formed as
described in Chapter 16.( _,.

9.5.5.5 Instrumentation Applications

A discussion of the controls, instrumentation, and annunciation
provided locally and in the control room is provided in
Subsection 8.3.1.1.3.

9.5.6 DIESEL GENERATOR STARTING SYSTEM

This subsection discusses the mechanical features of the diesel
generator starting system. The standby power supply (i.e., the
diesel generator system) and its automatic actuation are
discussed in detail in Subsection 8.3.1.1.3.

9.5.6.1 Design Bases

Criteria for selection of' design bases are stated in Subsection
1.1.2.2.

Protection of the diesel generator starting system from wind and
tornado effects is discussed in Section 3.3. Flood design is
discussed in Section 3.4. Missile protection is discussed inp,,

R)~' Revision 10
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MIDLAND 1&2eFSAR

Section 3.5. Protection against dynamic effects associated with
postulated rupture of piping is discussed in Section 3.6.
Environmental design is discussed in Section 3.11.

9.5.6.1.1 Safety Design Bases

SAFETY DESIGN BASIS ONE - The diesel generator starting system
initiates an engine start such that within 10 seconds after
receipt of the start signal, the diesel generator is operating at
rated speed and is ready to begin load sequencing.

SAFETY DESIGN BASIS TWO - No single active failure in the diesel
generator starting system will impair the capability of the
system to comply with safety design basis one.

SAFETY DESIGN BASIS THREE - Portions of the diesel generator
starting system which are required in order to start the diesel
upon receipt of an engineered safety features actuation signal
are designed to remain functional after a safe shutdown
earthquake.

SAFETY DESIGN BASIS FOUR - Active components of the system can be
tested during plant operation in accordance with 10 CFR 50
General Design Criterion 18.

9.5.6.1.2 Power Generation Design Bases

The diesel generater starting system has no power generation
design basis.

9.5.6.1.3 Codes and Standards

Codes and standards applicable to the diesel generator starting
system are listed in Table 3.2-1.

9.5.6.2 System Description

9.5.6.2.1 General Description

The diesel generator starting system is shown schematically in
Figure 9.5-27. Each diesel generator is equipped with
independent and redundant air starting systems. Each starting
system consists of the air receiver and drycr with
prefilter/ separators and postfilters intake air filters,
injection lines and valves, air to cylinder distributor and
starting valves, and an air compressor. Automatic drain traps
are provided on the air receivers and the lines are sloped to low
point drain traps. A drip leg with blow off connection is 27
provided upstream of the air valves. Strainers are provided
immediately upstream of the two starting air valves in each

9
9.5-22 Revision 27
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train. The standby power supply (i.e., the diesel generator 27''s system) is discussed is detail in Subsection 8.3.1.1.3.
)

9.5.6.2.2 Component Description

AIR COMPRESSOR - The air compressors are motor driven,
conventional piston type, air cooled compressors. Each
compressor is sized to completely recharge its air receiver to
250 psig in 30 minutes following five successful engine starts. 10

AIR RECEIVER - A stainless steel compressed air storage tank is
provided in each starting train. -Automatic drain traps are
provided on the air receivers and lines are sloped to the low 27
point drain traps or low point drip legs with blow off
connections. The receiver is sized to provide five diesel engine
starts without recharging from the air compressor. The diesel
engine will start with receiver air pressure as low as 90 psig.

AIR DRYER - A stainless steel dessicant air dryer for each air
receiver unit is sized to dry required air capacities to a 27dewpoint of -40F at 250 psi. As shown in Figure 9.5-27, each air
dryer is provided with prefilter/ separator units and postfilters
which ensure that the starting air will be essentially free from
oil and particulate contamination.

PIPING - All piping and components from the air receiver 10aftercooler to the engine inlet connection are stainless steel to
l''
\ms)

ensure that corrosion products do not interfere with operation of
the starting air solenoid valves and related components.

9.5.6.2.3 System Operation

Two trains of air start equipment are provided for each diesel
engine. The compressors start when air receiver pressure drops
to approximately 225 psig and stops when pressure is increased to
approximately 250 peig. Two compressors are provided. Each
compressor keeps one receiver pressurized. Physical independence '

of the two trains of starting air receivers and compressors i
ensures that a ruptured receiver or broken line in one charging
system will not affect the other charging system.

l

Start signals for the emergency diesel generators are produced by' Class 1E bus undervoltage, or by a start signal from ESEAS.

The starting signal causes the engine starting air solenoids in-
each train to energize to distribute air to the engine cylinders
through the air distributor and starting valves. Thus, receiver
air at high pressure is released by solenoid valves to turn the
engine. Starting air flow is stopped when the engine is running
under its own power. Two solenoid valves are connected in
-parallel in each starting system train so that a failure of one
solenoid does not compromise the safety of the system. Two

fm
( ) Revision 27 )
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MIDLAND 1&2-FSAR

separate starting air distributors, one for each bank of
cylinders, provide the timed pilot air signals to operate the
starting air valve on each cylinder. Each bank of cylinders is
independent with respect to having a separate air distributor and
separate starting valves. The engine may be started by operation
of either train of these starting systems.

9.5.6.2.4 Control and Instrumentation Drawings

Applicable control and instrumentation drawings are listed below
and in Table 1.7-15.

a. Logic - not applicable 2
.

b. Control boards - not applicable

c. Schematics - E-402

9.5.6.3 Safety Evaluation

Safety evaluations are numbered to correspond to the safety
design bases. A failure modes and effects analysis is presented
in Table 9.5-5.

SAFETY EVALUATION ONE - Compressed air for each diesel is stored
in individual storage and starting systems. Each system holds
sufficient air to start the diesel five times under a no-load
condition without compressor assistance. The continuous
availability of the air starting system will keep the diesel
engine in constant readine.7s.

SAFETY EVALUATION TWO - So3enoid air start valves are installed
in parallel in each system. If one valve fails to operate, the
parallel valve will supply starting air. A failure of the
compressor is indicated by an air receiver low-pressure alarm;
this alarm prompts the operator to take corrective action. The
air receiver contains sufficient air to start its associated
diesel engine at least five times. A single active failure in
either starting system will not compromise the ability of the
systems to accomplish their function.

SAFETY EVALUATION THREE - The diesel engine starting system,
exclusive of the air compressors, air dryers, and piping to the
double check valves, is designed in accordance with Seismic
Category I requirements as specified in Section 3.2. Any system,
equipment, or structure which is not Seismic Category I and whose
collapse could result in loss of a required function of the
diesel generator starting cystem through either impact or
flooding is analytically checked to determine that it will not
collapse when subjected to seismic loading.

Revision 27
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! SAFETY EVALUAiION FOUR - All active components of the system can |

be separately' tested during plant power generation operation, as
,

discussed.in Subsection 9.5.6.4 below. '
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MIDLAND 1&2-FSAR

9.5.7.2.2 System Operation
!

(_s When the engine is operating, circulation is accomplished by an
engine driven positive displacement pump which draws oil through
a strainer from the sump, and passes it through a full-flow,

10 micron filter, an 80 mesh duplex strainer, and a lube oil
i

cooler before distribution to bearings. Oil returns to the sump
by gravity drain. During this process, the lube oil cools
internal components, such as pistons. All heat transferred to

-the lube oil is given up to the engine closed loop cooling water
system, which in turn gives its heat to the service water system.

During standby periods, the lube oil is heated by an immersion
heater and then circulated through the lower half of the engine
by an electric motor driven pump. The upper half of the engine 27is primed by a 1/4 inch priming line except for the turbo
chargers. By keeping the engine warm and lubricated in this way,
quick starting is ensured. This warming pump runs continuously
during standby only and is rated for such use. Heating of the
oil is automatically controlled by thermostats. Failure of the
heating unit will not adversely affect the diesel generator
system since the unit may be readily replaced and the large mass
of the diesel generator and lube oil retains heat for lengthy
periods. Moreover, reduction to room temperature does not
seriously lengthen the time required to start the engine. The
diesel generator heating and ventilating system maintains the
room air temperature at a minimum of 50F. Finally, failure of
the warming unit would be indicated by the lube oil low
temperature alarm; this annunciation would prompt operators to

\- replace the failure unit or start the cugine to prevent the
extreme lube oil viscosities which accompany low lube oil
temperatures.

;

During starting or operation of the diesel generator, failure of
the lubrication system engine driven pump would initiate
operation of the auxiliary motor driven pump. Failure of a j
constant pressure recirculation valve could result in
unsatisfactory low lube oil pressure. Receipt of a 2-out-of-3
coincidence logic low lube oil pressure signal will shut down the 10
diesel engine during normal or emergency operation.

9.5.7.2.3 Control and Instrumentation Drawings

Applicable control and instrumentation drawings are listed below
and in Table 1.7-15.

a. Logic - not applicable 2

b. Control boards - not applicable

c. Schematics - E-402

(Of Revision 27
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MIDLAND 162-FSAR

9.5.7.3 Safety Evaluation

Safety evaluations are numbered to correspond to the safety
design baaes. A f ailure modes and ef fects analysis is provided
in Table 9.5-6.

SAFETY EVALUATION ONE - The main diesel engine driven pump
provides oil to the engine bearings during engine operational
periods. Oil is kept at a constant pressure and temperature by
use of regulating valves and a lube oil cooler. After engine 1

shutdown or during periods of standby status, the standby motor
driven pump and electric heater keep the bearings lubricated and
warmed to 150F.

SAFETY EVALUATION TWO - The diesel generator lubrication system
is designed in accordance with Seismic Category I requirements as
specified in Section 3.2. The components (and supporting
structures) of any system, equipment, or structure which are not
Seismic category I and whose failure could result in loss of a
required function of the diesel generator lubrication system
through either impact or flooding are analytically checked to
determine that they will not fail when subjected to seismic
loading.

SAFETY EVALUATION THREE - The lubricating oil supply to each
diesel generator is sized to provide adequate diesel generator
lubrication as discussed in safety evaluation one above. The
lubrication system for each generator is capable of supplying
lube oil without augmentation from other sources. The engine

'

driven lube oil pump is driven by the diesel engine with which it
is associated. The auxiliary motor driven lube oil pump starts
automatically in the event of failure of the engine driven pump.
Because of these arrangements and the redundancy of emergency
diesel generator design and installation, a high degree of
availability is assured. A single failure may be assessed as a
f ailure of the diesel generator with which the failure is
associated. In such a circumstance, safe shutdown is attained
and maintained by the appropriate redundant diesel generator
installation.

.

SAFETY EVALUATION FOUR - The diesel generator lubrication system
is provided with an electric pump and immersion heater unit which
circulates warmed lube oil through the engine. Extreme lube oil
viscosities which accompany low lube oil temperatures are thus
prevented, and quick starting of the diesel engine is assured.
Failure of the unit is annunciated by a lube oil low temperature
alarm. Diesel generator room low air temperature is annunciated
at 40F. Either alarm prompts operator investigation and remedial
action.

SAFETY EVALUATION FIVE - All active components are capable of
being tested during power generation operation to ensure prcper
functioning of the system, as discussed in Subsection 9. 5.7. 4
below.

Revision 10
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9.5.8.3 Safety Evaluation
[--J\

<

\/ Safety evaluations are_ numbered to correspond to the safety%

design bases.

SAFETY EVALUATION ONE - The combustion air intake provides enough
air to the turbochargers to ensure rated diesel output under the
most' adverse conditions.

SAFETY EVALUATION TWO - The diesel intake and exhaust system is
designed in accordance with Seismic Category I requirements as
specified in Section 3.2. Systems, equipment, or structures
whose failure could result in loss of a required function of the
diesel generator intake and exhaust system are checked to
determine that,they will not fail when subjected to seismic
loadings.

SAFETY EVALUATION THREE - The diesel generator air intake is
sized to provide adequate combustion air as described in safety
evaluation one above. A single failure of the air intake or
exhaust may be assessed as a failure of the diesel generator with
which the failure is associated. In such a circumstance, safe
shutdown is attained and maintained by the appropriate redundant
diesel generator installation.

,

SAFETY EVALUATION FOUR - All active components are capable of
being tested during power generation to ensure proper functioning

N of the system as discussed in Subsection 9.5.8.4 below.

.!
'

f

9.5.8.4 Tests and Inspection

Testing of the diesel generator system is discussed generally in
Subsection 8.3.1.1.3. Abstracts of the diesel generator system

,

are provided in Chapter 14. Visual inspections, pressure and
leak testing, and operational checks of the combustion air intake
and exhaust system are performed as the system is installed. The,

diesel generator combustion air intake and exhaust system is'

operationally checked during the periodic testing of the diesel'
generator system. Periodic testing of the diesel generator is
discussed in Chapter 16.

i

9.5.8.5 Instrumentation Application

Diesel-generator controls and indication are provided at the
local diesel generator control panels and in the control room.
Theflocal diesel generator control panels are~ mounted on the
diesel generator building foundation, which i-s structurally 27
isolated from the diesel generator pedestals. The controls,
instruments, and annunicators, associated with~the diesel
generators are discussed in Subsection 8.3.1.1.3.

O
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9.5.9 CHEMICAL WASTE SYSTEM

9.5.9.1 Design Bases

Criteria for selection of design bases are stated in Subsection
1.1.2.2.

O

;

|

.
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MIDLAND 162-PSAR

( __
condensate storage tank is sized to accommodate the plant at hot

) shutdown for about 8 hours followed by a cooldown to 200P.
\_/

SAFETY EVALUATION TWO - The auxiliary feedwater system provides
redundant and diverse means of supplying feodwater to the' steam
generators for cooling the reactor coolant systen under emergency
conditions. Either pump has the capability of supplying 1005 of
the feedwater requirements for safe cooldown of the reactor
coolant system. The auxiliary feedwater system can perforn its
safety-related function assuming any single active conponent
failure coincident with loss of offsite power.

The pump discharges are cross-connected through two normally
open, remote manually actuated isolation valves. Complete
physical and electrical separation is maintained throughout the
pump controls, control signals, electrical power supplies, and
instrumentation for each auxiliary feedwater pump.

SAFETY EVALUATION THREE - Instrumentation and controls are
provided which enable operation of the pumps at the auxiliary
shutdown panel in the event of evacuation of the control roon.
Instruments provided at the auxiliary shutdown panel are
described in Subsection 7.4.3. The auxiliary feedwater controls
are discussed in Subsection 7.4.1.1.1.

SAFETY EVALUATION FOUR - The auxiliary feedwater system,
including the two sources from the essential service water

,e y system, is designed to Seismic Category I requirements.
l.] The auxiliary feedwater pumps take emergency suction from two

sources. The normal source is the nonseismic Category I
condensate storage tank. In the case of unavailability of this
source, water can be supplied from the Scismic Category I service
water system to the auxiliary feedwater system through two
separate trains. Each service water system train is isolated
from the other so that failure of one does not affect the other.
Each service water line is also isolated by manually operated
isclation valves from the nonseismic Category I piping leading to
the condensate storage tank and the condenser hotwell. Check
valves are also provided to prevent backflow to the condenser
hotwell or condensato storage tank.

If the condensate storage tank is not available due to a tornado
or seismic event, the operator is notified by low-pressure alarns
on the pump suction, and provisions are provided for switchover 3

to the Seismic Category I tornado protected service water systen.

SAFETY EVAL 7ATION FIVE - Diversity is provided in the type and
number of pumps, sources of water supply, power supplies, and

p!i
'#'
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MIDLAND 1& 2-FSAR

arrangement of piping and pump and valve controls, so that any
single failure will not negate the auxiliary feedwater system's
ability to perform its safety function. The features which
provide this capability are detailed in Subsections 10.4.9.2.2
and 7.3.3. The motor driven pump and associated equipment are
powered by Class 1E ac power supplies as discussed in Subsection
8.3.1. The turbine driven pump receives steam from either or
both main steam lines prior to exiting the containment. Valves
(except control valves) and controls necessary for the function
of the turbine driven pump and its associated equipment are
e ne rg i zed by Class lE de power supplies.

SAFETY EVALUATION SIX - The auxiliary feedwater system is
designed to avoid the effects of hydraulic instability (water
harmer).

10.4.9.4 Test and Inspections

Each of the auxiliary feedwater pumps is hydrostatically tested
in accordance with the requirements of ASME Section III, Class 3.
The turbine driver is given a hydrostatic test, a mechanical
running test, and an overspeed trip test prior to shipment.

The wall thicknesses of pressure boundary castings of the pumps,
turbines, trip and throttle valve, and governor valve are checked
and recorded by the manufacturer. The entire auxiliary feedwater
sys tem is hydrostatically tested after assembly is completed.
Preoperational testing of the auxiliary feedwater system is '

described in Chapter 14.

The auxiliary feedwater pumps will be tested periodically during
plant operation as described in Subsection 16.3/4.7.1.2. The 27discharge flowpath will be via the recirculating piping back to
the condensate storage tank, or to the cooling pond, depending on
the suction source.

10.4.9.5 Instrumentation Applications

Safety-related display instrumentation related to the auxiliary
feedwater system is discussed in Section 7.5. In fo rma tion
indicative of the readiness of the auxiliary feedwater system
prior to operation and the status of active components during
system operation is displayed for the operator in the main
control room.

Equipment which has built-in bypasses for operators' use is
monitored by a status light which is illuminated to indicate
availability of that component. Should the component be
deliberately bypassed (e.g., by switchgear breaker racked out or
in test or fuses pulled, etc), it is indicated by an extinguished
lamp. This indication satisfies the bypass indication
requirement of Regulatory Guide 1.47 as discussed in Appendix 3A.

10.4-36 Revision 27
3/80



- -. . . - -_-

d

MIDLAND 1& 2-FSAR

Indication is provided in the control room and on the auxiliary

O shutdown panel for the to11owing parameters:

a. Steam generator water level

i b. Steam generator pressure
!

c. Auxiliary feedwater pump suction pressure'

d. Motor (running / stopped)

e. Turbine (running / stopped)

f. Auxiliary feedwater pump discharge pressure

.

4

l

.

10.4-36a Revision 27
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MIDLAND 1&2-PSAR

generators, results in contamination of the condensate

[''} domineralizers which requires processing of the regenerative
'

V wanten by th e LWS. Operation of' the LWS in this mode may requiro
offsite discharge of the turbine building waste liquid. It is
therefore assumed that all turbine building drainage is released
to the environs without treatment. Furthermore, it in assumed
that the discharged laundry waste is released without treatment.
The quantity and the concentration of tritium in the tritiated
water assumed released is consistent with the aforementioned
assumption that 10% of the liquid process stream is discharged.

The ef fluent activity levels in liquids processed by the liquid
waste system are small. The discharge valves are interlocked to
automatically close if high radiation is detected by the upstream
radiation detector to minimize the release of radioactivity due
to operator error. For these reasons an additional conservative
adjustment to the release as recommended in NUREG 0017 is deemed
not applicable. The radioisotopic concentrations in the effluent
during all modes of plant operation are below the limits set
forth in Paragraph 20.106 of 10 CFR 20.

'

Table 11.2-8 presents the expected average annual liquid releason
for normal plant operation including anticipated operational
occurrences. These releases are based on expected system
parameters for the boron recovery system, given in Table 11.2-7,
and for the LWS, given in Table 11.2-4 Expected primary
coolant, secondary system, and regenerative solution
concentrations are given in Tables 11.1-7, 11.1-14, and 11.2-6O respectively.

The radioactive liquid effluents from the plant are diluted with
various plant discharges and subsequently discharged to the
Tittabawassee River. The dilution water is normally provided by
the cooling pond blowdown. However, during periods when there is
no blowdown, dilution water can be drawn from the discharge of
the cooling pond makeup pumps. The final cooling pond operation
study 80 estimated that pond blowdown will occur intermittently
with a long-term average flowrate of approximately 48.5 cfs.
This average does not encompass periods of zero blowdown. Ifblowdown does not occur when liquid effluents are to be
discharged, the effluents will be diluted with up to 67 cfs of
makeup dilution water provided by one of the makeup pumps. In
the computation of average annual radionuclide concentrations, 2743 cfs was used.for the plant discharge rate, corresponding to
the average blowdown flowrate computed in the preliminary _ cooling
pond opera tion s tudy. Because this is a lower average discharge,

rate than that estimated from the final cooling pond operation
study, and because a ' lower plant discharge rate produces higher
radionuclide concentrations, 43 cfs is conservative. The

.cstimated average annual concentrations of important
radionuclides released into the Tittabawassee River are listed inTable 11.2-9 along with the concentration limits set forth in
10 CFR 20 The effluent discharge is further diluted by the
Tittabawassee River,

w-

11.2-9 ' Revision 27
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MIDLAND 1&2-FSAR

Por nodeling purposes, an approximate 500-foot (152 m) stretch of
the Tittabawassee River downstream from the blowdown discharge
structure is defined as near field for the mixing of liquid
radionuclide ef fluents with the river. Near field mixing of the
effluent discharge into the Tittabanassee River depends mainly on
turbulent jet mixing process. The extent of mixing can be
related to discharge jet velocity. A relationship between the
extent of mixing and jet velocity was established by employing
the physical model described in Appendix 5.lB of the Midland 27Environmental Report - Operating License Stage. The plant
discharge forms a shoreline-attached plume and radionuclide
concentrations are not uniform across the river. As a result,
di lu t ion factors at the end of the near field are defined as the
ratio of ef fluent concentration to the maximum concentration at
the downstream end of the near field. Using an effluent
discharge flowrate of 67 cfs, the average annual Tittabawassee
River flowrate of 1584 cfs, and the experimentally determined jet
nixing characteristics, an average annual near field dilution
f actor of 3 has been estimated.

<

To show that the design objectives of Appendix I to 10 CPR 50
have been net, the maximum individual total body and maximum
organ doses have been calculated and found to be below the dose
limits of 3 and 10 mrem /yr/ unit respectively. Table 11.2-10
gives the doses which were calculated based on the equations and
usage factors given in Regulatory Guide 1.109. The Tittabawassee
River is not used as c potable water supply; therefore, only fish
connunption and shoreline recreation pathways are expected to
exist during the term of plant operation.

O
11.2-10 Revision 27
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MIDLAND 162-FSAR

TABLE 11.2-1 (continued)

6. Liquid Waste System Concentrates Pumps

Number 2
Type Vertical, centrifugal
Design pressure, psig 300
Design temperature, OF 140
Design flow, gpm 50
Design head, ft 97
Fluid Evaporator concentrates
Material ASTM A 296 GR CF-8M
Design code Hydraulic Institute
Motor 3hp/460V/3pn/3,550 rpm
Seal type Double

7. Auxiliary Building Sump Pumps

Number 4
Type Vertical, submerged
Design pressure, psig 150
Design temperature, OF 150
Design flow, gpm 75
Design head, ft 85
Fluid Floor drain water
Material SA-351 GR CF-8m

. Design code Hydraulic Institute |

( Motor Shp/460V/3ph/1,750 rpm |

Seal type Single !

8. Laundry Drain Tank Pump
i

Number 1 |
Type Vertical, centrifugal
Design pressure, psig 300
Design temperature, OF 140
Design flow, gpm 50
Design head, ft 206
Fluid Detergent water
Material ASTM A 296 GR CF-8m

i Design code Hydraulic Institute
Motor 10hp/460V/3ph/3,550 rpm
Seal type Double

FILTERS

1. Liquid Waste System Drain Tank Filters

Number 2
Type Epoxy impregnated cellulose

fiber cartridge
Design pressure,.psig 150
Design temperature, OF 200.

| . % .- 1

|(sheet 3 of 8)
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MIDLAND 162-FSAR

TABLE 11.2-1 (continued)

Design flow, gpm 150
Particle retention
3 micron 98% | 27

23 micron 100%
Pressure drop a 150 gpm
clean, psi 5
Dirty, psi 70
Cartridge area, ft2 23 127
Material, vessel Austenitic stainless steel
Fluid Floor drain water
Design code ASME Section III, Class 3(1)

2. Liquid Waste System Receiver Tank Filters

Number 2
Type Epoxy impregnated cellulose

fiber cartridge
Design pressure, psig 150
Design temperature, OF 200
Design flow, gpm 150
Particle retention

1 micron 98%
10 micron 100%

Pressure drop a 150 gpm
Clean, psi 5
Dirty, psi 70

Cartridge area, ft2 23 |27
Material, vessel Austenitic stainless steel
Fluid Generally low and intcrmediate

TDS wastes
Design code ASME Section III, Class 3(1)

3. Monitor Tank Post-Filter

Number 1

Type Epoxy impregnated cellulose
fiber cartridge

| Design pressure, psig 150
| Design temperature, OF 200
| Design flow, gpm 150 gpm
i Particle retention
| 1 micron 98%
| 10 micron 100%

Fressure drop a 150 gpm
Clean, psi 5
Dirty, psi 70

Cartridge area, ft2 23 |27
Material, vessel Austenitic stainless steel
Fluid LWS effluent
Design code ASME Section III, Class 3(1)

O
(sheet 4 of 8)
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MIDLAND 162-FSAR

} TABLE 11.2-1 (continued)

4. Chemical Waste Filter

Number 1

Type Epoxy impregnated cellulose
fiber cartridge

Design pressure, psig 150
Design temperature, OF 200
Design flow, gpm 50 |27
Particle retention

5 1 micron 98%
23 micron 100% |27

Pressure drop 3 150 gpm
Clean, psi 3 127
Dirty, psi 70

cartridge area, ft2 23 |27
Material, vessel Austenitic stainless steel
Fluid Generally high TDS wastes
Design code ASME Section III, Class 3(a)

5. Laundry Drain Tank Filter

Number 4 | 22
Type Epoxy, impregnated cellulose

fiber cartridge
Design pressure, psig 150

O. Design temperature, OF 200
Design flow, gpm 50 |27
Particle retention

3 micron 98%
23 micron 100%

Pressure drop a 150 gpm
Clean, psi 3 |27
Dirty, psi 70 |

Cartridge area, ft2 23 |27
Material, vessel Austenitic stainless steel
Fluid Detergent wastes
Design code ASME Section III, Class 3(1)

TANKS

1. Liquid Waste System Drain Tanks

Number 1

Type Horizontal, two compartments
capacity, gallons 4,600/ compartment |27
Design pressure Atmospheric
Design temperature, OF 200
Fluid Floor drain water
Material SA-240-T-316
Design code ASME Section VIII

. .

%/

(sheet 5 of 8)
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MIDLAND 162-FSAR

TABLE 11.2-1 (continuad)

2. Liquid Waste System Receiver Tanks

Number 2
Ty pe Vertical, two compartments

per tank
Capacity, gallons 17,500/ compartment
Design pressure Atmospheric
Design temperature, OF 200
Fluid Floor drain water
Material A-240 316 SS
Design code API-650 (unstamped)

3. Liquid Waste System Monitor Tank

Nutioer 1

Type Vertical, two compartments
capacity, gallons 20,000/ compartment
Design pressure Atmospheric
Design temperature, OF 200
Fluid Demineralized water
Material A-240 316 SS
Design code API-650 (unstamped)

4. Chemical Waste Receiver Tanks

Number 1

Type Horizontal, two compartments
capacity, gallo,ns 1,400/ compartment |27
Design pressure Atmospheric
Design temperature, OF 200
Fluid Sample, laboratory, decontami-

nation drain water
Ma terial SA-240-T-316
Design code ASME Section VIII |27

5. Liquid Waste System Concentrate Monitor Tanks

Number 2
Typa Vertical, two compartments

per tank
Capacity, gallons 2,500 per compartment
Design pressure Atmospheric
Design temperature, OF 200
Fluid Evaporator concentrates
Material SA-240 T-316
Design code ASME Section VIII

G
(sheet 6 of 8)
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MIDLAND 162-FSAR

TABLE 11.2-1 (continued)

6. Laundry Drain Tank

Ni:mber 2
Type Horizontal
Capacity, gallons 4,000
D? sign pressure Atmospheric
Design temperature, OF 200
Fluid Laundry waste dater
Material SA-240-T-316
Design code ASME Section VIII

PACKAGED EQUIPMENT

1. Liquid Waste System Evaporator Package

Number 1

Type Horizontal bowed tube
Fluid Floor drain waste
Design decontamination factors

Iodine 10s
Others 10*

Design flow, gpm 30
Cooling water

Flow, lb/hr 620,000
(~' Temperature, in/out, OF 105/127
(_,}f> Pressure, psig 85

Steam
Flow, lb/hr 21,000
Temperature, in/out, OF 388/298
Pressure, psig 50

Ma terial
Shell Incaloy 825
Tubes Titanium

Design code ASME Section VIII, Div. 1

2. Liquid Waste System Demineralizers

' Number 2
Type Mixed bed
Design pre.ssure, psig 115
Design pressure drop, psi 20 27
Design temperature, OF 120
Design flow, gpm 150
Decontamination factors
Cations 10
Anions 10
Cs, Rb 2

Resin Volume, ft3 50
Fluid Evaporator distillate / filtered

floor drain water

[ \
m,|
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MIDLAND 162-FSAR

TABLE 11.2-1 (continued)

Faterial 304 SS
Design code ASME Section VIII

(1) Filter design code is ASME Section VIII; filter manufacturer
elected to impose more stringent requirements.

O

O
(sheet 8 of 8)
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MIDLAND 1&2-FSAR

TABLE 11.2-9

tu | 27W ESTIMATED LIQUID EFFLUENT CONCENTRATIONS
( Ci/cc)

10

Diluted by 10 CFR 20 Fraction of 27
Radionuclide Plant Discharge Table II, Col 2 10 CFR 20

Br-83 1.42E-13 3.0E-6 4.7E-8
I-130 2.84E-13 3.0E-6 9.5E-8
I-131 8.02E-11 3.0E-7 2.7E-4
I-132 2.76E-12 8.0E-6 3.5E-7
I-133 5.60E-11 1. 0E .6 5.6E-5
I-134 4.79E-13 2.0E-5 2.4E-8
I-135 1.29E-ll 4.0E-6 3.2E-6
Rb-86 4.30E-14 7.0E-5 6.1E-10
Cs-134 3.57E-10 9.0E-6 4.0E-5
Cs-136 5.62E-12 9.0E-5 6.2E-8
Cs-137 6.38E-10 2.0E-5 3.2E-5
Cr-51 3.49E-13 2.0E-3 1.8E-10
Mn-54 2.60E-11 1.0E-4 2.6E-7
Fe-55 3.23E-13 8.0E-4 4.lE-10
Fe-59 1.96E-13 6.0E-5 3.3E-9
Co-58 1.07E-10 1.0E-4 1.1E-6
Co-60 2.35E-10 5.0E-5 4.7E-6

[~
Sr-89 7.79E-14 3.0E-6 2.6E-8 10

', Sr-90 2.01E-15 3.0E-7 6.7E-9
' '

Sr-91 8.10E-14 7.0E-5 1.2E-9-

Y-91 3.57E-13 3.0E-5 1.2E-8
Y-93 1.64E-14 3.0E-5 5.5E-10
Zr-95 3.65E-11 6.0E-5 6.1E-7
Nb-95 5.21E-ll 1.0E-4 5.2E-7
Mo-99 6.75E-11 2.0E-4 3.4E-7
Ru-103 3.65E-12 8.0E-5 4.6E-8
Ru-106 6.25E-11 1.0E-5 6.3E-6
Te-125m 4.09E-15 2.0E-4 2.1E-ll
Te-127m 4.12E-14 6.0E-5 6.9E-10
Te-129m 2.73E-13 3.0E-5 9.1E-9
Te-131m 1.58E-13 6.OE-5 2.6E-9
Te-132 3.46E-12 3.0E-5 1.2E-7
Ba-140 3.78E-14 3.0E-5 1.3E-9
Ce-141 1.18E-14 9.0E-5 1.3E-10
Ce-143 6.30E-15 4.0E-5 1.6E-10
Ce-144 1.30E-10 1.0E-5 1.3E-5
Pr-14s 7.60E-15 5.0E-5 1.5E-10
Np-239 2.00E-13 1.0E-4 2.0E-9
Ag-110m 1.15E-11 3.0E-5 3.8E-7
H-3 6.07E-6 3.0E-3 2.0E-3

TOTAL 2.5E-3

J ~S | 27CL '"These concentrations are conservatively calculated using i
a plant discharge flowrate of 43 cfs.

Revision 27
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T,ABLE 11.2-10

MAXIMUK INDIVIDUAL DOSES FROM LIQUID
EFFLUENTS (mrem /Yr/ Unit)

Type of Dose Pathway Dose

Total body-adult Fish consumption 1.25
Shoreline recreation .002

TOTAL 1.252 10

Adult's liver Fish consumption 1.72

TOTAL 1.72

O

r
i

[
|

Revision 10
6/78



-.--

W "9Wh f y ,

. ~ . , c .~.,

. zed as e
'

S**.

- = :.,. --

C.R Q ~4" *

-. .d 2_

- em f
,

-
'85 r----- . -e > e.. g .. > -__..a

1 2 . . ;g n --, - y
Y;

(. si S''O r ;
- t- 4 e------.4 ii

g,"
. . , g. gw | 3 y !a*

! =d. ..$, . h-------4 ''$*
4 * *,

,_. ,v . .. { tu ]. svoe.w
c---- I

,.

Ef-@~ y
.

-c]. . ,1
_ evx m...- g i 3 g- - -

: . . . > - .
,

-t$a LJ1 ~ +,, s)9,7 i
' *

c. o,

g aa# @,, f' 1 y
.__ i. _

e -

s: ; ro Az
.

+
-u ,s >-

,,._J i oi .eg
,M EM-

~, ,

|| W, *I k*A M* ~

e "6 ''>

*! h$E ''$
' -

f 'I r,: 'fO@,.- - - - - w g l Grg ye; l y

- - - '*T $ 0 -

g%.. "T'[;
.;-

.- ~ .. _ . ,.

1 } 'p') t ~ +m. "I Oh
' [f--d M .4; .j @-: ,, - L

t @@yli|t It
|@ h

'~'' * * * - >

h;*e i $e
: 3 n!!GW^~,f e:e -.

_n m.z.r :. - . 1
.

'*M .e.,6* * eaao .u -. -w,. . -
:| 2*12189*M f s'] (7[' m ! ''**"O Id83 I ~

h
%, ra :au - (! ."_m" ". '} h t 4~g3rf " -+ _ I f e. 4 4

*

| f]"' ! :

: ;
_

~_ . . _
. : # - 3 e ,q - .e

, ymm ,m, gg3,,,edl =v .o.
_

av j i ,y y,. , saty
, - *

_._--___...._.2,,3 x., c.gc6 wna es. conetw-us ' o .

.t' d' ,y. 't" gy)
* V=. 'ar

'D.1
* '*' wgper ;-

; + d 3w.u.a | |

><=- al
c'ia.Pd) I " * -, [a- s.a|

*'i * *' *, hg . .e"y'** ; ,,,,,.--
. _ ,i 7 y-~ ; y e gg_,. .., 7 j,

_.
.

%, s%, j
%., .j g_ _d wi *de_~i t i-s -a 6 *i. - p. . ,- am nw :

.-. c . s 4 __

3 : s :

,

,i . c^ **' t '%e*O N 91em 1 oI ase %e% !# ,,.s . W , p.v_esq | ene., qb tip--- + 6 tus t' Ia t its e |

h h,IY h b@y:a 4-g. MSk/
|...__y., .,

L.sL IIET3%. : : . ' m
. : 93w a . .

f
;* b* [@._, ,_

J 5 0*.1...

*c;-* ='.|"M 'EY,jId.w.e.h,I,
.~ . x - i

'
,

! L k Q a31 " nT ,e 9se,m f one.9.1 j
=

-
, --m t ewmi L3

Y.s h - ~; h'It -

_j ,

I >=*i | pp t'/ -

I m,1] | ;==*A* d q) Ix.5;,

| UTO p .s aaa? m .3 , mn ,- .- : : -- ge ~- a a. ,
,-.-.-_.-_...&.~..__ gm . . . ,. . _ _ _ , g p-j i

IF' w pa i ts
, m

' se, (Y pg* gt. v 'udr-a
n

. $ FC * ,rc
| o

Q f} a.**
, .

4 ._ __ _ _ __ _ _ 4
...; wo ..-..__4,

,d' '{
.

1. A -w ;-

yc
g

- - . . _ _ _ _ - - - - _ _ _ ,
,

r. - . . _. . _ . ______ _ .. . , _ _ . _ . . . . . . . _ . . _ _ _ _ _ , . , _ , ,,,- - - - - - _ . +._y__,__________.y,
, , |,F--- ' " .~ 1 Q- 1yg,<

,c .
t : -~ - : ~

1 .r_: . cr.: s

-b hdA5W. u' }- g dt . dh,ib! tw.

c')-+g, r ,,4 0%
Lw g m9 " % '

.,*. ,

.s-
, ' - -w>o+ g'/

..

"Y re-c re. % sv a%
.

e

y) m ea-g
,.

(, $ n=.- rs. u.tae , , , , . ,

N w w, --gje \

U ^*ii ?
'

e e ;c-.. .. e#-nAS,,M*na$ % ,t -r-
es_.

eS. ._., _ ,@ @|
, , _ . ,

f>.--v M ,E _L.g* ,e ~ . . . _ ,.

a . __- .
,>

*"**(**) y'.. io4+3'I uta INML .PE @ I) 33 65+8)g p*-_pl Siit c'- Me. *****=+*n- A e me.

h-med O db
"-c-Y$ .Ma%

g
y Eq

~~ D" *
q

; e r m~ a. _, .,,
- mg,

.P:!'/J i 46% 4
-> : a c * ~"

F.i ee)
,

s e (m]rs

Obs30. Q
$j-. pigm.EH -

n a
t-

'*- Oud D '9 2

|



_ _ _ - _ _ _ _ _

.

1

. . , _ .w s. ,,, t.o- ,r ~..
.m ..

,

DU ww*
j

%. y_,,,
.

. m ,

A _, ,,,
_ {aa

'Y***' he w . qg Q- if";
. .. . . , . . . . . _ _ . . . . , y,,,. g 9 - - .

r m. et _ l'm -
,

. .

j . . . _ . _ . , .3 E=$*M $Q n.
' Y ~ ~

-

'
" 'ht-(

o' m. i., A_.._.. b =) J U).g,

,4+e-. >~ vrpi , o ep,no eg. .., a-i g' g* cg.,,, , t.p .a. rQ.y!em m7 4 . e

*v pe
-

' r' ie i. f I t"Lph0( Ww.G ''' 4 * 48' ' * '

a . . . ; .. s. o-o-,{ i :

@/.
1m -

1.
-

..,L,... . . 1 ** /$~bf r j m,:,.
t . 4. ,, .,i qL,

.,e
. -4

. . p- < ! % I. - : 7-~
. -,_

'.. tJ, -. -- . .. . . . . ,
7 *3 ; . ~ ~e .,i, : g pr.-,

- _u --...w w 28--
r,, T 1 .t, ~m L P'.r., c +,* , , c' $u u' . ,n. .4 . - - . ..' s.-.,

4. -- t.w . o r. . . ~. ...;.. 4. .,% a ~ ~,
: ~ .,

v , . _ , , .
- -

. . , . . ,. m, . ,~- m.
Q. t.

-

.r
t ,

,

... .
,.s. .i c +=-

-

.-;p
, - . . ,

, we . y , ,, ,+4 g -

L I,H v '

qtr-c:y | 1 LL]- Q
,

i: + >
u

s- 1

a w. .- ;. i ~. e _. . . _

8j m .m k @. " .,, . .

-
ff3. . . , -

,,

[}T
g' wr

_ - + - ff. '' j!
, ' y

.m: ; e., n w..q + .| _ . . .,.FP-Ejf g-4?g T
;; 1 ! 1 .

-

-
f ,

;, . - :,-.

m u., g ,- ( w.y.o;.,;_g q - s,. , ,
.,

~. . ~~ .I I
. ...

a. .- :
. ex w . _ _ --.,yb**gy .,. g-

( .e s .. . Or> >u se.I a{ .(.
m ., &, f . ',n,ri . . , _ ! t ,~-

'- -e
. ,

.s , , , . _ . , ' jx
'"* " " "...s...;,. g 4

-

,%-

1: gm -+ : - %: ,, :
.

, , i. :
' a - '- ' - - '

x .,.N.'.,p& .,
.. , e - .. ;/ 0 ,w. ,,..

- ~mt m. u.,4
~a y A :.9 . .r. ;

'c' e _.., . ~. -
a 2.-

. ., e..

m < n- -

H .,. 1. - .q> .
-

r P :;~a. I w-- ,.,,

i
'

; < :t - opy
.

. - c u,o ,

. s q y:;n
-

. . , . c a.u
, t)s ey e,...'

@ r ' s (Ma @ r. E h ?[.I
: m. .,* m

m. .T _ _ .~ M,"D. ?,a 4 ] :,. :c, i.,.
.i .. a , ', ., ~a..n.,4> %,. .. ,, .

.c i : t ,. ,. : ..

. ~ ~ m' > o r ~ ",",c,;.c.4 ;')>Is."4
. <, + .c - - a.

r eb:y!
1, p.. . . , ;

-m w -- . ,
, ,

-

| n_ W/ r #rarn m y , g; , e, y4 . .r'4: op
: : _/.--+1

,. =m.m. 'p o . .% ._,,_ ~* ,' .,

'

1 W1 _'f,, Ia . v.s 1,7 ! ca)7+; s9

l ~% .A . . -
. . . ..

_j ,

t v .. g.y ,. .,,3 i-4 . . - i
>

_._; n s; i .s . F . mei m,can .!L ;.; I

gn.. .t ..s.s
. ,. , _... . , :

6._, y_ m o.
- ~~ - : -., .

t : :
-w. ,

.

. ._ _ - _ . - m. ,.> ~. . . >... .
.. .

.

,

, :.. -o ,.1,. ,. , .c. . ..
. .y.

g- . ~ ,

ik i,t O*2 -i ' e ; , .:.. %,es _m1. #. rn32: 4,1 ! % L,F. . .
.y c. .

- , , n
o 1

; .-

g {g . f, Ia)[

F ira, '' **[*t e,, ra;L. .:u m.t. .p,.

Fi,r*] ('.si.e ,4m' o- - - J
a r- w

1 i m.. oi
.

m;.. ,an x om 0- ~..

-O . r
. .1'A .; " 'J:* a ~ s t 3

A' c 0 o '~
e ,.r

- -

i - + , , + _ - - >-c.
. . , . _ m

-. 6'rwtsoo.P. U i s,
_k as t,,.

m;) *--m 1
.. < <=<u*.\ .a'eer..t m, m m-

. - , .
I ~ an-e

.

,3 .'uq
,

-- m
4 | f

, , ,hg
_E,aa..) t 6iaC,.- g,3 |

P wwn_ _.,-

,_.
.

-% m . 4,
, _ . . ~ .

1 .

I v
.

. . ,N- 1O o.9 om ,1- =.. _ n_
- -

3,, - -. .i_ y
q_yg
-,9ggEm -

CONSUMERS POWER COMPANY

46.., ' a' r S-' ._=.....e..,-..= sww - MIDLAND PLANT UNITS 1 & 2c. :o L w-
.

% , _ = _ ,
_

FINAL SAFETY ANALYSIS REPORT.y a . -- sp,e = -~~
_,

m .- . .s. .m . ..... .
,

. . . , ~ , . . . .
o.o . . - - . ~ -

~~~~~s
yJ,^x m.

.v\ Liquid Waste Unit 1 & 2q. i;.

D-- {m.P M-tiP4 ib.O
-

i
is et

f.d. . Q s.$",@s "nPN (M-407 Sh 1A Rev 0)
r4 L

~' -

J
~. x

,

Y n:,v_.,
,FSAR Figure 11.2-1 Sh 1 '

|

3/80 Revision 27



\
. - . . , -
tw FETER

Q fe ACT 'y

it**> *a M 4

M. 98 ,

su anos conne
. f eer n n n 9 f Our t>+4s
---J

cu sm me . e/
f T FW -- gg

~ , , . . .y* **L
./ca.esq4 on esoSS

~ ~ ''

Ni] we as((n- 3) . Eff] EH. , . _ . _
I<> *4 4 a=ww MA nw

mesi
E4

Y rew? '**

l' t

'I
.-

..

on.il]bM D.,* ND
u w sv.

. - . - - - - - - - . . - - -* t-e e

i ! C | ""*W 7"??A .. >-4 >-------------- ,y

y,--} .Q''** g
' *-

- ---

L p
3 ~s p 9..:

ern ep .e ,,

I e -

Q. s P+ , . + - . ,s% g 04 (\l4 '

4# g I i ,x,3' |m\*' {g } o|
^

%)_ : 1, st ,,
ca. -. ,

5 \

$) f- |f- s
, w

s e e .. c . .s mr , o ,

... . a? ~t.h i ! k,w
-

,

k"" k, A
> a..

-; _ g; .y. _

e c.|,N % ,, A p
m l ~ , , i

I.i

| c> *) 3__hp (
a)O

' - . - -

n (d.e 4 I
,p-u I, {'

wo a,4s .

s caem wasts s

..M4.6,.m '

g
- j',21] g' "

ea seven tam

|yJ,. 7:n* or-ese' ~7tw Y !n )i

?. ~. .,j n. ,oa3 [4
''m.,_

'

,
-

[i=f] 'f. %
,

A g 4' [ .g] -

i : m.m ~~ e =- :, ,

.. .- $ . - - - - - - 1, _. . gy.-
'

,
,7,__-_-_.___--. .i

n
% ) !.pI .

a=a :
L E $7 hu M, -,

- ~ + , . T T/ q.p 4a
f. ---~{p * " p753

,

i i a ,.< ow . e: m ~.
4

e i oc44 y

bk
4 m.ws.4

p ----.-.4 p------ - . - . - -+.

|
p,pc . . , __-..--_--.4 y a

| i wu
m @_Il( e1 - - - - +

\f~er-s+a)'we sp 4
JI e+ip 6-> -ct,

a

e

mg
DetWSt99

' I
,_ rewn
.,

[69.]
n,oe b"M t2 &

h-. wY''"""c* aAaeo ;

T.
c-v sty' r.'-: w=

[0L d b t- w e ~ %

2 q ~ ?| ==. s w n J [69YJ

' )$" ,f |
| M M*'?sse M o -

8 ' ei
4 el oc io* g- #x ---+ ox % g

CF3 C*I( c,Q,- W-N, e,3nx_ -
n o

E33 01 0
<r eLpyt

Y 't
1 - I
1



_

1
.e smaam to.e.

'N* n'm *** faa e ma,.m.,,.. %,,,,, _

na sa 6'./. } 2. *.*._*g) ,,,,,n,,f **. (eny ,,, ng
, ,,,

/ m s es
u s.4. v ; o

A 2. tev3] e+'~ ?"2."w
- .%., ,g

. ,. o n - ...e.3

Q. 4,yg .,. e e<. m
e-., I b ~ t**y

E3
g,,, m.,,-

.) ,

g f)
=4 to o,,ew Q, gM%m-

EthJ<>+ g Nad
,D"\ T-g I' t .sw=

.x co-r-c :

. %,** 6 . . _ _ . . . . _ _ . _ _
j

{ q=
7,47 v

mas *e p>
l- _

v-r M.,,,---...._.-.._._,.-.._..- -.. ... ,

[ * - : g: tm-e. .-. ; -.. l- 0 J '
- ~m.,

n) ...i. n ! , 'y %
, e,.

: a v- n2.
a H y T4'*O"

,,
. , , s..v_m.. .. ~- w w. -

. o ngme e&-2a
.,,,. 14 N __________.___.4,_-ssm _g,u _- t.43-7. .,

6
%m- w- .[e. !

'
" ' , : -7 .-

-' m e

..a .n~, t ,t1 e
. ,

w a: %: ! "u e sa: <
.. r e .

I i - 7i % ., /.
2.i , , , , . ,

. . : .-34 --4 %,
Ed 5 M13

1 e , Er G, A |
ao i* 9-a =. .= !u ,% ,,, .:, , , , ,

:, m_ y

D- s- r| -4, . t
-

-:
-

. . ,
,

orm v ,#-p.; .

A
1 ...~c 4 _, _:; g,,

u A _j =l
so r w-m

e.m - a.. ,o,,: , 3 y m ;, ,
-

- e m ,_ ..
4 Z ace ,,

i :u g % er M .Es
1 F;. - gDi.L$ dj [* oh4f4 6" ~m . s w^' i

<

"' T* !
;~ ; "

t .J. -rns Ne i 1 !+ .:s
. .v .u.a,, m

.,

a. .r%i
._.. .

; O- -+_py_r ! :- i %_Tg
"

- - - - 'r---
- -4 y Oq

n:- A p,4-.s
s .

i
'

V 9-a: ;w '

r'* M, hM}
m

_

- -.- ,. _~..~._.._....o1

!
,,

. . . . ._ . ._ . . .

* S [L SI o .] [i)[,] 1 b T. 48Eff. 6 8U 95 aJ T.e5 totaD w stf5 P

! w ee,y prj ,&**" evstuu ses evo -.13, s e

Wil matoda ) : a cowete. s oi.o.s ec.tco warm vnacs
'

--

'j = =yg == - _A%- o j rasr orv =is morates.

- , . . ' , %,
.

86'"8I
U | - - -- F-- J~ .a - - - - - - - *u.. ),

, _ _ . _ _ . ...r . ,o.

[ ~ - 44 (*,7 ,) : @ .r_eceoso_=nw sooes
to pezw=v aust

. e. .. . .: rv m,, . _ . _. _.,_ ,_. _, . . . _ . _ _ _ _ . . . . . . _ _ . . . . . _ _ _ .

7. _ .1
; _ ,_

. : ,-
d,,m_._.-._._._.s.oc,.s. _o ., .x:t. .--.g. m- n,1

-
. 4

.
- e,

ma_. _6v
,c.

.re

.o._e .s.o.t
_.t m.,

~ .

e om s.
_

P.aSt_. r
, . uv c v.o w ._.mos.s ,i

. - , .. u_
~M F')

.m - . . -, .mm,

74e; ro A) .r.v ::. - - m .: ra,
- m.

m. .- ;
";* t.g_ , _ _ . . e-m-

i FF61 ' [ **wetI, .:,J
- -sms g,

. . ,
: t _ ,! v m3~Co%! p:- '

CONSUMERS POWER COMPANY
w Y--n7 MIDLAND PLANT UNITS 1 & 2!, L -- - - - -. "

' ,y'
. FINAL SAFETY ANALYSIS REPORT

o
~

~. 6

p..L-. --43

Liquid Waste Unit 1 & 2 ,

(M-407 Sh 2A Rev 1)
*

FSAR Figure 11.2-2 Sh 1

3/80 Revision 27



,____ __

- . - . =
ce ' g.42

I** kO( ~*13 rM1 ]' jp wa s

.-_+.; - %M*1
s

U
. , p %* .9.m o we .m # # O''80 4 Jg <=

D g ]
- D-. hp. *-

)
- ---_a--- - . - - . e e----

(-)g,l ~.m m
,t .! s...._. a

Lep .ts.'] da . - .
%-.os * ins *no e r

w,_ I~gsnaa%s

.

YMO sN-*9

p ui-

. . ma*Hg3 ,

cat.v *>_ i

a
, - - =- s-<-rt> aw

- - . .

L $

e sanaste at = >Je.

.

* bSD*
,J i

f* N'9 #''4
'

a. ,
p. , mar.s ( 8

. . g**t , ,, n u
' -m 1 -- - . . _. _ . . . - . .. , ." 6

. ,

3'1 d@A7% j ''la,E" j ! Pa

> r /g*n N,,-5 + -('3
..

% . - -M _j.,A N4 ;m t .L h. .Lt
s wJ w na.co., f_.

< no
-R - M- p* *. ; rni

- ~ -{., "g|*/
i> i

(q/"
..,sa

'
, f, ! N-ST+ 1t w%
*

rm en. ; ; +r-* <msi
a 4

,| 0 ,

| 7.t., _a
,

__-.c--.- s ] ,rm' un+
_ . . . - , ,

9a.1, j
---

,

|-
- --- - - -[f

~~ ;, . . m. > - . . y'y * f t - - - - - - - - - - - - - - - - - - - - - - - * r y'ir -yr gu ;

a,
.

j | |r , H m ,..2;
. .

i ir M h et
_ 1 - -. .

.

:f %-
.

j , L pgf.p p tr
a1 |ma 'a - . . . . g. s ,x,

| Y <.: ,. ..,>j,,-. - % !
-

g y ;
g@ F' g'

- n_ ; ;.p: _=m-
,

me f,
_

,.

e& .

/ / a , . , ... .- ; v :
t~ 'i . e,, sN bK pr- y

. ' 1, etee i*

/ ', r,
. Y"I

m , NC Pe $._ +--' ?, . * B'~ %. f
* 'w w1 - / ~ (i

. , . .

a$g -
i

'T* *T J ~ 18 ^ |1\, p' ef
-''t? L , M _2---; >?, !aA ' , : a. - - _ . -.. -.

- h ,o ,., I
hp

~ s:.h
! I. ~ , . _t% ..
in m. ,

a t=*H y 3 xt ;
}' tr.y, w' a =4 + = v 10 1).s,

C % occa
. . .

Z**T) ,| |', g( .. . . _ __ . J f,
- Tf)|

A

g. y._-p[._3,-p.p)
*tais m,

*

} j ; j

__ -___ p[Nf/ ;|
,

. . . _ ; , , _ . ,

| ! .if | ,r-- --
'

py' y] . ~ ry. t
-

a !

.

r +r m -m I ,t . . _____ _ _ _ _ _ _ _ _ _ _e_ jt . J. g . _ .4
... ,n

-i
| r .l.__________._4< %.___ _ _ _ _ _ _ , _ . . . _ _____g__y v I ,___.s

b ! . ,3
, .f)

J*

g.* { ,., ,,,,A mea 1
rc w ro

' p "')|;,r
; 4# . , ,

-

.,,

| |GA4, ..,,, .. "WP
' ac i x

| i 'j ,Wi #d Y Z )
'

, , ' ,.~.- - n3 }-n__ . n, t
, .

, ;
.. .,.

! c'.9 .,. y [- .''.
. ".,,.. - . . -
' '''L____ Wo- r ~ 1"

x .- - ,- - - - -.-_--.y.-.-.-.-
U__1...._,_"&*W

. , y g. vm
e av e v.-.o=,

..v-. g ,

-

.N. . - - ~ , . - e

kNL 9g Mr
; h 7-

e a
-

_ _ _ _ _ _ _ _ _ _ _ _ _ . .. <.__________, , p_
| ha

I da /I 9=4i --

fT -U.| h ( sj - g lif DNi *

s a a

g{ \@b
~~t- -+Y' --- t$- E d >b [, } kif"

\ 3.%m ao.n. e en -.a e-
Q-w- i

! _ .. ,,
uk -c}- -WM1[ ;.

m...-- W~ . * i

c .c m ,,u ) ; -

,

gA .

t i .,

[ 3-a p: , e.$o wY:.- ?
!: '1

t u-._.___.-
_

%t a> e m ,n r r. r c o. sv
j a, . ,

ig$u, h,s
- . _ _ . . %

a
' ' ' " " ' ' -

c m 4ee ,(p,a -r = u. ., en n*I ..

JI ''-o e.- - - A ^'+ * l*
f-

%-, , , , ,

m,c oop )- _._ any a w: p- m,9.js q
'| i[ yh._ G4D ik[N) U3 ik bO4318. -

*!wmte. Truato -
\ 'I

,\

NI

r



_ _ _ _ _

7

-
.. -

'om gr.v.e .,i~~
-

--~ a... - . ..
.~

G.~1 seis. .)_n_,..- . . m o
L .,m

=- -
. . _ . - -

. i ce. ,

a.g,=.u.7.- 3 y n,,
oc oun--

; ; -p, ,

:.: = - s n; n.. .
a. ,. > y X ;n}eu' .,ey a 3

-a: x- <
3

-

,,n
_ ,w_ it. J

- z
w _=._. ,

.QL, !fg) ,.: ! ! //gbro-*E i,tios m Q,t...-....u,eo
u

o wi ai .t w'p er: n ,

am " i ich No 6_. i ;
.cd *j i | n %';f; hta h

I,. . - , .4 e.a -| c y .. _ _ _ ... , : = .~

M /D ;;a ,4 ;i
' "u. . ., y.. .%

'
. . ,

.

,

,, - \ U l I i t): - -, M :
!,

. i.
env.

1c >.,. ., ,,, ; i . t ., .

,. i ,,.4...,-y.,
. . , x. .-,, 3 ,

g. y--. ,' s,o

se 3M g. . , < s, & . .

-9 %cxn"*i._ iip : . 1 |
= . . ,, p. -g/y m m a1 n%

e; >3
q9 - 3a . %w'

.c
-

iwy nps ; n, _em
wm .

m
_ r 1

v u' s.. . ~ , <..

4% [J s : !
T' S-f n/ 's .M*5 --.i

:

1,',*[ ] d | t,
I

-m-w, Sg x%y4) :A h,_ F Ji .Un,y,'
N 4+ - ,

.Trh,..* .. *y. - m..~ . ,

LMQo i- f !FW, qn
h.~.J. ..i

_; r: :
-s .

wa: m <1 i.
- . _ -

.,.- v, ,
!a. . . . .,,.c.,, - i r

_gp F. q. 8 i. !
'

r... we.
- -n

:(
,.

. . i .s . ;3
_.

.,
W9--.g-.--------q p. --.,--g y-9.-._-------.J

!, !, ,,. _ ,., ' y g _ _ fv e-- om
-- -m,

- m _ne
- , . . - ,

,o

,. , , +%. . g* .., I, vg, l~.,,,,. -|
.

'

. owe _reo
** wwure i.nes

pv. s]
-

, , , ,

, - - - - . e
. _....._.m~,. _.. _- n _ .-<

< .

,a v .,,w: _ ! . .. a., %ma- . :: i
..

6 q>- g[f g .g6 -. +- | , _ .jej,..
, , . i/ ov' itiL | mr or wm inor ztts_> \ t_;.. k. 3: e>

. .Mh-
2., b, m, s,s ; I. ;m t

,; , p----_---43

: , _ . . , , . . . . , , . , . . . , -w : - .-,

-.,7,',2 - i.s i
,

:
s,-,J|.n.- m_ ,.u . . - - --

9
_

~ ..._'nMisE?sTE&
s . _ . -. m~ ,.i- fs o ., ...,.17..

.m. F 6-,,g"Li
_ _ _ _ .7__ _ g- , ~,., g g

e.%p=.:= ~.:c==.-
ogg_ _ - . _ _ ,

.,*
= _ . . . ; ;g

. .. .

I, * *aou iF4 i

I4
a! Jm a:-e , f-

W Si L.ir %'{$c
_.

i'km_ x .y ,Y @ pfh; rp j j CONSUMERS POWER COMPANY
MIDLAND PLANT UNITS 1 & 2A M *

h+,d.4 . ,,q E >cag g FINAL SAFETY ANALYSIS REPORT0:-s
,4 - ,x :: .. >---

__

1 &| .-f
- . - .

_._ n.a._s : bf,).._.. %3/.~,tr- - -
7s- g.

.._

e -s~
- - . gya @ Liquid Waste Unit 1 & 2_.. .. _ _ _ . _ . .zzzz---_. -. /

[ h~ t
"~"' (M-407 Sh 2B Rev 1) ;

.i.';~ . 'i t
.

| FSAR Figure 11.2-2 Sh 2~ ~a

3/80 Revision 27
|
|
|



__ _ _ - - - _ _ _ _ _ _ _ _ - - _ - - - - - _ _ _ - - _ _ _ - - - - - _ - - - - - - - - - -

|
|

O)\
%s

6 AMPLE DRAINS
CMEMOL w$TETO GPC/2 UNIT 5.l.0,

fNoo6AL

4
LA80AATORY DRAINS

CNfMICAL WASTE" "I W "

; RECENER TANK e
|

TURBME BUILDeg)

- 10 6Pd" LWSHiGM705 SUMP 67
UNef- s CEcTIATED--""7 LWS

2462$ GAL l Lw$ fiECElvER Te DEM!N. y- + - OFFSITE DISCHARgMONrTOR
yy r----

_ | - TANK -e | (M:XED BED) |
1

Tur8 ail BuiL0the J 17,500 6AL i 1 y ,
70 GPDOI IMGM TC$ SUMP

~ ~ M (ULATED ~d -" T ,N,
'LWS ~

k
-U417- t *g ygg

LW5 RECEfvER | 1 1
M$CELLANECUS LpDS ~ TANN -e

|
0 I LWS UTILITY

I400 GPlV20 NIT $ l_ 17.500 GAL MONITOR WATE Rg go OlX
LWS DRA4N | [ j TANK

_ ,
TANK

+ TANM -- h -e 1 24000 GAL M0006AL

"".i x k OSUMP
0 j, EmeoRATOR BOTTOMS To, , , , , , , cR , m-TmT no, ,Am.

_ , SOLID WA$TE SYSTEM. 2)THESE VALUES ARE BA$ED ONt
LWS DRost $ i NUlEO cor7 AMIMPTt*b

# * ^" ~~ l LWS RECEIVER 1
M Grp* #"I" I " #

SUMP 0' I I
'

I RE ACTOR COOL ANT.2000 6AL |
-

~ TANK - >-d #* " " I"0 IX
17,500 6AL ] 3)oCCons oNLY WHER THEstE $ PRiMAlly

g TD 5ECONDERY LEAKA6E.
% REACTOR g

r. ;
P I "* " #

x | LWS PECElvER fV unit-i

gg __ 7,yM . ____ __.a

| 87,500 GAL g
REACTOR I46PD

mao =0 sump im i
W T-e 1

I

_ _ _ _ , , _, _ J$CCONDARY SUMPS

LOW TDS WASTE

i

i

CONSUMERS POWER COMPANY
MIDLAND PLANT UNITS 1 & 2

FINAL SAFETY ANALYSIS REPORT

(~x. Liquid Waste System
( ) Block Diagramv

FSAR Figure 11.2-6

3/80 Revision 27



. _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _

MIDLAND 1&2-FSAR

11.3 GASEOUS WASTE MANAGEMENT SYSTEM
- -

\s ,- The gaseous waste management system (GWMS) includes all
subsystems that have the potential to release airborne
radioactive materials into the environment during normal
operation and anticipated operational occurrences. Included are
the vent system of normally and potentially radioactive
components, building ventilation systems, and the radwaste gas
system (RGS).

The waste gases originating in the reactor coolant consist mainly
of hydrogen and nitrogen with trace amounts of radioactive gases.
The function of the RGS is to collect and isolate these
radioactive noble gases, airborne halogens, and particulates, and
to reduce their activity through decay.

The plant ventilation exhaust systems accommodate other potentia:
release paths for gaseous radioactivity from miscellaneous
leakages, aerated vents from systems containing radioactive
fluids, and the removal of noncondensables from the secondary
system. Potential sources of gaseous releases are discussed in
Subsection 11.3.3 and illustrated in Figure 11.3-1. Systems
which handle these gases are included here to the extent that
they represent potential release paths for gaseous radioactivity
and are discussed in detail in the following sections.

11.3.1 DESIGN BASESs
1

s s' The design objectives of the gaseous waste management system
(GWMS) are:

To meet the processing requirements of the plant duringa.

normal operation and anticipated operational occurrences

b. To reduce the radioactivity concentrations of the
gaseous wastes to levels acceptable for discharge

c. To protect both the public and plant personnel against
exposure to radioactive material in accordance with the
applicable design criteria

d. To have adequate available capability during periods of
excessive waste generation

The CWMS is designed in accordance with the following criteria:
a. The GWMS processing capability is sufficient to ensure

meeting the requiremcuts of 10 CFR 20 and the dose
design objectives specified in Appendix I to 10 CFR 50
during normal plant operation and anticipated
operational occurrences. More specifically:

[v
11.3-1
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1. The calculated annual total quantity of all
radioactive material released from each reactor at
the site to the atmosphere will not result in an
estimated annual air dose from gaseous effluents at
any location near ground level which could be
occupied by individualo in unrestricted areas in
excess of 10 millirads for gamma radiation or
20 millirads for beta radiation.

2. The calculated annual total quantity of all
radioactive material released from each reactor at
the site to the atmosphere will not result in an
estimated annual external dose from gaseous
effluents to any individual in unrestricted areas
in excess of 5 millirems to the total body or
15 millirems to the skin.

3. The calculated annual total quantity of all
radioactive iodine and radioactive material in
particulate form released from each reactor at the
site in effluents to the atmosphere will not result
in an estimated annual dose from such radioactive
iodine and radioactive material in particulate form
for any individual in an unrestricted area from all
pathways of exposure in excess of 15 millirems to
any orge..

4. The concentrations of radioactive materials in
gaseous effluents released to an unrestricted area
will not exceed the limits in 10 CFR 20, Appendix
B, Table II, Column 1.

b. The GWMS is designed to meet the requirements of General
Design Criteria 60 and 64 of Appendix A to 10 CFR 50.

11.3.1.1 Radwaste Gas System

The radwaste gas system (RGS) collects the radioactive noble
gases, airborne halogens, and particulates generated during plant
operation. These gases are then retained for radioactive decay
before releasing to the atmosphere. The RGS is shared between
the two units and is located in the auxiliary building.

Protection of the radwaste gas system from wind and tornado
e f fects is discussed in Section 3.3. Flood design is discussed
in Section 3.4 Missile protection is discussed in Section 3.5..

Protection against dynamic effects associated with the postulated
rupture of piping is discussed in 5s.ction 3.6. Environmental
design is discussed in Section 3.11. Piping and isolation valves
in the areas of containment penetration are discussed in 27
Subsection 6.2.4.

Revision 27
11.3-2 3/80
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11.3.1.1.1 Safety Lesign Bases
i
(,,/ SAFETY DESIGN BASIS OAE - The radwaste gas system is designed to

limit the annual releases of radioactive noble gases, airborne
halogens, and particulates to below the regulatory limits of
10 CFR 20 and 10 CFR 50.

SAFETY DESIGN BASIS TWO - The gas surge tank, gas decay tanks,
and associated isolation valves and piping are designed to
withstand the safe shutdown earthquake.

SAFETY DESIGN BASIS THREE - The RGS is designed to monitor
combustible gas concentrations and take appropriate measures when
necessary to prevent an explosion as discussed in Subsection
11.3.1.2.2 and 11.3.2.1.2.

11.3.1.1.2 Power Generation Design Bases

POWER GENERATION DESIGN BASIS ONE - The RGS is designed to
compress and store waste gases. Adequate storage volume is
provided so that a design basis holdup time of 60 days is
available for the radioactive decay of the stored gases. Actual
holdup time may be less than this value depending upon
radionuclide content relative to 10 CFR 50, Appendix I criteria.
System sizing incorporates provisions for degasification of one
RC volume per day for one unit and load changes at 50,-100, 150,
200, and 250 days of the core equilibrium cycle, as well as two

(/) hot shutdowns and two cold shutdowns for the other unit. Gaseous
| waste generation estimates in Table 11.3-4 represent normalx_

operation and not the system sizing basis.

POWER GENERATION DESIGN BASIS TWO - The RGS is designed to
provide the facilities for sampling, monitoring, and controlling
the release of waste gases.

POWER GENERATION DESIGN BASIS THREE - The system components and
piping are shielded to minimize radiation exposure to plant
operating personnel. Remotely operated valves and equipment are
utilized in order to minimize radiation exposure during
maintenance and normal operations.

POWER GENERATION DESIGN BASIS FOUR - The RGS is designed to
accommodate normal gas volumes plus an abnormal gas volume
resulting from degasification of one reactor coolant volume in a
day.

POWER GENERATION DESIGN BASIS FIVE - The system includes drain
lines and' facilities to prevent moisture accumulation.

)
'~' .

,
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11.3.1.1.3 Codes and Standards

Code- and standards applicable to the radwaste gas system are
listed in Table 3.2-1. Eng ineering and design of the RGS are in
accordance with the criteria of Branch Technical Position (BTP)
ETSB 11-1 Section B-II. The only exception to this BTP is that
the documentation requirements of this position paper are not
specified in design and procurement documents. At date of
publication of Rev. 1 of BTP ETSB 11-1 the RGS was at a stage too
far advanced in design and procurement for implementation of this
requirement. Quality assurance requirements which were in effect
are discussed in Chapter 17.

11.3.1.2 Radwaste Gas System Design

The components of the radwaste qas system are listed in Table
11.1-1. Included are equipment capacity, materials of
conntruction, applicable design codes, and the desiqn
temperatures and pressures. All equipment is shared between Unit
I and Unit 2. Equ ipmen t specified is of a design which has
typically been used in a successful manner in operating radwaste
gas systems. The components and interconnecting piping in the
systems meet the requirements of Branch Technical Position
ETSB 11-1. A piping and instrumentation diagram of the RGS is
shown in Figure 11.3-2. The gaseous discharge radiation monitor
is discussed in Subsection 11.5.2.2.4. | 27

OThe equipment layout of the RGS is presented as part of the
auxiliary buildina equipment layout in Figure 1.2-5. The layout | 27
provides design features consistent with Regulatory Guide 8.8,
Rev. 1, to minimize occupational radiation exposure to plant
personnel. Compressors are located in separate shielded
compartments so that radiation exposure is reduced to a minimum
whenever it is necessary to do maintenance work on equipment. An
installed spare' compressor is provided in order to minimize the
downtime of the system. All valves are located outside the rooms
containinq the tanks or compressors.

The valves are described in Subsection 11.3.1.2.3. Piping runs
are located in shielded pipe chases. Drain lines are routed such
that l iquid accumulation will not occur. Sampling lines are
routed to a common centrally located sampling station.

The desiqn and expected component activities for the RGS are
1isted in Tables 11.3-2 and 11.3-3 respectively.

Specific design considerations are discussed in the following
sections.

*A
'

Revision 27
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{ 11.3.2.1.3 Instrumentation Applications

.

The inlet line of the.qas surge tank is connected to a gas|
analyzer with redundant channels which continuously monitor |:27

^,

oxygen level. Nitrogen will be automatically injected into the
j surge Lank to dilute the concentration if the explosion limit i t.

approached. An alarm will notify the operator when nitrogen
i injection occurs.

.,

'
s

j The' oxygen concentration alarms at 2% and 4% are annunciated at |20
i the radwaste system local control panel and at the main control

'

] room system alarm.

1
j The oxygen monitors are designed such that their operation will i13
! not cause an explosion of hydrogen gas (non-sparking). ;

The oxygen monitoring system will have the capability for daily

| sensor checks, monthly functional checks, and quarterly
calibrations.

1

The gas surge tank is equipped with a pressure switch which will
;

start one compressor when the pressure reaches 5 psig and the
second compressor when the pressure reaches 10 psig.

!

j The pressure and temperature of each gas decay tank are monitored
i and recorded continuously to detect leakage. A pressure of
| 145 psig within any decay tank signals an alarm on the main

- 's control panel to alert the operator to go to the radwaste control
room. A pressure of 160 psig within any decay tank signals anj
alarm on the radwaste control panel, automatically trips the

i
1

i

|
.

!

:

!

!

:

I
1

i

!
:

i

!

!

i

1
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TABLE 11.3-1
.D( ,) RADWASTE GAS SYSTEM

PROCESS EQUIPMENT DESCRIPTION
,

Radwaste Gas Com-
pressors, After-

Radwaste Gas Radwaste Gas coolers, and
Equipment Surge Tank Decay Tanks Moisture Separators

Quantity 1 6 3

Capacity 200 ft3 390 ft3 (each) 5 scfm (each)
o

Material of Stainless steel Stainless steel Stainless steel
construction

Design pres- 50 250 240 | 27
sure, psig

Design tem- 200 200 400
perature, OF

| 27Design code III-3 III-3 VIII, Div. 1

: O
,

.

'

Revision 27
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TABLE 11.3-2

ORGS COMPONENT ACTIVITY INVENTORY,(1) Ci
(DESIGN CONDITION)

Isotcpe Surge Tank Decay Tank (each)

Kr-83m 1.07E+1 1,37E-2
Kr-85m 8.81E+1 'J . 5 2 E+ 0
Kr-85 4.74E+2 1.30E+3
Kr-87 1.59E+1 3.90E-4
Kr-88 1.12E+2 1.60E+0
Xe-131m 1.54E+2 4. 01 E+ 2
Xe-133m 2.30E+2 4.82E+2
Xe-133 2. 20 E+ 4 5.38E+4
Xe-135m 3.85E-2 6.25E-3
Xe-135 3.73E+2 2. 0 5 E+ 2
Xe-138 5.58E-2 1.8E-23
I-129 3.31E-9 9.09E-9
I-131 1.70E-1 4.34E-1
I-132 1.59E-2 6.47E-5
I-133 1.62E-2 2.15E-1
I-134 2.18E-3 2.5E-10
1-135 6.61E-2 2.00E-2

(t) Bases for design inventories are:

a. Reactor coolant concentration is based on 1% failed fuel.
b. Reactor coolant gas concentraticn is 20 scc /kg of reactor

coolant.
c. All the gaseous activity in the reactor coolant is trans-

ferred to the waste gas decay tank within 24 hours after
the reactor is shut down.

d. All the organic iodines reaching the degasifier are
removed at the degasifier. Credit for ion exchangers
in the makeup and purification system and boron recovery
system is considered.

i
|

|
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TABLE 11.3-11
'

V' NEAREST SITE BOUNDARYUI - ESTIMATED ATMOSPHERIC
DILUTION (X/Q) AND DEPOSITION (D/Q) FACTORS FOR ELEVATED

(MIXED MODE) RELEASE WITHOUT OPEN TERRAIC CORRECTION FACTORS4

4

Distance 6 Month Annual 6 Month
Sector Miles KM X/Q(s/m3) X/Q(s/m3) D/Q(1/m2)

N 0.311 0.50 6.11E-7 6.12E-7 9.13E-9 10 '
3

!

NNE 0.311 0.50 6.41E-7 6.84E-7 1.06E-8 | 27
;

HE 0.311 0.50 5.60E-7 6.80E-7 9.17E-9
.

ENE 0.311 0.50 6.19E-7 6.99E-7 1.02E-8

E 0.36 0.58 4.23E-7 5.27E-7 7.43E-9

ESE 0.55 0.88 2.78E-7 2.94E-7 4.74E-9

SE 0.95 1.53 1.93E-7 1.81E-7 3.43E-9

SSE 1.22 1.97 1.03E-7 1.llE-7 1.79E-9
10

S 1.19 1.92 6.56E-8 6.27E-8 1.04E-9

SSW 1.22 1.97 6.72E-8 6.10E-8 1.08E-9

SW 0.90 1.45 5.73E-8 8.68E-8 1.65E-9

WSW 0.311 0.50 3.55E-7 2.99E-7 5.50E-9
,

W 0.311 0.50 1.91E-7 1.64E-7 2.57E-9

WNW 0.311 0.50 1.67E-7 1.65E-7 2.07E-9

NW 0.311 0.50 3.39E-7 2.78E-7 4.52E-9

NNW 0.311 0.50 3.95E-7 3.49E-7 4.72E-9

O' See Subsection 2.1.1.3 for description of site boundary.

1

; O
Revision 27
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TABLE 11.3-12
.

NEAREST SITE BOUNDARY "' - ESTIMATED ATMOSPHERIC
DILUTION (X/Q) AND DEPOSITION (D/Q) FACTORS FOR
ELEVATED (MIXED-MODE) RELEASE WITII OPEN TERRAIN

CORRECTION FACTORS

Distance 6 Month Annual 6 Month
Sector Miles KM X/Q(s/m3) X/Q(s/m3) D/Q(1/m2)

N 0.311 0.50 2.44E-6 2.45E-6 3.65E-8

NNE 0.311 0.50 2.57E-6 2.74E-6 4.23E-8

NE 0.311 0.50 2.24E-6 2.72E-6 3.67E-8

ENE 0.311 0.50 2.48E-6 2.80E-6 4.09E-8

E 0.36 0.58 1.93E-6 2.11E-6 2.97E-8

ESE 0.55 0.88 1.11E-6 1.18E-6 1.90E-8

SE 0.95 1.53 6.50E-7 6.10E-7 1.15E-8

SSE 1.22 1.97 2.64E-7 2.83E-7 4.58E-9

S 1.19 1.92 1.72E-7 1.65E-7 2.73E-9

SSW 1.22 1.97 1.72E-7 1.56E-7 2.77E-9

SW 0.90 1.45 3.51E-7 3.13E-7 5.96E-9

WSW 0.311 0.50 '.42E-6 1.20E-6 2.20E-8

W 0.311 0.50 7.62E-7 6.60E-7 1.03E-8

WNW 0.311 0.50 6.67E-7 6.62E-7 8.28E-9

NW 0.311 0.50 1.36E-6 1.11E-6 1.81E-8

NNW 0.311 0.50 1.58E-6 1.40E-6 2.29E-8

'U See Subsection 2.1.1.3 for description of site boundary.

1
1

|
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TABLE 11.3-13q
I

- NEAREST VEGETABLE GARDENS"' - ESTIMATED ATMOSPHERIC
DILUTION (X/Q) AND DEPOSITION FACTORS FOR GROUND LEVEL

RELEASE WITHOUT OPEN TERRAIN CORRECTION FACTORS

Distance 6 Month Annual 6 Month
Sector Miles KM X/Q(s/m3) X/Q(s/m3) D/Q(1/m 2)

N 1.52 2.44 7.62E-7 6.44E-7 5.01E-9

NNE 1.40 2.26 7.35E-7 6.56E-7 5.71E-9

NE 1.29 2.07 7.25E-7 7.32E-7 6.14E-9

ENE 2.33 3.75 3.04E-7 2.91E-7 2.60E-9.

E 1.72 2.77 4.69E-7 4.35E-7 4.15E-9

ESE 1.82 2.93 3.55E-7 3.09E-7 3.33E-9

SE 1.72 2.77 3.03E-7 2.59E-7 3.10E-9

SSE 2.5 4.02 9.88E-8 9.37E-8 1.08E-9 10

S 1.25 2.01 1.85E-7 1.57E-7 2.02E-9

\ ./ SSW 1.29 2.07 1.89E-7 1.55E-7 1.94E-9

SW 1.02 1.64 3.09E-7 2.54E-7 3.14E-9

WSW 0.8 1.28 7.53E-7 6.46E-7 6.70E-9

W 0.87 1.40 5.89E-7 4.84E-7 4.21E-9

WNW l.40 2.26 4.16E-7 3.54E-7 2.34E-9

NW 2.10 3.38 3.59E-7 2.70E-7 1.89E-9

WNW l.86 2.99 5.00E-7 3.70E-7 2.76E-9

UI Nearest vegetable garden is assumed located at the nearest
residence. See Subsection 2.1.1.3 for description of site
boundary.

.
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TABLE 11.3-14

NEAREST VEGETABLE GARDENS " - ESTIMATED ATMOSPHERICi

DILUTION (X/Q) AND DEPOSITION (D/Q) FACTORS FOR GROUND LEVEL
RELEASE WITH OPEN TERRAIN CORRECTION FACTORS

Distance 6 Month Annual 6 Month
Sector Miles KM X/Q( s/m 3) X/Q( s/m 3 ) D/Q(1/m 2)

N 1.52 2.44 1.65E-6 1.39E-6 1.08E-8

NNE 1.40 2.26 1.68E-6 1.50E-6 1.31E-8

NE 1.29 2.07 1.78E-6 1.79E-6 1.50E-8
10

ENE 2.33 3.75 4.90E-7 4.68E-7 4.19E-9

E 1.72 2.77 9.28E-7 8.61E-7 8.21E-9

ESE 1.82 2.93 6.79E-7 5.91E-7 6.36E-9

SE 1.72 2.77 5.99E-7 5.13E-7 6.13E-9

SSE 2.5 4.02 1.59E-7 1.51E-7 1.75E-9

S 1.25 2.01 4.67E-7 3.96E-7 5.10E-9 | 27

SSW l.29 2.07 4.62E-7 3.79E-7 4.76E-9

SW 1.02 1.64 9.54E-7 7.86E-7 9.70E-9

WSW 0.8 1.28 2.94E-6 2.52E-6 2.61E-8 10

W 0.87 1.40 2.23E-6 1.83E-6 1.59E-8

WNW l.40 2.26 9.53E-7 8.;0E-7 5.36E-9

NW 2.10 3.38 6.31E-7 4.76E-7 3.33E-9

NNW l.86 2.99 9.44E-7 7.00E-7 5.22E-9

'" Nearest vegetable garden is assumed located at the nearest
residence. See Subsection 2.1.1.3 for description of site
boundary.
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MIDLAND 1&2-FSAR

TABLE 11.3-17
/\

'
\m/ NEAREST COWS AND/OR GOATS - ESTIMATED ATMOSPHERIC DILUTION

(X/Q) AND DEPOSITION (D/Q) FACTORS FOR GROUND LEVEL
RELEASE WITHOUT OPEN TERRAIN CORRECTION FACTORS

Distance 6 Month Annual 6 Month
Sector Milen KM X/Q(s/m 3) X/Q(s/m 3) D/Q(1/m 2)

NE 4.53 7.28 1.29E-7 1.29E-7 9.02E-10

ENE 3.96 6.37 1.46E-7 1.38E-7 1.16E-9

E 3.37 5.43 1.86E-7 1.70E-7 1,.45E-9
10ESE 3.85 6.19 1.22E-7 1.06E-7 1.01E-9

5.00 8.05") 8.36E-8 7.23E-8 6.74E-10

SE 3.96 6.37 9.05E-8 7.72E-8 8.llE-10

WSW 4.65 7.49 5.63E-8 4.77E-8 4.00E-10

W 3.71 5.97 7.36E-8 5.90E-8 4.29E-10

g

(N /) There is a goat in this sector at this distance. There are
03

no other sectors which have cows or goats within 5 miles of
the plant.

i

1

l

I

(~')
' ' ' ,
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MIDLAND 162-FSAR

TABLE 11.3-18

NEAREST COWS AND/OR GOATS - ESTIMATED ATMOSPHERIC DILUTION
(X/Q) AND DEPOSITION (D/Q) FACTORS FOR GROUND LEVEL

RELEASE WITH OPEN TERRAIN CORRECTION FACTORS

Distance 6 Month Annual 6 Month
Sector Miles KM X/Q(s/m3) X/Q(s/m3) D/Q(1/m2)

NE 4.53 7.28 1.58E-7 1.58E-7 1.10E-9

ENE 3.96 6.37 1.90E-7 1.80E-7 1.50E-9 10

E 3.37 5.43 2.58E-7 2.36E-7 2.02E-9

ESE 3.85 6.19 1.60E-7 1.38E-7 1.32E-9 127
05.00 8.05 ) 9.73E-8 8.41E-8 7.84E-10

SE 3.96 6.37 1.18E-7 1.00E-7 1.05E-9 10

WSW 4.65 7.49 6.76E-8 5.73E-8 4.80E-10

W 3.71 5.97 9.86E-8 7.91E-8 5.75E-10

|h"' There is a goat in this sector at this distance. There are
no other sectors which have cows or goats within 5 miles of
the plant.
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MIDLAND 1&2-FSAR

TABLE 11.3-19

he'

i V NEAREST COWS AND/OR GOATS - ESTIMATED ATMOSPHERIC DILUTION
(X/Q) AND DEPOSITION (D/Q) FACTORS FOR ELEVATED (MIXED MODE)

!,.

RELEASE WITHOUT OPEN TERFAIN CORRECTION FACTORS

;
- Distance 6 Month Annual 6 Month

Sector Miles KM X/Q(s/m3) X/Q(s/m3) D/Q(1/m2}

NE 4.53 7.28 4.09E-8 4.68E-8 6.06E-10
,,

ENE 3.96 6.37 5.14E-8 5.63E-8 7.65E-10
,

E 3.37 5.43 5.91E-8 6.47E-8 9.24E-10

ESE 3.85 6.19 5.28E-8 4.95E-8 7.37E-10 10
5.00 8.0503 3.85E-8 3.57E-8' 5.16E-10

3.93E-8 6.39E-10SE 3.96 6.37 4.44E-8 -

WSW 4.65 7.49 2.83E-6 2.49E-8 3.64E-10
27'

W 3.71 5.97 2.78E-8 2.44E-8 2.83E-10 .

t

5

[ \ 8HThere is a goat in this sector at this distance. There are
no other sectors which have cows or goats within 5 miles of
the plant.

.

I

i

4

!

1

!
!

!
!

,
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MIDLAND 1&2-FSAR

TABLE 11.3-20

NEAREST COWS AND/OR GOATS - ESTIMATED ATMOSPHERIC DILUTION
(X/Q) AND DEPOSITTON (D/Q) FACTORS FOR ELEVATED (MIXED MODE)

RELEASE WITII OPEN TERRAIN CORRECTION FACTORS

Distance 6 Month Annual 6 Month
Sector Milen KM X/Q(s/m 3) X/Q(s/m3) D/Q(1/m 2)

NE 4.53 7.28 4.99E-8 5.71E-8 7.40E-10

ENE 3.96 6.37 6.68E-8 7.32E-8 9.95E-10

E 3.37 5.43 8.21E-8 8.99E-8 1.28E-9

ESE 3.85 6.19 6.92E-8 6.49E-8 9.65E-10
5.00 8.05"' 4.48E-8 4.15E-8 6.01E-10

SE 3.96 6.37 5.77E-8 5.10E-8 8.31E-10

WSW 4.65 7.49 3.40E-8 2.99E-8 4.37E-10

W 3.71 5.97 3.72E-8 3.27E-8 3.80E-10

"'There is a goat in this sector at this distance. There are
no other sectors which have cows or goats within 5 miles of
the plant.
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MIDLAND 1&2-FSAR
u ,

i
j TABLE 11.3-21 f
: ;

NEAREST MEAT ANIMAL - ESTIMATED ATMOLl'*lERIC DILUTION !

i (X/Q) AND DEPOSITION (D/Q) FACTORS FOR GROUND LEVEL
] RELEASE WITilOUT OPEN TERRAIN CORRECTION FACTORS
; <

1

i

| Distance 6 Month Annual 6 Month
| Sector Miles KM X/Q(s/m3) X/Q(s/m3) D/Q(1/m2}
|

! NNE 4.3 6.92 1.64E-7 1.44E-7 1.07E-9
' 10
j NE 4.3 6.92 1.39E-7 1.39E-7 9.74E-10
i

ENE 3.96 6.37 1.46E-7 1.38E-7 1.16E-9 | 27

E 3.37 5.43 1.86E-7 1.70E-7 1.45E-9
:|

ESE 4.89 7.86 8.63E-8 7.46E-8 6.97E-10
i 10.

:} WSW 3.03 4.88 1.06E-7 8.97E-8 7.83E-10
;

j W 4.41 7.10 5.74E-8 4.60E-8 3.29E-10 i

.i

.

| NOTE: There are no other sectors which have meat animals within
5 miles of the plant.

:
4

4

.

2

i

J

|
J

4

.

W

^
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MIDLAND 1&2-FSAR

TABLE 11.3-22

NEAREST MEAT ANIMAL - ESTIMATED ATMOSPIIERIC DILUTION
(X/Q) AND DEPOSITION (D/Q) FACTORS FOR GROUND LEVEL

RELEASE WITil OPEN TERRAIN CORRECTION FACTORS

Distance 6 Month Annual 6 Month
Sector Miles KM X/Q(s/m3) X/Q( s/m 3) D/Q(1/m2)

NNE 4.3 6.92 2.05E-7 1.80E-7 1.34E-9

NE 4.3 6.92 1.74E-7 1.74E-7 1.22E-9

ENE 3.96 6.37 1.90E-7 1.80E-7 1.50E-9
10

E 3.37 5.43 2.58E-7 2.36E-7 2.02E-9

ESE 1.89 7.86 1.02E-7 8.81E-8 8.23E-10

WSW 3.03 4.88 1.54E-7 1.31E-7 1.14E-9

W 4.41 7.10 7.06E-8 5.65E-8 4.05E-10

NOTE: There are no other sectors which have meat animals within
5 miles of the plant.
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I

TABLE 11.3-21

POTENTIAL DOSES DUE TO GASEOUS EF# LUENTS

Dose (mrem /yr) Per Unit

Without With
Open Open

Location Terrain Terrain
Cor- Cor- 10 CFR 50

Dose Distance rection rection Appendix I | 17
Tynn Sector (miles) Pathway Fa ctor Factor Limit

Gamma NNEC2) 0.311 0.034 0.14 10
airca)

Deta NNE(2) 0.311 0.094 0.38 20
a ir ( 1 )

Total WSWC3) 0.311 Immersionca) 0.007 0.03 5
body

Ground 0.006 0.02
deposition

10
Skin WSWC3) 0.311 Immersion (1) 0.031 0.12 15

O Ground 0.007 0.03
deposition

Child's WSW 0.8 Leafy (*) 0.084 0.33
thyroid vegetables

Inhalation 0.008 0.03

Total 0.092 0.36

Infant's E 3.37 Cow milk (*) 0.19 0.26 15 |27
thyroid

10
ESE 5 GoatC*) 0.43 0.50 15

(1) Noble gas effluents only
(a) Currently occupied by Dow Chemical Company
( 3) Anticipating occupancy at WSW site boundary during plant lifetime
( *)The food pathway doses are based on the following site specific

data: 0.26 kg/m2 for pasture grass density, 1.2 kg/m2 for
vegetables, and 0.52 kg/m2 for stored feed. The fraction of
the daily feed that is pasture grass while grazing is 0.25 10
for cows and 1.00 for goats. Furthermore, it is assumed that
the fraction of the area covered by vegetables is 0.5.
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12.3 RADIATION PROTECTION DESIGN FEATURES

12.3.1 FACILITY DESIGN FEATURES

In this subsection specific design features for maintaining
personnel exposures as low as reasonably achievable (ALARA) are
discussed. The plant design features are generally in accordance
with Regulatory Position C.3 of Regulatory Guide 8.8(13) with the
exception of certain equipment items which are located in common
shielded cubicles. These equipment items include small radwaste
pumps, gas decay tanks, and boric acid addition tanks. The
design will however accommodate placement of temporary shielding
for additional personnel protection during maintenance.

12.3.1.1 Plant Design Description for as Low as is Reasonably
Achievable

The equipment and plant design features employed to maintain
radiation exposures ALARA are based upon the design
considerations of Subsection 12.1.2 and are outlined in this
subsection for several general classes of equipment (Subsection
12. 3.1.1.1) , and several typical plant layout situations
(Subsection 12. 3.1.1. 2) .

12.3.1.1.1 Common Equipment and Component Designs for ALARA

( This subsection describes the design features utilized for
several general classes of equipment or components. These
classes of equipment are common to many of the plant systems;
thus, the features employed for each system to maintain minimum
exposures are similar and are discussed by equipment class in the
following paragraphs.

FILTERS - Filters which accumulate radioactivity are supplied
with the means to perform cartridge replacement remotely.
Adequate space is provided to allow removing, cask loading, and
transporting the cartridge to the solid radwaste area for
remotely packaging into the shipping containers. The process is
accomplished in such a manner that exposure to personnel and the
possibility of inadvertent radioactive release to the environment
is minimized. Each filter installation is contained in a
shielded compartment, provided with external vent and drain
valving, and compartment drainage capabilities. The filter
handling system has also been designed with a minimum of
components susceptible to malfunction.

DEMINERALIZERS - Demineralizers for radioactive systems are
designed so that spent resins can be remotely hydraulically
transferred to spent resin tanks prior to solidification and so
that fresh resin can be loaded into the demineralizer remotely
from the clean resin tank. Underdrains and downstream strainers
are designed for full system pressere drop. The demineralizers

\
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and piping are designed with nrovisions for being flushed with
demineralized water.

EVAPORATORS - Evc? orators are provided with chemical addition
connections to all.ow the use of chemicals for descaling
operations. Space is pre"ided to allow uncomplicated removal of
heating tube bundles. more radioactive components are
sepa ra ted from those that are less radioactive by a shield wall.
All instruments and controls are located on the low activity side
of the shield wall. All valves in radioactive lines are located
on the low activity side of the shield wall. Valves in
nonradioactive lines are located outside of the room if
practical.

PUMPS - Wherever practicable, pumps are purchased with mechanical
seals to reduce seal servicing time. Pumps and associated piping
are ar ra nged to provide adequate space for access to the pumps
for servicing. Small pumps are installed in a manner which
allows easy removal if necessary. All pumps in radioactive waste
systems are provided with flanged connections for ease in
removal. Drain connections are provided on either the pump 27
casing or the process line for maintenance. Pumps in radwaste
service which pump liquids containing potentially high suspended
solids have double mechanical seals with a separate seal flushing
systen.

TANKS - Whenever practicable, tanks are provided with sloped
bottoms and bottom outlet connections. Overflow lines are
directed to the waste collection system in order to control any
cont aninat ion within plant structures. Exceptinq the condensate
*;t oraqe tanks, outside tanks as well as most inside tanks have
provisions tuch as curbing or dikes to contain overflows on
accidental spills.

IlEAT EXCilANGERS - lleat exchangers are provided with corrosion
resistant tubes of stainless steel or other suitable materials
with tube-to-tube sheet joints welded to minimize leakage.
Impact baffles are provided and tube side and shell side
velocities are limited to minimize erosive effects.

INSTRUMENTS - Instrument devices are located in low radiation
zones whenever practical. Primary instrument devices which, for
functional reasons, are located in high radiation zones are
designed for easy removal to a lower radiation zone for
calibration. Transmitters and readout devices are located in low
radiation zones, such as corridorr or the control room, for
servicinq. Some instruments (such as thermocouples) in high
radiation zones are provided in duplicate to reduce access and
service time required.

Diaphraqm seals are provided on instrument sensinq lines on
process piping which may contain highly radioactive solids to
reduce the servicing time required to keep the lines free of
solids. Instrument and sensing line connections are located in

Revision 27r
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c. To reduce potential equipment neutron activation and- s

mitigate the possibility of radiation damage to
materials

d. The control room will be sufficiently shielded such that
the whole-body dose, or its equivalent to any part of
the body (calculated using the method indicated in
Appendix 15B), will not exceed the limits of 10 CFR 50,
Appendix A, Genera'. Design Criterion 19.

i 12.3.2.2 General Shielding Design

Shield ing is provided to attenuate direct radiation through walls
and penetretions and scattered radiation to less than the upper
limit of the radiation zone for each area shown in Piqures,

'

12.3-16 through 12.3-30 and Figure 12.3-43. The minimum | 27
shielding requirements for all plant areas are shown in Figures

412.3-1 through 12.3-15 and 12.3-42. General locations of the
plant areas and equipment discussed in this subsection are shown
in the general arrangement drawings of Section 1.2. The
locations of the laboratory and the counting room are shown in
Figure 1.2-28. Design criteria for penetrations comply with the
intent of Regulatory Guide 8.8 and are discussed in Subsection
12.3.1.1.2 for ALARA.

The material used for most of the plant shielding is ordinary
- concrete with a minimum bulk density of 2.35 gm/cc. Whenever

poured-in-place concrete has been replaced by concrete blocks ors

other material, design assures protection on an equivalent
shielding basis as determined by the characteristics of the
material selected. Compliance of concrete radiation shield
design with Regulatory Guide 1.69'* is discussed in Appendix
3A. Water is used as the primary shield material for areas above
the spent fuel transfer and storage areas. i

12.3.2.2.1- Containment Shielding Design

During reactor operation, the containment protects personnel
occupying adjacent plant structures and yard areas from radiation
originating in the reactor vessel and primary loop components.
The concrete containment wall, together with the reactor vessel
and steam generator compartment shield walls, reduces radiation
levels outside the containment to less than 1.0 mrem /hr.

For design basis accidents,-the containment reduces ~the plant
radiation intensities from fission products inside the
containment to acceptable emergency levels, as defined by
10 CFR 50 Appendix A, General Design Criterion 19, for the
control room (see Subsection 12.3.2.2.5).

Where personnel and equipment hatches or' penetrations pass
-~g through the containment wall, additional shielding is provided to

l Revision 27\s%
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radiation zone during norma operation and shutdown and to
acceptable emergency levels as defined by 10 CFR 50 during design
basis accidents.

12.3.2.2.2 Containment Interior Shielding Design

During reactor operation, most areas inside the containment are
Zone V and normally inaccessible. However, shielding is provided
to reduce dose rates to less than 100 mrem /hr in the accessible
areas of the containment. These are the Zone IV or lower areas
shown in Figures 12.3-18 through 12.3-23.

The sources of radioactive materials are the fission products
generated in the fuel rods, radioactive corrosion products
generated by neutron bombardment of fuel rod cladding and reactor
structural components, and the activaticn products in the reactor
coolant. The fission products leaking from defective fuel rods
and the corrosion and activation products are transported by the
reactor coolant to the various primary loop components such as
the steam generators, the pressurizer, the reactor coolant pumps,
and the associated piping. The reactor vessel is shielded by the
concrete primary shield, reactor cavity shield, and by the
concrete secondary shield which alsc surrounds all other primary
loop components. Air cooling is provided to prevent overheating,
dehydration, and degradation of the shielding and structural
properties of the primary shield.

Components of the letdown portion of the makeup and purification h
system are located in shielded compartments which are normally
Zone V, restricted access areas. Shielding is provided for each
piece of equipment in the letdown system consistent with its
postulated maximum activity (Subsection 12. 2.1) and with the
access and zoning requirements of adjacent areas. This equipment
includes the letdown coolers and letdown lines.

Af ter shutdown, most of the containment is accessible for limited
periods of time and all access is controlled. Areas are surveyed
to establish allowable working periods. Dose rates are expected
to range from 0.5 to 1,000 mrem /hr depending on the location
inside the containment (excluding reactor cavity) . These dose
rates result from residual fission products, neutron activated
materials, and corrosion products in the reactor coolant system.

Spent fuel is the primary source of radiation during refueling.
Because of the extremely high activity of the fission products
contained in the spent fuel elements and the proximity of Zone II
areas, extensive shielding has been provided for areas
surrounding the spent fuel pool and the fuel transfer canal to
ensure that radiation levels remain below zone levels specified
for adjacent areas. Water provides the shielding over the spent
fuel assemblies during fuel handling.

O
12.3-10
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|

12.3.2.2.3 Auxiliary Building and Solid Radwaste Building() Shielding Design !

During normal operation, the maje components in the auxiliary
building with potentially high radioactivity are:

a. The makeup and purification systems which include the |

letdown lines, the reactor makeup tank, purification
filters and demineralizers, and the makeup pumps

i

b. The liquid waste systems which include liquid receiver
tanks, drain tanks, filters, demineralizers,
evaporators, and associated pumps and piping

c. The radwaste gas system, which includes radwaste gas
decay tanks, radwaste gas surge tank, and associated
piping .

I
shielding is provided for each piece of equipment consistent with ,

its postulated maximum activity (subsection 12.2.1) as discussed |
in Sections 11.1, 11.2, 11.3, and 11.4 and with the access and '

zoning requirements of adjacent areas (Figures 12.3-16 through ,

12.3-30 and 12.3-43). | 27 j
!

-

Depending on the equipment in the compartments, the access varies
; from Zones II through v. Corridors are shielded to allow Zone II

access.

() Removable sections of block shield walls and stepped concrete
shield plugs are utilized to remove and replace equipment and
spent filter cartridges respectively.

Following reactor shutdown, the decay heat removal system (DHRS)
pumps and heat exchangers are in operation to remove heat from
the reactor coolant system. The radiation levels in the vicinity
of this equipment will temporarily reach Zone V levels due to
corrosion and fission products in the reactor primary coolant.
Shielding is provided to attenuate radiation from DHRS equipment
during shutdown cooling operations to levels consistent with the
radiation zoning requirements of adjacent areas.

The counting rooms of the auxiliary building are designed and
shielded to give a dose rate limit of less than 0.01 mrem /hr from
all external sources.

The concrete shield walls surrounding the spent fuel cask loading
and storage area, as well as the shield walls surrounding the
fuel transfer and storage areas, are sufficiently thick to limit
radiation levels outside the shield walls in all accessible areas
to less than the Zone II maximum dose rate of 2.5 mrem /hr.

Water in the spent fuel pool provides shielding above the spent
fuel transfer and storage areas. Radiation levels at the fuel

Revision 27
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handling equipment are limited to 2.5 mrem /hr during normal I

operations and 10 mrem /hr during fuel handling.

The fuel pool cooling and purification system (FPCPS) (Section
9.1) shielding is based on the maximum activity discussed in
Subsection 12.2.1 and the access and zoning requirements of
adjacent areas. Equipment in the FPCPS to be shielded includes
the FPCPS heat exchangers, pumps, piping, filters, and
demineralizers.

Shielding is provided as necessary around the following radwaste
equipment to ensure that the radiation zone and access
requirements are met for surrounding areas:

a. Liquid waste system (LWS) receiver tanks and pumps

b. LWS monitor tank and pumps

c. LWS drain tank and pumps

d. Chemical waste receiver tank and pumps

e. LWS evaporator

f. Waste solidification equipment

g. Waste drumming and storage areas

h. LWS concentrate monitor tanks and pumps

i. Liquid radwaste piping

j. LWS filters and demineralizers

k. Spent resin storage tanks and pumps

1. Boron recovery system degasifier

m. Radwaste gas surge tank, compressors, aftercoolers, and
moisture separators

n. Radwaste gas decay tanks

o. Boron recovery system evaporator

12.3.2.2.4 Turbine Building Shielding Design

Radiation shielding is not required for any process equipment
located in the turbine building except the condensate
demineralizers. All areas in the turbine building are classified
Zone I except the condensate demineralizer area which is
classified Zone II. This area could become Zone V due to primary
to secondary leakage.

12.3-12
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TABLE 12.3-5

SPACE IDENTIFICATION

Room
Building Elevation No. Space Identification

Containment 1 574'-0" 1 Tendon gallery

Containment 1 574'-0" 2 Tendon gallery access shaft

Auxiliary 568'-0" 8 Laundry process unit area 27
,

Auxiliary 568'-0" 9 Sump pump

Auxiliary 568'-0" 10 Sump pump

Auxiliary 562'-6" 11 Elevator shaft

Auxiliary 568'-0" 12 Laundry drain tank room

Auxiliary 568'-0" 13 Valve area |27
Auxiliary 568'-0" 14 Chemical waste receiver tank

pump room

Auxiliary 568'-0" 15 Laundry drain tank pump room

Auxiliary 568'-0" 16 Chemical waste receiver tank
room

Auxiliary 568'-0" 17 Accessway

Auxiliary 568'-0" 18 Corridor

Auxiliary 574'-0" 19 Pipeway

Auxiliary 574'-0" 20 Pipeway

Auxiliary 574'-0" 21 Pipeway4

Auxiliary 574'-0" 22 Pipeway

Auxiliary 574'-0" 23 Pipeway

! Auxiliary 574'-0" 24 Pipeway

Auxiliary 568'-0" 25 RB spray pump and decay heat |
removal pump

|
|
,

'

O
(sheet 1 of 21)
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TABLE 12.3-5 (continued)

Room
Building Elevation No. Space Identification

Auxiliary 568'-0" 26 RB spray pump and decay heat
removal pump

Auxiliary 560'-0" 27 RB spray pump and decay heat
removal pump

Auxiliary 568'-0" 28 RB spray pump and decay heat
removal pump

Auxiliary 568'-0" 29 Stair No. 2 enclosure

Auxiliary 568'-0" 30 Equipment area

Auxiliary 568'-Od 30A Filter room 27

Auxiliary 568'-0" 31 Equipment drain tank room

Auxiliary 568'-0" 32 Pump area

Auxiliary 568'-0" 33 Pump area

Auxiliary 568'-0" 34 LWS drain tank room

Auxiliary 568'-0" 35 Pump area

Auxiliary 568'-0" 36 Pump area

Auxiliary 568'-0" 37 Accessway

Auxiliary 568'-0" 37A Accessway

Auxiliary 568'-0" 37B Accessway

Auxiliary 568'-0" 38 Equipment drain tank room

Auxiliary 576'-6" 39 Pipeway

Containment 2 574'-0" 40 Tendon gallery

Containment 2 574'-0" 41 Tendon gallery access shaft

Containment 1 593'-6" 100 Piping area

Containment 1 593'-6" 101 Let6own cooler room

O
(sheet 2 of 21)
Revision 27
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() TABLE 12.3-5 (continued)

Room
Building Elevation No. Space Identification

Containment 1 593'-6" 102 Piping area

Containment 1 601'-3" 103 Incore instrument area

Containment 1 593'-6" 104 Piping area -

Containment 1 593'-6" 105 Primary loop enclosure area

Containment 1 592'-2-1/4" 106 Reactor cavity area

Auxiliary 584'-0" 108 Accessway

Auxiliary 584'-0" 109 Accessway

Auxiliary 584'-0" 110 Pipeway

Auxiliary 584'-0" 111 Auxiliary feedwater pump room

Auxiliary 584'-0" 112 Corridor.

:

Auxiliary 584'-0" 113 Auxiliary feedwater pump room

Auxiliary 584'-0" 114 Corridor

Auxiliary 584'-0" 115 Stair No. 3 enclosure

Auxiliary 584'-0" 116 Pipeway

Auxiliary 584'-0" 117 Auxiliary feedwater pump room

Auxiliary 584'-0" 118 Auxiliary feedwater pump room

Auxiliary 584'-0" 119 Corridor

Auxiliary 584'-0" 121 Decay heat removal 11 eat
exchanger room

Auxiliary 584'-0" 122 Decay heat removal heat
exchanger room

Auxiliary 584'-0" 123 Corridor 27

Auxiliary 584'-0" 124 Decay heat removal heat
exchanger room

O
(sheet 3 of. 21)
Revision 27
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TABLE 12.3-5 (continued)

Room
Building Elevation No. Space Identification

Auxiliary 584'-0" 125 Decay heat removal heat
exchanger room

Auxiliary 584'-0" 126 Component cooling water pump
room

Auxiliary 584'-0" 127 Equipment area

Auxiliary 584'-0" 128 Equipment access area

Aux.tliary 584'-0" 129 CRDM component cooling water
booster pump and filter

Auxiliary 584'-0" 130 Pipeway

Auxiliary 584'-0" 131 Pipeway

Auxiliary 584'-0" 132 Component cooling water heat
exchanger

Auxiliary 584'-0" 133 BRS receiver tank room

Auxiliary 584'-0" 134 BRS receiver tank room

Auxiliary 584'-0" 135A BRS valve station

Auxiliary 584'-0" 135B BRS receiver tank transfer
pump room

Auxiliary 584'-0" 135C BRS receiver tank transfer
pump room

Auxiliary 584'-0" 136 Accessway

Auxiliary 593'-0" 137 Pipeway

Auxiliary 593'-0" 138 Pipeway

Auxiliary 593'-0" 139 Pipeway

Auxiliary 584'-0" 140 BRS receiver tank room

Auxiliary 584'-0" 141 BRS receiver tank room

Auxilisty 584'-0" 142 LWS receiver tank room

O
(sheet 4 of 21)
Revision 27
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TABLE 12.3-5 (continued)

Room,

Building Elevation No. Space Identificationi

Auxiliary 584'-0" 146A LWS receiver and monitor
valve station

Auxiliary 584'-0" 146B LWS receiver and monitor
tank pump room

Auxiliary 584'-0" 146C LWS receiver and monitor
tank pump room

Auxiliary 584'-0" 147 Accessway 27

Auxiliary 584'-0" 150 LWS monitor tank room

Auxiliary 584'-0" 151 LWS receiver tank room

Auxiliary 593'-0" 155 Pipe and cable chase

Auxiliary 593'-0" 156 Pipe and cable chase

' containment 2 593'-6" 158 RB sump area 27

Containment 2 593'-6" 159 Piping area

Containment 2 593'-6" 160 Letdown cooler room

Containment 2 593'-6" 161 Piping area

Containment 2 601'-3" 162 Incore instrument area

Containment 2 593'-6" 163 Piping area

Containment 2 593'-6" 164 Primary loop enclosure area

Containment 2 592'-2-1/4" 165 Reactor cavity area

Auxiliary 599'-0" 200 Fuel pool heat exchanger room>

Auxiliary 591'-6" 201 Tendon service shaft

Auxiliary 591'-6" 202 Tendon service shaft

Auxiliary 614'-0" 203 Tendon service shaft

Auxiliary 614'-0" 204 Tendon service shaft

: O
(sheet 5 cf 21)
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TABLE 12.3-5 (continued)

Room
Building Elevation No. Space Identification

Auxiliary 591'-6" 205 Tendon service shaft

Auxiliary 591'-6" 206 Tendon service shaft

Auxiliary 599'-0" 207 Access area

Auxiliary 599'-0" 209 Corridor

Auxiliary 599'-0" 210 Fuel pool cooling pump room

Auxiliary 599'-0" 211 Fuel pool cooling valve
station room

Auxiliary 599'-0" 212 Makeup pump roc.

Auxiliary 599'-0" 213 Makeup pump room

Auxiliary 599'-0" 214 Makeup pump room

Auxiliary 599'-0" 215 Makeup pump room

Auxiliary 599'-0" 216 Makeup pump room

Auxiliary 599'-0" 217 Makeup pump room

Auxiliary 599'-0" 220 Component cooling water
heat exchanger

Auxiliary 599'-0" 221 Equipment access area

Auxiliary 599'-0" 224 Accessway

Auxiliary 599'-0" 225 Accessway

Containment 1 619'-6" 300 Isolation valve chamber | 27
Containment 1 619'-6" 301 Fuel transfer pit

Containment 1 526'-0" 302 Electrical penetration area

Auxiliary 614'-0" 303 Surge tank room

Auxiliary 614'-0" 304 Pump room

Auxiliary 614'-0" 305 Pipe chase 27

9
(sheet 6 of 21)
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() TABLE 12.3-5 (continued)

Room
Building Elevation No. Space Identification

Auxiliary 614'-0" 306 Pump room

Auxiliary 614'-0" 307 Sample station

Auxiliary 624'-0" 308 Pipeway

Auxiliary 614'-0" 309 Accessway

Auxiliary 614'-0" 310 Accessway

Auxiliary 614'-0" 311 Degasifier valve room

Auxiliary 614'-0" 312 Degasifier valve room

Auxiliary 624'-0" 313 Pipeway

Auxiliary 614'-0" 314 Corridor

''g Auxiliary 614'-0" 315 Makeup and purification
letdown valve station

Auxiliary 614'-0" 316 Makeup and purification
letdown valve station

Auxiliary 614'-0" 317 Control station

Auxiliary 614'-0" 318 Office

Auxiliary 614'-0" 319 Accessway
i

Auxiliary 616'-6" 320 Controlled laboratory

Auxiliary 616'-6" 321 Sample preparation station

Auxiliary 616'-6" 322 Counting room

Auxiliary 616'-6" 323 Storage room

Auxiliary 614'-0" 324 Stairway No. 8 enclosure 27

Auxiliary 614'-0" 326 Load center area

Auxiliary 614'-0" 327 Pipeway

Auxiliary 614'-0" 328 Piping penetration

|
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MIDLAND 1&2-FSAR

TABLE 12.3-5 (continued)

Room
Building Elevation No. Space Identification

Auxiliary 614'-0" 329 Piping penetration

Auxiliary 614'-0" 330 Makeup tank room

Auxiliary 614'-0" 331 Makeup tank room

Auxiliary 614'-0" 332 Equipment access area

Auxiliary 614'-0" 333 Accessway

Auxiliary 614'-0" 334 Accessway

Auxiliary 614'-0" 335 Pipeway

Auxiliary 614'-0" 336 Radwaste gas decay tank room

Auxiliary 614'-0" 337 Waste gas compressor room

Auxiliary 614'-0" 338 Waste gas compressor room g
Auxiliary 614'-0" 339 Waste gas compressor room

Auxiliary 614'-0" 340 Radwaste gas decay tank room

Auxiliary 614'-0" 341 Transfer tube alignment room

Auxiliary 614'-0" 342 Transfer tube alignment room

Auxiliary 614'-0" 343 Cask

Auxiliary 624'-8" 344 Fuel tilt pit

Auxiliary 619'-6" 345 Fuel tilt pit

Auxiliary 619'-6" 346 Spent fuel pool

Auxiliary 614'-0" 348 Corridor

Auxiliary 614'-0" 349 Stair No. 4 enclosure

Auxiliary 614'-0" 350 Battery room

Auxiliary 614'-0" 351 Batt?ry room

,

Auxiliary 614'-0" 352 Battery room

|
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MIDLAND 1&2-FSAR

TABLE 12.3-5 (continued)

| Room
Building Elevation No. Space Identification

Auxiliary 614'-0" 353 Battery room

Auxiliary 614'-0" 354 Electrical penetration

Auxiliary 614'-0" 355 Electrical penetration
.

Auxiliary 614'-0" 356 Battery room

Auxiliary 614'-0" 357 Battery room

Auxiliary 614'-0" 358 Switchgear room

Auxiliary 614'-0" 359 Switchgear room

| Auxiliary 614'-0" 360 Switchgear room

Auxiliary 614'-0" 361 Switchgear room

Containment 2 619'-6" 369 Isolation valve chamber 27O Containment 2 619'-6" 370 Fuel transfer pit

Containment 2 626'-0" 371 Electrical penetration area

Containment 1 640'-0" 400 Core flooding tanks area

containment 1 640'-0" 401 Core flooding tanks area

Containment 1 634'-0" 402 Reactor vessel area

Containment 1 640'-0" 403 Tank area

Auxiliary 634'-6" 404 LWS concentrate monitor
tank rocn

Auxiliary 634'-6" 405 LWS concentrate monitor
tank room

27
Auxiliary 634'-6" 406 Valve gallery

Auxiliary 634'-6" 407 Accessway

Auxiliary 634'-6" 408 Corridor

Auxiliary 634'-6" 409 Boric acid concentrate
(} tank room

(sheet 9 of 21)
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MIDLAND 1&2-FSAR

TABLE 12.3-5 (continued)

Room
Building Elevation No. Space Identification

Auxiliary 634'-6" 410 Railroad car loading area

Auxiliary 634'-6" 411 Decontamination room

Auxiliary 634'-6" 412A Pump area

Auxiliary 634'-6" 412B Pump area

Auxiliary 634'-6" 413 Hot machine shop

Auxiliary 634'-6" 414A Spent resin storage tank room

Auxiliary 634'-6" 414B Spent resin storage tank room

Auxiliary 634'-6" 415 Hot instrument shop

Auxiliary 634'-6" 416 Valve station

Auxiliary 634'-6" 417A Pipeway
}

Auxiliary 634'-6" 417B Pipeway

Auxilie"y 634'-6" 418 Exit corridor

Auxiliary 634'-6" 419 H&V filter room

Auxiliary 634'-6" 420 Boric acid addition tank room

Auxiliary 634'-6# 421 Boric acid addition tank room

Auxiliary 634'-6" 422 Corridor

Auxiliary 634'-6" 423 Corridor
v

Auxiliary 634'-6" 424 Corridor

Auxiliary 634'-6" 425 Equipment access area

Auxiliary 634'-6" 426 Fuel pool skimmer pump area

Auxiliary 634'-6" 427 Accessway

Auxiliary 634'-6" 428 Degasifier room

Auxiliary 634'-6" 429 Degasifier room

O
(sheet 10 of 21)
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MIDLAND 1&2-FSAR-

() TABLE 12.3-5 (continued)

Room
Building Elevation No. Space Identification

Auxiliary 634'-6" 430 Pipeway

Auxiliary 634'-6" 431 Pipeway

Auxiliary 634'-6" 432 Boric acid addition pumps3

and filters

Auxiliary 634'-6" 433 Boric acid addition pumps
and filters

Auxiliary 634'-6" 434 Demineralizer valves room

Auxiliary 634'-6" 435 Demineralizer valves room

Auxiliary 634'-6" 435A Accessway

Auxiliary 634'-6" 435B Demineralizer valves room

Auxiliary 634'-6" 435C Demineralizer valves room'~'
,

Auxiliary 630'10" 436 Cask wash-down space
"

Auxiliary 613'-6" 437 cask head space

Auxiliary 634'-6" 438 Demineralizer valves room

Auxiliary 634'-6" 439A Accessway

Auxiliary 634'-6" 439B Demineralizer control area

Auxiliary 628'-6" 440A Electrical penetration

Auxiliary 628'-6" 440B Electrical penetration

Auxiliary 628'-6" 441A Electrical penetration

Auxiliary 628'-6" 441B Electrical penetration

Auxiliary 634'-6" 442A Auxiliary access control
and change area

Auxiliary 628'-6" 442B Storage area

Auxiliary 634'-6" 443A Auxiliary access control
and change area

(sheet 11 of 21)
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MIDLAND 1&2-FSAR

TABLE 12.3-5 (continued)

Room
Building Elevation No. Space Identification

Auxiliary 628'-6" 443B Storage area
.

Auxiliary 633'-4" 444 Corridor

Auxiliary 632'-6" 445 Shower

Auxiliary 632'-6" 445A Drying area

Auxiliary 632'-6" 446 Janitors closet

Auxiliary 632'-6" 447 Toilet area

Auxiliary 632'-6" 448 Health physicist office

Auxiliary 632'-6" 448A Health physicist work area

Auxiliary 632'-6" 449 First aid area

Auxiliary 632'-6" 450 Corridor

Auxiliary 632'-6" 451 Access control area

Auxiliary 632'-6" 452 Decontamination area

Auxiliary 632'-6" 453 Sorting area

Auxiliary 632'-6" 454 Laundry area

Auxiliary 632'-6" 455 Clothing storage

Auxiliary 632'-6" 456 Cable chase

Auxiliary 632'-6" 457 Cable chase

Auxiliary 632'-6" 458 Controlled laboratory

Auxiliary 632'-6" 459 Counting room

Auxiliary 632'-6" 460 Locker room

Auxiliary 632'-6" 460A Entrance 27

Auxiliary 632'-6" 461 Change area

Auxiliary 632'-6" 462A H&V chase

O
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() TABLE 12.3-5 (continued)

Room
Building Elevation No. Space Identification

Auxiliary 632'-6" 462B Cable chase

Auxiliary 632'-6" 463A Cable chase

Auxiliary 632'-6" 463B ti&V chase

Auxiliary 632'-6" 464A Cable chase

Auxiliary 632'-6" 464B H&V chase

Auxiliary 632'-6" 465 Corridor

Containment 2 640'-0" 466 Core flooding tanks area

Containment 2 640'-0" 467 Core flooding tanks area

Containment 2 634'-0" 468 Reactor vessel area

(~ Containment 2 640'-0" 469 Tank area

Containment 2 640'-0" 470 Charcoal cleanup unit area
,

Containment 1 640'-6" 500 Emergency lock

Containment 1 640'-6" 501 Emergency lock access platform

Containment 1 642 ' -7 '' 502 Personnel access lock

Containment 1 636'-0" 503 Head storage stand area

Auxiliary 648'-6" 504 Radwaste area 27

Auxiliary 645'-0" 505 Valve gallery area

Auxiliary 645'-0" 506 Chiller area

Auxiliary 645'-0" 507 Chiller area

Auxiliary 645'-0" 508 Valve gr.llery

Auxiliar1 645'-0" 509 H&V filter room

Auxiliary 652'-6" 509A Filter

Auxiliary 6 5 2 '< - 6 " 509B Filter

-(sheet 13 of 21)
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MIDLAND 1&2-FSAR

TABLE 12.3-5 (continued)

Room
Building Elevation No. Orace Identification

Auxiliary 652'-6" 509C Filter

Auxiliary 652'-6" 509D Filter

Auxiliary 652'-6" 509E Filter

Auxiliary 652'-6" 509F Filter

Auxiliary 645'-0" 510 Access area

Auxiliary 652'-6" 511A Filter

Auxiliary 652'-6" 511B Filter

Auxiliary 652'-6" 511C Filter

Auxiliary 652'-6" 511D Filter

Auxiliary 652'-6" SllE Filter
,

Auxiliary 652'-6" SilF Filter

Auxiliary 652'-6" 511G Filter

Auxiliary 652'-6" SllH Filter

Auxiliary 652'-6" 511J Filter

Auxiliary 652'-6" 511K Filter

Auxiliary 652'-6" 511L Filter

Auxiliary 652'-6" 511M Filter

Auxiliary 652'-6" SilN Filter

Auxiliary 652'-6" SllP Filter

Auxiliary 652'-6" 511R Filter

Auxiliary 652'-6" SilS Filter

Auxiliary 652'-6" Silt Filter

Auxiliary 652'-6" SllV Filter
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, TABLE 12.3-5 (continued)

Room
'

Building Elevation No. Space Identification

Auxiliary 645'-0" 512A Demineralizer

Auxiliary 645'-0" 512P bemineralizer

Auxiliary 645'-0" 512C Demineralizer

Auxiliary 645'-0" 512D Demineralizer

Auxiliary 645'-0" 512E Demineralizer

Auxiliary 645'-0" 513A Demineralu er

Auxiliary 645'-0" 513B Demineralizer

Auxiliary 645'-0" 513C Demineralizer

Auxiliary 645'-0" 513D Demineralizer

Auxiliary 645'-0" 513E Demineralizer

Auxiliary 645'-0" 513F Demineralizer

Auxiliary 645'-0" 513G Demineralizer

Auxiliary 645'-0" 513H Demineralizer

Auxiliary 645'-0" 514 Equipment access area

Auxiliary 645'-0" 515 Valve gallery

f Auxiliary 643'-0" 516 New fuel storage

Auxiliary 643'-0" 517 New fuel storage

Auxiliary 645'-0" 518 Access area

Auxiliary 645'-0" 519 Access area

Aux?.liary 642'-7" 522 Electrical equipment room
,

Auxiliary 642'-7" 523 Electrical equipment room

Auxiliary 642'-7" 526 Access platform

Auxiliary 642'-7" 527 Access platform

(sheet 15 of 21)
Revision 27
3/80

, . . . .



MIDLAND 1&2-FSAR

TABLE 12.3-5 (continued)

Room
Building Elevation No. Space Identification

Auxiliary 646'-0" 528 Lower cable spreading room

Auxiliary 646'-0" 52s Lower cable spreading room

Auxiliary 646'-0" 530 Process instrument room

Containment 2 640'-6" 536 Emergency lock

Containment 2 640'-6" 537 Emergency lock access platforr

Containment 2 642'-7" 538 Personnel access lock

Containment 2 636'-0" 539 Head storage stand area

Containment 1 659'-0" 601 Piping penetration

Containment 1 659'-0" 602 Reactor head storage

containment 1 659'-0" 603 Piping penetration

Auxiliary 659'-0" 604 H&V equipment room |27
Auxiliary 659'-0" 605 Operating area

Auxiliary 659'-0" 606 Boric acid mixing tank area

Auxiliary 659'-0" 607 Boric acid and clean resin
tank area

Auxiliary 659'-0" 608 H&V filter room

Auxiliary 659'-0" 610 Corridor

Auxiliary 659'-0" 611 H&V equipment room 27

Auxiliary 659'-0" 612 Auxiliary equipment room

Auxiliary 659'-0" 613 Auxiliary equipment room

Auxiliary 659'-0" 614 Main control instrument
rack room

Auxiliary 659'-0" 615 Electrical equipment room

Auxiliary 659'-0" 616 Pump room

O
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TABLE 12.3-5 (continued)

Room
Building Elevation No. Space Identification

Auxiliary 659'-0" 617 Office

Auxiliary 659'-0" 619 Kitchenette

Auxiliary 659'-0" 621 Toilet

Auxiliary 659'-0" 622 Air lock area 27

Auxiliary 659'-0" 623 Accessway

Auxiliary 659'-0" 624 Safety equipment room

Auxiliary 659'-0" 625 Control room

Auxiliary 659'-0" 626 Safety equipment room

Auxiliary 659'-0" 627 Liquid waste evaporator area

Auxiliary 659'-0" 628 Liquid waste evaporator area

Auxiliary 659'-0" 629 Liquid waste evaporator area i

Auxiliary 659'-0" 630 Liquid waste evaporator area

Auxiliary 659'-0" 631 Pump room

Auxiliary 659'-0" 632 Valve gallery

Auxiliary 659'-0" 633 Valve gallery

Auxiliary 659'-0" 634 Pump room

Containment 2 659'-0" 635 Piping penetration

Containment 2 659'-0" 636 Reactor head storage

Containment 2 659'-0" 637 Piping penetration

Auxiliary 659'-0" 638A Valve gallery-

Auxiliary 659'-0" 638B Valve gallery

Auxiliary 659'-0" 639A Pump area

Auxiliary 659'-0" 639B Pump area

\ |
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TABLE 12.3-5 (continued) h

Room
Building Elevation No. Space Identification

Auxiliary 674'-6" 700 Electrical equipment room

Auxiliary 674'-6" 701 Electrical equipment room

Auxiliary 674'-6" 702 Containment purge room

Auxiliary 674'-6" 703 Containment purge room

Auxiliary 673'-6" 704 Accessway

Auxiliary 673'-6" 705 Accessway

Auxiliary 673'-6" 707 H&V chase 27

Auxiliary 673'-6" 708 H&V equipment room

Auxiliary 674'-6" 709 Upper cable spreading room

Auxiliary 674'-6" 710 Upper cable spreading room 27

Auxiliary 673'-0" 711 Component cooling water
storage tank room

Auxiliary 673'-0" 712 Component cooling water
storage tank room

Containment 1 685'-0" 725 RB operating area

containment 1 685'-0" 726 RB operating area

Containment 1 688'-0" 727 Reactor cavity cover

Auxiliary 690'-6" 730 Air intake area
,

Auxiliary 690'-6" 731 Air intake area

Auxiliary 685'-0" 732 H&V equipment area

Auxiliary 685'-0" 733 H&V equipment area

Auxiliary 685'-0" 734 H&V equipment area

Auxiliary 689'-6" 735 Elevator machine room

Auxiliary 685'-0" 737 H&V equipment area

O
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MIDLAND 1&2-FSAR

() TABLE 11.3-5 (continued)

Room
Building Elevation No. Space Identification

Auxiliary 685'-0" 738 H&V equipment area

Auxiliary 685'-0" 739 H&V control room

Containment 2 685'-0" 740 RB operating area

Containment 2 685'-0" 741 RB operating area

Conteinment 2 688'-0" 742 Reactor cavity cover

Turbine 614'-0" 380 Tank area - Unit 1

Turbine 614'-0" 381 Tank area - Unit 2

Turbine 614'-0" 382 Operator area - Unit 1

Turbine 614'-0" 383 Operator area - Unit 2

O Turbine 614'-0" 384 condensate demineralizer -
Unit 1

Turbine 614'-0" 385 Condensate demineralizer -
Unit 2

Turbine 614'-0" 386 Battery room - Unit 1

Turbine 614'-0" 387 Battery room - Unit 2

Turbine 614'-0" 388 Switchgear area - Unit 1

Turbine 614'-0" 389 Switchgear area - Unit 2

Turbine 614'-0" 390 Condenser - Unit 1

Turbine 614'-0" 391 Condenser - Unit 2

Turbine 593'-7" 392 Condensate pump pit - Unit 1

Turbine 593'-7" 393- Condensate pump pit - Unit 2-

Turbine 614'-0" 394 Electrohydraulic control unit

Turbine 614'-0" 395 Electrohydraulic control unit

g Turbine 614'-0" 396 Stair No. 20 enclosure

b
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MIDLAND 1&2-FSAR

TABLE 12.3-5 (continued)

Room
Building Elevation No. Spsce Identification

Turbine 614'-0" 397 Stair No. 21 enclosure

Turbine 614'-0" 398 Stair No. 22 enclosure

Turbine 634'-6" 470 Feedwater heater - Unit 1

Turbine 634'-6" 471 Feedwater heater - Unit 2

Turbine 634'-6" 472 Load center area - Unit 1

Turbine 634'-6" 473 Load center area - Unit 2

Turbine 634'-6" 474 Switchgear - Unit 1

Turbine 634'-6" 475 Switchgear and load center
area - Unit 2

Turbine 634'-6" 476 Feedwater pump - Unit 1

Turbine 634'-6" 477 Feedwater pump - Unit 2

Turbine 634'-6" 478 Turbine stop valves - Unit 1

Turbine 634'-6" 479 Turbine stop valves - Unit 2

Turbine 631'-0" 480 Lube oil room - Unit 1

Turbine 631'-0" 481 Lube oil room - Unit 2

Turbine 634'-6" 482 Toilet area

Turbine 634'-6" 483 Locker room

Turbine 634'-6" 484 Shower area

Turbine 634'-6" 485 Entry

Turbine 634'-6" 486 Uncontrolled laboratory

Turbine 634'-6" 487 Entry

Turbine 634'-6" 488 Entry

Turbine 634'-6" 489 Corridor

O
(sheet 20 of 21)
Revision 27
3/80



. __ _ _ -

MIDLAND 1&2-FSAR .

,

( . TABLE 12.3-5 (continued)

Room
Building Elevation No. Space Identifica' tion,

Turbine 634'-6" 490 Load center area - Unit 1
1

Turbine 634'-6" 491 Air compressors and after- |
'

; cooler '

Turbine 660'-0" 639 Programming room
4 Turbine 659'-0" 640 Deaerating feedwater heater

Turbine 659'-0" 641 Deaerating feedwater heater |

Turbine 659'-0" 642 Turbine-generator operating j,

| area ;
1 1

; Turbine 659'-0" 643 Turbine-generator operating
! area
i
' Turbine 695'-0-5/16" 750 H&V chiller and service area 1

) Turbine 695'-0-5/16" 751 H&V chiller and service area
I

!

: Turbine 675'-0" 752 Computer room

-.

0
1

4

i

;

i

!
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Plant Technical a. Graduate in engineering, a related physical

C-s) Engineer science, or equivalent (minimum of 4 years 8, # experience)

b. Minimum of 1 year nuclear power plant
experience

c. Minimum of 3 years of professional
level-experience in nuclear services, 23
nuclear plant operation, or nuclear
engineering

Staff Health a. Graduate in health physics, engineering,
Physicist a physical science, or equivalent

experience (minimum of 4 years)
8

Staff Chemist a. Graduate in engineering, a physical
,

science, or equivalent in experience
(minimwa of 4 years)

Instrument and a. Graduate in engineering, a related
Control Engineer physical science, or equivalent (4 years

college education creditable on a
1-for-1 basis towards total power plant
experience)

b. Minimum of 5 years experience in in-
strumentation and control, of which a('')g minimum of 6 months must be in nuclearg,
instrumentation and control

27
Instrument and a. High school diploma or equivalent
Control
Supervisor b. Minimum of 4 years of responsible

power plant experience in the craft
'

or discipline he supervises

Reactor Engineer a. Graduate in engineering or a related
physical science

b. Minimum of 2 years of experience
in areas of reactor physics, core
measurements, core heat transfer, and
core physics testing programs |23

General / Associate a. Graduate in engineering or a related
Engineers physical science

O4

V
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Plant Superviscr/ a. Iligh school diploma or equivalent
Shift Supervisors

b. Minimum of 4 years of responsible power
plant experience, 1 year of which is in
nuclear power. A maximum of 2 years
of academic training may be
substituted for the 4 years of power
plant experience

c. Shall be qualified for, acquire, and
hold an active senior reactor operator
license

| 20
Control a. liigh school diploma or equivalent
Operator I

b. Minimum of 2 years of power plant
experience, of which a minimum of
1 year is nuclear power plant
experience

c. Shall be qualified for, acquire, and
hold an active reactor operator's
license

control a. 11igh school diploma or equivalent
Operator II
Licensed Auxiliary
Operator

b. Minimum of 2 years power plant
experience of which a minimum of
1 year is nuclear power plant
experience

c. Shall be qualified for, acquire,
and hold an active reactor operator's
license

t

! Revision 23
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14A.1.25 CHILLED WATER AND SAFEGUARDS CHILLED WATER SYSTEMS

1. Purpose

To demonstrate that the safeguards chilled water system
will function properly and to demonstrate proper component
response following receipt of simulated ESFAS signals.

2. Prerequisites

2.1 Construction activities complete on items to be
tested

2. 2 Appropriate system instrumentation calibrated and
operational

2.3 Appropriate power sources available

2.4 Service water system available

2.5 Control logic and alarm circuitry functional checks
complete

3. Test Method

3.1 verify that the chiller units supply chilled water
at rated flow and temperature conditions.

()| 3.2 Verify chilled water flow to all supplied
components.

3.3 Demonstrate proper compenent response and water
27flows upon receipt of simulated ESFAS signals.

4. Acceptance criteria
,

l

The chilled water and safeguards chilled water systems
function as described in Subsections-9.2.9 and 9.2.10.

J

I
<

O
14A.1-25 Revision 27
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14A.l.26 VEf1TILATIOt3 SYSTEMS

1. Purpose

1.1 To demonstrate proper operation of the following
ventilation systems:

a. Control room area ventilation system

b. Spent fuel pool area ventilation system

c. Auxiliary and radwaste area ventilation system

d. Turbine building area ventilation system

e. Engineered safety features ventilation system

f. Reactor building ventilation system

9 Diesel generator building ventilation system

h. Service water pump structure ventilation
system

i. Reactor building air purification and cleanup
system

1.2 To demonstrate proper system component response to
simulated ESPAS signals where applicable

1.3 Demonstrate the control room pressurization system
o.oer.tes as required by design. 20

2. Prerequisites

2.1 Construction activities complete on items to be
tested

2.2 System instrumentation calibrated and operational

2.3 Appropriate power sources available

2.4 Control logic and alarm circuitry functional checks
complete 27

3. Test Method

3.1 Demonstrate proper operation of system f ans and
verify air flow, distribution, and pressure control | 20
are within specification.

1.2 For applicable systems, demonstrate proper system
component response and air flow following receipt of | 27simulated ESFAS signals.

14A.1-26 Revision 27
-
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4.- Acceptance' Criteria ;

9 !
The. ventilation. systems operate as described in Section j

! 9.4. ESFAS actuated components function as' described in
_

'

!1 Chapter 6.
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14A.l.27 HEPA FILTER AND CHARCOAL ADSORBER TEST

1. Purpcse

To demonstrate leaktightness and particle removal ability
of HEPA filter banks and charcoal adscrber units in the
control room ventilation system, spent fuel pool area
ventilation system, auxiliary and radwaste area ventilation 20
system, ESF ventilation system, and reactor building air
purification and cleanup system.

2. Prerequisites

Ventilation systems associated with filters are operational

3. Test Method

3.1 Inject an aerosol of DOP (dioctylphthalate) upstream
of HEPA filters. Take a sample downstream of HEPA
filter and determine concentrations.

3.2 Inject gaseous freon 112 (or equivalent) upstream of
charcoal adsorbers. Obtain upstream and downstream
samples and determine concentrations.

4. Acceptance Criteria

The HEPA filter and charcoal adsorber units meet or exceed
the filter efficiencies given in Regulatory Guide 1.52.

,

|

Revision 20
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14A.1.32 BORON RECOVERY SYSTEM

(- 1. Purpose

To demonstrate the capability of the boron recovery system
to recover boric acid from reactor coolant.

2. Prerequisites

2.1 Construction activities complete on items to be
tested

2.2 Appropriate system instrumentation calibrated and

,

operational
J

2.3 Appropriate power sources available
]

2.4 Steam supply available for running evaporator and 27
degassifier

2.5 Control logic and alarm circuitry functional checks
complete

2.6 Component cooling water supply available

2.7 Primary water and demineralized water available to 27
fill loop seals

) 2.8 Nitrogen available for blanketing the tanks

3. Test Method
4

3.1 Demonstrate operability of system design flowpaths

3.2 Demonstrate design head and flow curve for system | 27
pumps

3.3 Demonstrate ability to recover boric acid and*

produce demineralized water of specified quality

3.4 Demonstrate the system interlocks and controls
function as designed 27

3.5 Demonstrate operability of system degasifiers

4. Acceptance Criteria

The boron recovery system performs as specified in
Subsection 9.3.7.

.

O.
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14A.1.33 EMERGENCY DIESEL FUEL OIL STORAGE TRANSFER SYSTEM

O1. Purpose

To demonstrate proper operation of the emergency diesel
fuel oil storage and transfer system.

2. Prerequisites

2.1 Construction activities complete on items to be
tested

2.2 Appropriate system instrumentation calibrated and
operational

2.3 Control logic and alarm circuitry functional checks
complete

3. Test Method

3.1 Verify design head and flow of transfer pumps.

3.2 Demonstrate all flowpaths of the fuel oil storage
system.

3.3 Demonstrate proper load group assignments for
20electrically powered equipment and instrumentation.

4. Acceptance Criteria

The emergency diesel fuel oil storage and transfer system
functions as specified in Subsection 9.5.4.

Revision 20
14A.1-34 4/79
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14A.1.70 RCS LOW-PRESSURE OVERPROTECTION FEATURES,b
1. Purpose

To verify proper operation of relief and alarm actuation of
the low temperature overpressure protection features.

2. Prerequisites
.

.

.

; 2.1 The DHRS suction from RCS relief valves has been
! satisfactorily tested in accordance with
' ASTM Section XI, Subsection 1WV3510.

2.2 The RCS is operating in the DHR mode with a
pressurizer steam bubble above 35 psig and
below 220F. 21

3. Test Method

! 3.1 Simulate, in turn, each DHRS suction isolation valve
from the RCS not open.

3.2 Simulate pressurizer pressure above the power
operated relief valve (PORV) setpoint.

j 4.0 Acceptance Criteria

4.1 Alarms on each DHRS suction isolation valve function'

properly.

4.2 PORV opens and closes at the required setpoints.

!

i

t

''
Revision 21

14A.1-75 5/79

.

7 r - - .ee - y .--- - , + - - - t - - , *v



-

1

MIDLAND 1&2-FSAR

14A.I 71 PROCESS DRAINAGE

1. Purpose

To demonstrate the operability of the floor drainage system
for potentially radioactive drains.

2. Prerequisites

Construction activities complete on items to be tested.

3. Test Method

3.1 Bench test valves located in drain lines from rooms
housing critical equipment to demonstrate leak
tightness.

3.2 Demonstrate that the radioactive waste drainage
system is independent from nonradioactive drainage
sys te ms .

3.3 Demonstrate proper flowpa ths .

4 Acceptance Criteria

Equipment and floor drainage system operate as described in
FSAR Subsection 9.3.3.

O

O
14A.1-76 Revision 27
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APPEi: DIX 15B
O
V MATHEMATICAL MODELS FOR RADIOLOGICAL CONSEQUENCES

15B.1 ACTIVITY RELEASE MODELS

15B.1.1 PATHWAYS

The release pathways for the major accidents are shown
schematically in Figure 15B-1. The accidents and their
respective pathways are given below with the letters (A- E, A-F-E,
etc) referring to the labels used in Figure 15B-1.

Secondary system releases (SSR) : S~E

Radwaste gas system failure (RGSF) : A-E

Liquid waste system component failure (LWSCF) : A~E

Fuel handling accident (FHA) : A -4 F -* E

Control rod ejection accident (CREA) : S -4 E + C -4 E

Loss-of-coolant accident (LOCA)

Containment release - C - E-+ CR
Hydrogen purge - C -F -+ E
ESF pump and line leakage - A-E

O<
15B.1.2 MATHEMATICAL MODELS

15B.1.2.1 Activity Release to Atmosphere

The activity of isotope i in the confining structure prior to
release 'o the atmosphere is described by: |

|

A, (t) =Ai(0)e A'' curies (1)

where,

A, (t) = activity of isotope i in the
structure at time t, curies

A, (0) = initial activity of isotope i
released to the structure, curies

A, = removal constant of .4 sotope i
in the structure, s-*

A; = A , + X,; + to

b
15B.1-1
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where

O
Aoi= decay constant of isotope i, s-1

A , = removal constant for spraysr

on isotope i, s-a (used only
in LOCA analysis)

L = leakage or release rate of
structure atmosphere, s-t

The rate of activity released to the atmosphere for isotope i is:

dR, (t) f. L . A, (t) curieo/s (2) | 27=

dt

which solving yields:

f L A, (0) (1 -e A") curies (3)F,(t) =

A.

where
activity released to the atmosphereP, (t) =

for isotope i, curies

f = fraction of isotope i which is not
removed L filtration3

All other symbols are previously defined.

For cases of direct release to the atmosphere, decay and holdup
are not considered (i . e. , Aa, = 0 and L is very large) . Equation
3 becomes:

f A, (0) curies (4)R, (t) =

and if there is no filtration, thei:

A, (0) curies (5)R, (t) =

|

|
|

Revision 27
15B.1-2 3/80



__ _ _ . - - - - _ _ _ _ _ - _ _ _ - _ _ _ _ _ _ _ .

MIDLAND 162-FSAR

The activity released to the atmosphere for isotope() i during time interval j is:

Ri(t ) curies (6)= Ri (t )R; -
i 2 3

where

t t = endpoints of time interval j, si, 2

15B.1.2.2 Activity Released to Control Room

Referring to Figure 15B-2, the rate of change of activity of
isotope i during time interval j inside the control room is:

C(t) (7)VdC;(t) = F+FL+AdiVKF (1-n g) + F2 B (t) + K F + F (l-t;- C (t) -i 3 i5 4 i

dt'

where

,

V = control room volume, m3

) control room concentration of isotope iCi(t) =

at time t, curies /m3

K = F,-F.

Fr

F + F , m3/sE =
r 3 3

intake rate of outside air, m3/sF =
3

total recirculation flow, m3/sF =
3

flow to battery room, m3/sF w
e

71 intake filter efficiency=

F2 unfiltered inleakage of outside air into=

control room, m3/s

activity concentration of isotope i inBi(t) =

the outside atmosphere at time t,
'

curies /m3

= L Ai(t) (x/q)3.

O
15B.1-3
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activity of isotope i in containmentA, (t) =

volume at time t, curies

(x/0), = atmospheric dispersion factor between
containment and control room intake vent
during time interval j, s/m3

'2 recirculation filter efficiency=

recirculation flow that passes through theF =
4

recirculation filter, m3/s

recirculation flow that does not pass throughF,, =

recirculation filter, m3/s

control room leakage to atmosphere, m3/sF =
t

Substituting Equation 1 for A (t) and rearranging yields:

X, L A (o)e-Ai' - Y C (t) curiedC;(t) = i ii (8) | 27
3di m .3

where

X" K( l-U ] ) I; t + 17 (X/Q;/V m-3
';

Yi I'3 + I;L + Adi V - K (15 + l#4 ( 1-92)) /V s~ l
=

solving Equation 8 yields the control room concentration: | 27

CtIi = X; L A j(o) { e-A t , eNl3 , p gg)c-Y t curie /m3 (9)i i i i

Yj-Ai

The integrated activity of isotope i during time interval j
inside the control room is:

'

V C (t) dt curie - s (10)Icij = i

where

i, 2 endpoints of time interval j, st t =

-

Revision 27
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15B.2 DOSE MODELS

| () 15B.2.1 THYROID DOSE VIA INHALATION

The thyroid dose is calculated based on the method outlined in
TID 14844.(1) The following breathing rates, taken from
Reference 2, are used in the dose analysis.

Time Interval Breathing Rate

O to 8 hours 3.47 x 10-* m3/s

i 8 to 24 hours 1.75 x 10-* m3/s

1 to 30 days 2.32 x 10-* m3/s
'

The dose conversion factors used in the dose analysis are taken
from Reference 1 and presented below.

Dose Conversion Factor
Isotope (rem /ci-inhaled)

I-131 1.48 x 106
I-132 5.35 x 10+
I-133 4.00 x 105
I-134 2.50 x 10*O I-135 1.24 x 105 I

'

\

15B.2.1.1 Doses to Offsite Personnel

The dose to the thyroid due to inhalation during time interval j !
at distance x from release is described by: !

\v

ih(x),=IIRj f (x)3* ] IX'ItiD R j rem (11)i

where

D IX)j = thyroid inhalation dose at distanceeh

x from release during time interval j, rem

DCF = dose conversion factor for iodinei
isotope i, rem / curies-inhaled

BR = breathing rate during time interval j,g

m3/s

O_-s
153.1-5
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X (x) = atmospheric dispersion factor at
li distance x during time interval j, s/m3 |27

'

R,, = activity released for iodine isotope i during
time interval j, curies

1SB.2.1.2 Doses to Control Room Personnel

The dose to the thyroid due to inhalation during time interval j -
inside the contrcl room is:

'
D = OFjBR; y DCF;ICj/V rem (12)i

where

OF, = occupancy factor, fraction of time personnel
are in control room during time interval j

All other symbols as previously defined.

Tha occupancy factors used are taken from Reference 3 and
presented below.

Time Interval occupancy Factor

0-1 day 1. 0

1-4 days 0.6

4-30 days 0.4

15B.2.2 WHOLE-BODY GAMMA DOSE
_

The whole-body gamma dose model is taken from References 2 and 4
with credit taken for the absorption of the gamma radiation
afforded by the first 5 centimeters of tissue. The whole-body

| gamma dose is calculated assuming the individual is located at
the center of the hemispherical radioactive cloud.

15B.2.2.1 Doses to Offsite Personnel

| The whole-body gamma dose to any individual at distance x from
the release during time interval j is:

Revision 27
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D (x)j = x (x), K IGDI j R jy i rem (13)
D *

where

Dy(x), = whole-body gamma dose during time
interval j at distance x, rem

IGDF, = " semi-infinite" cloud gamma dose conversion |27
factor for isotope i, rem-m3

curies-s

All other symbols as previously defined.

T (14)
IGDFj = 0.25 y e'# ald E Fjg rem - m3i

curie - s
,

where

() 0.25 = dose conversion constant

= energy absorption coefficient in tissue7# '' for gamma energy 8, cm-1 (Reference 5)

d = tissue depth, 5 cm

E, = gamma energy i, MeV (References 6, 7, and 8)

F = fraction of occurrence that the decay ofii
isotope i gives off energy
(References 6, 7, and 8)

Table 15B-1 gives the semi-infinite cloud whole-body gamma dose
conversion factors used in the analyses.

15B.2.2.2 Doses to control Room Personnel

The whole-body gamma dose to control room personnel is described
by:

-|

O
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(D )j = OFj ! ICij FGDF /Vi rem

whare

(D " ) j = whole-body gamma dose to control roomy
personnel during time interval j, rem

finite cloud gamma dose ccnversionFGDF, =

factor for isotope i, rem-m3
curies-s

FGDP is calculated based on the model given in Reference 9, with
credit taken for the attenuation of the gammas through the first
5 centimeters of tissue and integrated over the volume of the
finite cloud of radius R.

Epl d pp jy-pgR]- Q [c-FlR ( g R+ 1)-1]f
14 (16)FGDFj = 0.25

where

vi = energy absorption coefficient in air for gammaa

energy , m-a

ui = total absorption coefficient in air
for gamma energy i, m-1

K, = " correction" factor for scatter for gamma energy I=# - #ai | 27
Nat

R = radius or hemisphere with volume equal to control |
room volume, m

All other symbols as previously defined.

Table 15B-1 gives the whole-body gatrma dose factors for the |
81,851 cubic foot control room (R = 10. 4 m) .

l

9!Revision 27 ,
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b. Alternative equivalent zone designations and
requirements may be utilized to cover those situations

'- not included in the subject standard. For example,
there are situations in which shoe covers and/or
coveralls are required but material accountability is
not.

Positions a and b were previously accepted by the NRC on May 30,
1975, as a part of Revision lA of Bechtel Topical Report
BQ-TOP-1.

c. Section 2.1, Planning - The project will use four
cleanliness zones instead of the five zones listed in
this paragraph. These zones will provide the necessary
cleanliness and will provide less confusion in the
field. The requirements of Zones I and II in the
standard will be included in Zones A and B of the field
procedure. The requirements of Zone III of the standard
will be covered by including these items into Zone B or
upgrading Zone C for the particular item. Zone IV will
be included in Zone C, except the restric{ ions on
tobacco or eating are not required. This zone can be
upgraded to include these restrictions for particular 16
items if necessary. Zone V will be incorporated into
Zones C or D as required.

(Note: Zone C provides no restriction except that the
areas will be maintained free of detrimental scrap

. / materials and will be swept regularly.) Protective
coverings will be utilized in work areas to minimize
grease and oil spillage on finished surfaces. Zone D
areas will be heavy construction areas without
cleanliness restrictions and will be upgraded to Zone C
when the heavy construction is completed.

Zones
Restriction List A B C D

Clothing changes Yes No No No
Clean gloves, shoe covers, Yes Yes No No
head covering

Filtered air Yes No No No
Material precleaning Yes No No No
Material accountability Yes Yes No No
Personnel accountability Yes Yes No No
No use of tobacco / eating Yes Yes No No

d. Paragraph 2.2, 1>rocedures and Instruction - This
paragraph requires procedures for safety and fire
regulations. The project will use procedures which
describe existing national, state, and local codes and
regulations to control safety and fire. The National
Fire Protection Association is the national fire code
followed at the site.

'/ Revision 19
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Positions c and d were reviewed and found acceptable by the NRC.
This evaluation is in the NRC's letter to CPCo dated August 12,
1977, dealing with regulatory guides in the quality assurance
category.

17.1.1.9 Alternatives to and Interpretations of Regulatory Guide 16

1.54 - 6/73 (ANSI N101.4-1972)

ANSI N101.4-1972:

a. The painting requirements for the Midland project are
specified in five project painting specifications, most 12 7
of which were developed prior to the issuance of
Regulatory Guide 1.54. ANSI N101.4 was used extensively
in the development of these specifications and
compliance to ANSI N45.2 is required by Consumers Power
Company for equipment procured for the Midland project.
Although not specifically required in all four
specifications, ANSI N101.4 and ANSI N101.2 are
generally referenced and used in evaluation and approval
of vendor painting procedures.

b. In instances where non-LOCA qualified paint is used on
small components with a limited painted surface such as
valve operators, instrumentation, small accessory
components, and equipment trim, the FSAR provided the
total surface area painted with these non-LOCA qualified
paints to substantiate their limited application and
therefore acceptable use. It is the applicant's
position that, upon completing the tabulation of the
amount of non-LOCA qualified paint used inside the
Midland containment, if this amount is below 100 kg, the
amount is acceptable. In the calculation of this total 16weight, only components exposed to the LOCA environment
will be considered. I f, upon completion of the
tabulation of the amount of non-LOCA qualified paint
used inside containment, this amount exceeds 100 kg, it
is the applicant's position that the following will be
considered in conjunction with system characteristics
(sump screen size and spray nozzle openings) to
determine acceptability or necessity of any corrective
actions:

1. The areas of paint exposed to the containment LOCA
atmosphere

2. The mode of paint failure (i.e., flaking or
solubility)

3. The potential of the paint reactants reaching the
containment sump, considering possible surrounding
traps such as insulation, etc

Revision 27
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Q&R LOEP-25 Rev. 27
O&R LOEP-26 Rev. 27
Q&R LOEP-27 Rev. 27
Q&R LOEP-28 Rev. 27
Q&R LOEP-29 Rev. 27
Q&R LOEP-30 Rev. 27
Q&R LOEP-31 Rev. 27
Q&R LOEP-32 Rev. 27
O&R CR-1 Rev. 16
Q&R CR-2 Rev. 17
O&R CR-3 Rev. 17
O&R CR-4 Rev. 26
Q&R CR-5 Rev. 16
O&R CR-6 Rev. 27
O&R CR-7 Rev. 16
O&R CR-8 Rev. 16
Q&R CR-9 Rev. 16

/m

Q&R LOEP-1 Revision 27s.
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Responses to flRC Ouestions
Midland 162

0&R CR-10 Rev. 20
QSR CR-10a Rev. 27
Q&R CR-10b REv. 27
O&R CR-ll Rev. 17
O& R CH-12 Rev. 17
O&R CR-13 Rev. 21
O&R CR-14 Rev. 21
O&R CR-14a Rev. 21
07R CR-14b Rev. 21
O&R CR-15 Rev. 19
O&R CR-16 Rev. 17
O&R CH-17 Rev. 17
O&R Cit-18 Rev. 20
O&R cit-19 Rev. 17
O&R CR-20 Rev. 21
O&R CR-21 Rev. 21
O&R CR-22 Rev. 21
O&R CH-22a Rev. 17
O& R CR-22b Rev. 17
O&R CR-23 Rev. 21
O&R CR-24 Rev. 18
OLR CR-25 Rev. 17
O&R CR-26 Rev. 17
O&R Crt-27 Itev . 19

Q&R CR-28 Rev. 17
OhR CR-29 Rev. 18
O&R CR-30 Rev. 18
O&R CH-31 Rev. 18
O& R Cit-32 Rev. 20
Ohlt cit-33 Rev. 17
Q&R CR-34 Rev. 18
O&R CR-35 Rev. 26
O&R CR-36 Rev. 16
O&R cit-37 Rev. 19
O&R CR-38 Rev. 19
O&R CR-39 Rev. 19
O&ll CR-40 Rev. 19
O&Il Cit-41 Rev. 19
Chapter 1 Tab
O& It 1-1 Rev. 18
1.1 Tab Rev. 2
1.2 Tab Rev. 2
O&R 1.2-1 Rev. 18
O&R 1.2-2 Rev. 18
O&R 1.2-3 Rev. 18
1.3 Tab Rev. 2
1.4 Tab Rev. 2
1.5 Tab Rev. 2
O&R 1.5-1 Rev. 18

*

O&R 1.5-2 Rev. 18
1.6 Tab Rev. 2
O& lt 1.6-1 Rev. 12
1.7 Tab Itev . 2

Chapter 2 Tab

e
O&R LOEP-2 Revision 27
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Rcsponsas to NRC Questions
Midland 1&2

Q&R 2-i Rev. 22
3'

\_, Q&R 2-ii Rev. 24
Q&R 2-iii Rev. 20
Q&R 2-iv Rev. 24
2.1 Tab Rev. 2

i Q&R 2.1-1 Rev. 3
Q&R 2.1-2 Rev. 3

; Q&R 2.1-3 Rev. 3
2.2 Tab Rev. 2
Q&R 2.2-1 Rev. 3
Q&R 2.2-2 Rev. 3
Q&R 2.2-3 Rev. 11
Q&R 2.2-4 Rev. 3
2.3 Tab Rev. 2
Q&R 2.3-1 Rev. 13
Q&R 2.3-2 Rev. 13
Q&R 2.3-3 Rev. 11
Q&R 2.3-4 Rev. 3
Q&R 2.3-5 Rev. 8
Q&R 2.3-6 Rev. 8
Q&R 2.3-7 Rev. 8

'Q&R 2.3-8 Rev. 14
Q&R 2.3-9 Rev. 8
Q&R 2.3-10 Rev. 8
Q&R 2.3-11 Rev. 8
Q&R x.3-12 Rev. 11
Q&R 2.3-13 Rev. 8O Q&R 2.3-14 Rev. 8
Q&R 2.3-15 Rev. 8
Q&R 2.3-16 Rev. 8
Q&R 2.3-17 Rev. 8
Q&R 2.3-18 Rev. 14
Q&R 2.3-19 Rev. 14

!

Q&R 2.3-20 Rev. 14
Q&R 2.3-21 Rev. 17
Q&R 2.3-22 Rev. 17
2.4 Tab Rev. 2
Q&R 2.4-1 Rev. 3
Q&R 2.4-2 Rev. 7
Q&R 2.4-3 Rev. 7
Q&R 2.4-4 Rev. 8
Q&R 2.4-5 Rev. 12
Q&R 2.4-6 Rev. 26
Q&R 2.4-7 Rev. 8
Q&R 2.4-8 Rev. 8
Q&R 2.4-9 Rev. 8
Q&R 2.4-10 Rev. 20
Q&R 2.4-11 Rev. 20
Q&R 2.4-12 Rev. 26
Q&R 2.4-13 Rev. 26
Q&R 2.4-14 Rev. 26
Q&R 2.4-15 Rev. 22

O t\_/ Q&R LOEP-3 Revision 27
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R pon:n3 to NRC Qu;3tions
Midland 1&2

hQ&R 2.4-16 Rev. 22
Q&R 2.4-17 Rev. 22
Q&R 2.4-18 Rev. 22
Q&R 2.4-19 Rev. 22
Q&R Tbl. 2.4-1 Rev. 19
Q&R Tbl. 2.4-2 Rev. 22
Q&R Tbl. 2.4-3 Rev. 20
Q&R Fig. 2.4-1 Rev. 19
Q&R Fig. 2.4-2 Rev. 26
Q&R Fig. 2.4-3 Rev. 22
Q&R Fig. 2.4-4 Rev. 22
2.5 Tab Rev. 2
Q&R 2.5-1 Rev. 3
Q&R 2.5-2 Rev. 5
Q&R 2.5-3 Rev. 18
Q&R 2.5-4 Rev. 18
Q&R 2.5-4a Rev. 18
Q&R 2.5-4b Rev. 18
Q&R 2.5-5 Rev. 8
Q&R 2.5-6 Rev. 8
Q&R 2.5-7 Rev. 8
Q&R 2.5-8 Rev. 8
Q&R 2.5-9 Rev. 8
Q&R 2.5-10 Rev. 22
Q&R 2.5-11 Rev. 15
Q&R 2.5-12 Rev. 14
Q&R 2.5-13 Rev. 14
Q&R 2.5-14 Rev. 14
Q&R 2.5-15 Rev. 14
Q&R 2.5-16 Rev. 26
Q&R 2.5-17 Rev. 15
Q&R 2.5-18 Rev. 26
Q&R 2.5-19 Rev. 26
Q&R 2.5-20 Rev. 21
Q&R 2.5-21 Rev. 20
Q&R 2.5-22 Rev. 26
Q&R 2.5-23 Rev. 20
Q&R 2.5-24 Rev. 20
Q&R 2.5-25 Rev. 24
Q&R 2.5-26 Rev. 24
Q&R 2.5-27 Rev. 24
Q&R 2.5-28 Rev. 24
Q&R 2.5-29 Rev. 24
Q&R 2.5-30 Rev. 24
Q&R 2.5-31 Rev. 26
Q&R 2.5-32 Rev. 24
Q&R 2.5-33 Rev. 26
Q&R 2.5-34 Rev. 26
Q&R Tbl. 2.5-1
Sheet 1 Rev. 18
Sheet 2 Rev. 18
Q&R Tbl. 2.5-2

Q&R LOEP-4 Revision 27
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Rocponses to NRC Quastions
Midland 1&2

O Sheet 1 Rev. 18
Sheet 2 Rev. 181

Sheet 3 Rev. 18
Q&R Tbl. 2.5-3
Sheet 1 Rev. 18
Sheet 2 Rev. 18
Sheet 3 Rev. 18
Q&R Tbl. 2.5-4
Sheet 1 Rev. 18
Sheet 2 Rev. 18
Sheet 3 Rev. 18
Sheet 4 Rev. 18

i Sheet 5 Rev. 18
Sheet 6 Rev. 18
Q&R Fig. 2.5-1 Rev. 22
Q&R Fig. 2.5-2 Rev. 22
Q&R Fig. 2.5-3 Rev. 24

|
Appendix 2A Tab Rev. 5

; Appendix 2B Tab Rev. 5
| Appendix 2C Tab Rev. 5
| Chapter 3 Tab

Q&R 3-i Rev. 20
Q&R 3-ii Rev. 27t

Q&R 3-iii Rev. 27
Q&R 3-iv Rev. 21
Q&R 3-v Rev. 21
Q&R 3-vi Rev. 21

O Q&R 3-vii Rev. 21
Q&R 3-viii Rev. 21
Q&R 3-ix Rev. 21
Q&R 3-x Rev. 21
Q&R 3-xi Rev. 21
Q&R 3-xii Rev. 24
Q&R 3-xiii Rev. 24
Q&R 3-xiv Rev. 24
Q&R 3-xv Rev. 24
3.1 Tab Rev. 2
3.2 Tab Rev. 2
Q&R 3.2-1 Rev. 8
Q&R 3.2-2 Rev. 9
Q&R 3.2-3 Rev. 9
Q&R 3.2-4 Rev. 9,

Q&R 3.2-5 Rev. 16
Q&R 3.2-6 Rev. 16
Q&R 3.2-7 Rev. 16
3.3 Tab Rev. 2
Q&R 3.3-1 Rev. 3
Q&R 3.3-2 Rev. 3
3.4 Tab .Rev. 2
Q&R 3.4-1 Rev. 8
Q&R 3.4-2 Rev. 3
Q&R 3.4-3 Rev. 3

r
k Q&R LOEP-5 Revision 27,
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R2ponZC3 to NRC Qu;ation
Midland 1&2

||Q&R 3-4-4 Rev. 3
3.5 Tab Rev. 2
Q&R 3.5-1 Rev. 3
Q&R 3.5-2 Rev. 3
Q&R 3.5-3 Rev. 14
Q&R 3.5-4 Rev. 8
Q&R 3.5-5 Rev. 8
Q&R 3.5-6 Rev. 8
Q&R 3.5-7 Rev. 8
Q&R 3.5-8 Rev. 8
Q&R 3.5-9 Rev. 8
Q&R 3.5-10 Rev. 9
Q&R 3.5-11 Rev. 9
QGR 3.5-12 Rev. 9
Q&R 3.5-13 Rev. 15
Q&R 3.5-14 Rev. 15
Q&R 3.5-15 Rev. 18
Q&R 3.5-16 Rev. 15
Q&R 3.5-17 Rev. 15
Q&R 3.5-18 Rev. 15
Q&R 3.5-19 Rev. 15
Q&R 3.5-20 Rev. 17
Q&R 3.5-20a Rev. 17
Q&R 3.5-20b Rev. 17
Q&R 3.5-21 Rev. 15
Q&R 3.5-22 Rev. 18
Q&R 3.5-23 Rev. 18
Q&R 3.5-24 Rev. 19
3.6 Tab Rev. 2
Q&R 3.6-1 Rev. 3
Q&R 3.6-2 Rev. 9
Q&R 3.6-3 Rev. 8
Q&R 3.6-4 Rev. 8
Q&R 3.6-5 Rev. 8
Q&R 3. 6-6 Rev. 8
Q&R 3.6-7 Rev. 8
Q&R 3.6-8 Rev. 8
Q&R 3.6-9 Rev. 8
Q&R 3.6-10 Rev. 8
Q&R 3.6-11 Rev. 8
Q&R 3.6-12 Rev. 8
Q&R 3.6-13 Rev. 18
Q&R 3.6-14 Rev. 18
Q&R 3.6-15 Rev. 14
Q&R 3.6-16 Rev. 14
Q&R 3.6-17 Rev. 14
Q&R 3.6-18 Rev. 14
Q&R 3.6-19 Rev. 14
Q&R 3.6-20 Rev. 15
Q&R 3.6-21 Rev. 14
Q&R 3.6-22 Rev. 26
Q&R 3.6-23 Rev. 14

Q&R LOEP-6 Revision 27
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Rosponses to NRC Questions
Midland 1&2

(''N Q&R 3.6-24 Rev. 18
N_) Q&R Fig. 3.6-1 Rev. 18

3.7 Tab Rev. 2
Q&R 3.7-1 Rev. 3
Q&R 3.7-2 Rev. 3

4

Q&R 3.7-3 Rev. 15
Q&R 3.7-4 Rev. 8
Q&R 3.7-5 Rev. 8
Q&R 3.7-6 Rev. 8
Q&R 3.7-7 Rev. 26
Q&R 3.7-8 Rev. 15
Q&R 3.7-9 Rev. 15
Q&R 3.7-10 Rev. 15
Q&R 3.7-11 Rev. 16
Q&R 3.7-12 Rev. 16
Q&R 3.7-13 Rev. 26
Q&R 3.7-14 Rev. 24
Q&R 3.7-15 Rev. 21
Q&R 3.7-16 Rev. 21
Q&R Fig. 3.7-1 Rev. 21
Q&R Fig. 3.7-2 Rev. 21
Q&R Fig. 3.7-3 Rev. 21,

Q&R Fig. 3.7-4 Rev. 21
Q&R Fig. 3.7-5 Rev. 21
Q&R Fig. 3.7-6 Rev. 21
Q&R Fig. 3.7-7 Rev. 21
Q&R Fig. 3.7-8 Rev. 21
Q&R Fig. 3.7-9 Rev. 21

'

s_/ Q&R Fig. 3.7-10 Rev. 21
Q&R Fig. 3.7-11 Rev. 21'

Q&R Fig. 3.7-12 Rev. 21
Q&R Fig. 3.7-13 Rev. 21
Q&R Fig. 3.7-14 Rev. 21
Q&R Fig. 3.7-15 Rev. 21
Q&R Fig. 3.7-16 Rev. 2]
Q&R Fig. 3.7-17 Rev. 21
Q&R Fig. 3.7-18 Rev. 21
Q&R Fig. 3.7-19 Rev. 21
Q&R Fig. 3.7-20 Rev. 21
Q&R Fig. 3.7-21 Rev. 21
Q&R Fig. 3.7-22 Rev. 21
Q&R Fig. 3.7-23 Rev. 21
Q&R Fig. 3.7-24 Rev. 21
Q&R Fig. 3.7-25 Rev. 21
Q&R Fig. 3.7-26 Rev. 21
Q&R Fig. 3.7-27 Rev. 21
Q&R Fig. 3.7-28 Rev. 21
Q&R Fig. 3.7-29 Rev. 21
Q&R Fig. 3.7-30 Rev. 21
Q&R Fig. 3.7-31 Rev. 21
Q&R Fig. 3.7-32 Rev. 21
Q&R Fig. 3.7-33 Rev. 21

t%
() Q&R LOEP-7 Revision 27
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R:spons:s to NRC Qu stions
Midland 1&2

Q&R Fig. 3.7-34 Rev. 21
Q&R Fig. 3.7-35 Rev. 21
Q&R Fig. 3.7-36 Rev. 21
Q&R Fig. 3.7-37 Rev. 21
Q&R Fig. 3.7-38 Rev. 21
Q&R Fig. 3.7-39 Rev. 21
Q&R Fig. 3.7-40 Rev. 21
Q&R Fig. 3.7-41 Rev. 21
Q&R Fig. 3.7-42 Rev. 21
Q&R Fig. 3.7-43 Rev. 21
Q&R Fig. 3.7-44 Rev. 21
Q&R Fig. 3.7-45 Rev. 21
Q&R Fig. 3.7-46 Rev. 21
Q&R Fig. 3.7-47 Rev. 21
Q&R Fig. 3.7-48 Rev. 21
Q&R Fig. 3.7-49 Rev. 21
Q&R Fig. 3.7-50 Rev. 21
Q&R Fig. 3.7-51 Rev. 21
Q&R Fig. 3.7-52 Rev. 21
Q&R Fig. 3.7-53 Rev. 21
Q&R Fig. 3.7-54 Rev. 21
Q&R Fig. 3.7-55 Rev. 21
Q&R Fig. 3.7-56 Rev. 21
Q&R Fig. 3.7-57 Rev. 21
Q&R Fig. 3.7-58 Rev. 21
Q&R Fig. 3.7-59 Rev. 21
Q&R Fig. 3.7-60 Rev. 21
Q&R Fig. 3.7-61 Rev. 21
Q&R Fig. 3.7-62 Rev. 21
Q&R Fig. 3.7-63 Rev. 21
Q&R Fig. 3.7-64 Rev. 21
Q&R Fig. 3.7-65 Rev. 21
Q&R Fig. 3.7-66 Rev. 21
Q&R Fig. 3.7-67 Rev. 21
Q&R Fig. 3.7-68 Rev. 21
Q&R Fig. 3.7-69 Rev. 21
Q&R Fig. 3.7-70 Rev. 21
Q&R Fig. 3.7-71 Rev. 21
Q&R Fig. 3.7-72 Rev. 21
Q&R Fig. 3.7-73 Rev. 21
Q&R Fig. 3.7-74 Rev. 21
Q&R Fig. 3.7-75 Rev. 21
Q&R Fig. 3.7-76 Rev. 21
Q&R Fig. 3.7-77 Rev. 21
Q&R Fig. 3.7-78 Rev. 21
Q&R Fig. 3.7-79 Rev. 21
Q&R Fig. 3.7-80 Rev. 21
Q&R Fig. 3.7-81 Rev. 21
Q&R Fig. 3.7-82 Rev. 21
Q&R Fig. 3.7-83 Rev. 21
Q&R Fig. 3.7-84 Rev. 21
Q&R Fig. 3.7-85 Rev. 21

Q&R LOEP-8 Revision 27
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R:sponses to.NRC Questions
Midland 1&2

,

[~\ Q&R Fig. 3.7-86 Rev. 21kY Q&R Fig. 3.7-87 Rev. 21m

Q&R Fig. 3.7-88 Rev. 21
Q&R Fig. 3.7-89 Rev. 21
Q&R Fig. 3.7-90 Rev. 21
Q&R Fig. 3.7-91 Rev. 21

j Q&R Fig. 3.7-92 Rev. 21

|I
Q&R Fig. 3.7-93 Rev. 21
Q&R Fig. 3.7-94 Rev. 21
Q&R Fig. 3.7-95 Rev. 21
Q&R Fig. 3.7-96 Rev. 21
Q&R Fig. 3.7-97 Rev. 244

4 Q&R Fig. 3.7-98 Rev. 24
Q&R Fig. 3.7-99 Rev. 24

L Q&R Fig. 3.7-100 Rev. 24
i Q&R Fig. 3.7-101 Rev. 24
; Q&R Fig. 3.7-102 Rev. 24

Q&R Fig. 3.7-103 Rev. 241

Q&R Fig. 3.7-104 Rev. 24"

Q&R Fig. 3.7-105 Rev. 24
Q&R Fig. 3.7-106 Rev. 24
Q&R Fig. 3.7-107 Rev. 24*

Q&R Fig. 3.7-108 Rev. 24*

Q&R Fig. 3.7-109 Rev. 24,

| Q&R Fig. 3.7-110 Rev. 24
Q&R Fig. 3.7-111 Rev. 24 I-

Q&R Fig. 3.7-112 Rev. 24
j O ,

Q&R Fig. 3.7-113 Rev. 24 '

I Q&R Fig. 3. 7-114 Rev. 24
Q&R Fig. 3.7-115 Rev. 24
'Q&R Fig. 3.7-116 Rev. 24

; Q&R Fig. 3.7-117 Rev. 24
Q&R Fig. 3. 7-118 Rev. 24
Q&R Fig. 3.7-119 Rev. 24
Q&R Fig. 3.7-120 Rev. 24

- Q&R Fig. 3.7-121 - Rev. 24
Q&R Fig. 3.7-122 Rev. 24
Q&R Fig. 3.7-123 Rev. 24
Q&R Fig. 3.7-124 Rev. 24;

Q&R Fig. 3.7-125 Rev. 24
Q&R Fig. 3.7-126 Rev. 24.

'

Q&R Fig. 3.7-127 Rev. 24
3 Q&R-Fig. 3.7-128 Rev. 24
'

Q&R Fig. 3.7-129' Rev. :2<4
Q&R Fig. 3.7-130 Rev. 24
Q&R Fig. 3.7-131 Rev. 24
Q&R Fig.-3.7-132 Rev. 24,

| Q&R Fig. 3.7-133 Rev. 24,
Q&R Fig. 3.7-134 Rev. 24
Q&R Fig. 3.7-135 Rev. 24

.

j Q&R Fig. 3.7-136 Rev. 24
; Q&R Fig. 3.7-137 :Rev. 24

Q&R LOEP-9' ' Revision ' 27. -,
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R sponr:0 to NRC Qusstions
Midland 1&2

Q&R Fig. 3.7-138 Rev. 24
Q&R Fig. 3.7-139 Rev. 24
Q&R Fig. 3.7-140 Rev. 24
Q&R Fig. 3.7-141 Rev. 24
Q&R Fig. 3.7-142 Rev. 24
Q&R Fig. 3.7-143 Rev. 24
Q&R Fig. 3.7-144 Rev. 24
3.8 Tab
Q&R 3.8-1 Rev. 8
Q&R 3.8-2 Rev. 14
Q&R 3.8-3 Rev. 8
Q&R 3.8-4 Rev. 8
Q&R 3.8-5 Rev. 8
Q&R 3.8-6 Rev. 14
Q&R 3.8-7 Rev. 14
Q&R 3.8-8 Rev. 15
Q&R 3.8-9 Rev. 15
Q&R 3.8-10 Rev. 27
Q&R 3.8-11 Rev. 20
Q&R 3.8-12 Rev. 20
Q&R 3.8-13 Rev. 27
Q&R Tbl. 3.8-1
Sheet 1 Rev. 21
Sheet 2 Rev. 19
Q&R Tb1 3.8-2 Rev. 19
Q&R Tbl 3.8-3 Rev. 19
Q&R Tb1 3.8-4 Rev. 19
Q&R Tbl 3.8-5 Rev. 19
Q&R Tbl 3.0-6 Rev. 21
Q&R Tbl 3.8-7 Rev. 21
Q&R Tbl 3.8-8 Rev. 19
Q&R Tbl 3.8-9 Rev. 19
Q&R Tbl 3.8-10 Rev. 19
Q&R Tbl 3.8-11 Rev. 19
Q&R Tbl. 3.8-12
Sheet 1 Rev. 20
Sheet 2 Rev. 20
Q&R Tbl. 3.8-13
Sheet 1 Rev. 20
Sheet 2 Rev. 20
Q&R Tbl. 3.8-14
Sheet 1 Rev. 20
Sheet 2 Rev. 20
Q&R Tbl. 3.8-15 Rev. 20
3.9 Tab
Q&R 3.9-1 Rev. 8
Q&R 3.9-2 Rev. 19
Q&R 3.9-3 Rev. 8
Q&R 3.9-4 Rev. 8
Q&R 3.9-5 Rev. 8
Q&R 3.9-6 Rev. 14
Q&R 3.9-7 Rev. 8

'

Q&R LOEP-10 Revision 27
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Rssponses to NRC Questions
Midland 1&2'

'~' Q&R 3.9-8 Rev. 9
k-) Q&R 3.9-8a Rev. 17s

Q&R 3.9-8b Rev. 9
Q&R 3.9-9 Rev. 14
Q&R 3.9-10 Rev. 8

j Q&R 3.9-11 Rev. 8
Q&R 3.9-12 Rev. 8
Q&R 3.9-13 Rev. 8
Q&R 3.9-14 Rev. 25
Q&R 3.9-15 Rev. 17
Q&R 3.9-16 Rev. 14
Q&R 3.9-17 Rev. 8
Q&R 3.9-18 Rev. 8
Q&R 3.9-19 Rev. 8
Q&R 3.9-20 Rev. 15
Q&R 3.9-21 Rev. 15
Q&R 3.9-22 Rev. 19

,

Q&R 3.9-23 Rev. 17
I Q&R 3.9-24 Rev. 15

Q&R 3.9-25 Rev. 14
Q&R 3.9-26 Rev. 14
Q&R 3.9-27 Rev. 14
Q&R 3.9-28 Rev. 14
Q&R 3.9-29 Rev. 14
Q&R 3.9-30 Rev. 16

i Q&R 3.9-31 Rev. 17
Q&R 3.9-32 Rev. 15

O Q&R 3.9-33 Rev. 15
Q&R 3.9-34 Rev. 15
Q&R 3.9-35 Rev. 15
Q&R 3.9-36 Rev. 15
Q&R 3.9-37 Rev. 27
Q&R 3.9-38 Rev. 27
Q&R 3.9-39 Rev. 16
Q&R 3.9-40 Rev. 16

'

Q&R 3.9-41 Rev. 16
Q&R 3.9-42 Rev. 16
Q&R 3.9-43 Rev. 16

'

Q&R 3.9-44 Rev. 26
Q&R 3.9-45 Rev. 16
Q&R 3.9-46 Rev. 16
Q&R 3.9-47 Rev. 16
Q&R 3.9-48 Rev. 27
Q&R 3.9-49 Rev. 17
Q&R 3.9-50 Rev. 17
Q&R 3.9-51 Rev. 18
Q&R 3.9-52 Rev. 17
Q&R Tbl. 3.9-1
Sheet 1 Rev. 8
Sheet 2 Rev. 8
Q&R Tbl. 3.9-2
Sheet 1 Rev. 19

( Q&R LOEP-11 ' Revision 27
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Responses to NRC Ouestions
Midland 1&2

|hSheet 2 Rev. 19
Sheet 3 Rev. 20
Sheet 4 Rev. 19
Sheet 5 Rev. 19
Sheet 6 Rev. 19
Sheet 7 Rev. 19
3.10 Tab
O&R 3.10-1 Rev. 2
O&R 3.10-2 Rev. 24
O&R 3.10-3 Rev. 14
O&R 3.10-4 Rev. 10
O&R 3.10-5 Rev. 14
Q&R 3.10-6 Rev. 15
3.11 Tab
O&R 3.11-1 Rev. 24
O&R 3.11-2 Rev. 16
O&R 3.11-3 Rev. 15
O&R 3.11-4 Rev. 15
O&R 3.11-5 Rev. 24
O&R 3.11-6 Rev. 15
O&R 3.11-7 Rev. 20
O&R 3.11-8 Rev. 26
O&R 3.11-9 Rev. 19
O&R 3.11-10 Rev. 21
Q&R 3.11-11 Rev. 21
Q&R 3.11-12 Rev. 21
O&R 3.11-13 Rev. 19
O&R 3.11-14 Rev. 19
O&R 3.11-15 Rev. 19
Q&R 3.11-16 Rev. 19
O&R 3.11-17 Rev. 19
O&R 3.11-18 Rev. 26
O&R 3.11-19 Rev. 19
O&R 3.11-20 Rev. 19
O&R 3.11-21 Rev. 19
O&R 3.11-22 Rev. 19
O&R 3.11-23 Rev. 19
O&R 3.11-24 Rev. 22
O&R 3.11-24a Rev. 22
O&R 3.11-24b Rev. 22
O&R 3.11-24c Rev. 22
O&R 3.11-24d Rev. 22
O&k 3.11-25 Rev. 19
O&R 3.11-26 Rev. 19
O&R 3.11-27 Rev. 19
O&R 3.11-28 Rev. 21
O&R 3.11-29 Rev. 26
O&R 3.11-30 Rev. 25
O&R 3.11-30a Rev. 21
O&R 3.11-30b Rev. 21
O&R 3.11-31 Rev. 19
O&R 3.11-32 Rev. 19

O
Q&R LOEP-12 Revision 27
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Midland 1&2

(('')
'

Q&R 3.11-33 Rev. 19
,) Q&R 3.11-34 Rev. 26

Q&R 3.11-35 Rev. 19.

Q&R 3.11-36 Rev. 21
Q&R 3.11-37 Rev. 26
Q&R 3.11-38 Rev. 21
Q&R 3.11-38a Rev. 21

: Q&R 3.11-38b Rev. 21
Q&R 3.11-39 Rev. 26
Q&R 3.11-40 Rev. 26,

| Q&R 3.11-41 Rev. 20
Appendix 3A Tab

1 Q&R 3A-] Rev. 21
) Q&R 3A-2 Rev. 8
: Q&R 3A-3 Rev. 8

Q&R 3A-4 Rev. 9"

4 ~

Q&R 3A-5 Rev. 9
Q&R 3A-6 Rev. 10
Q&R 3A-7 Rev. 21
Q&R 3A-8 Rev. 18
Q&R 3A-9 Rev. 15
Q&R 3A-10 Rev. 18
Q&R 3A-11 Rev. 18
Q&R 3A-12 Rev. 18

,

4 Q&R 3A-13 Rev. 19
Q&R 3A-14 Rev. 26;

Appendix 3B Tab

O Q&R 3B-1 Rev. 19
i Appendix '" Tab

Chaptr ' 'h o
,
^

Q&R 4- Rev. 19
; Q&R 4-ii Rev. 20
'

Q&R 4-iii Rev. 19
Q&R 4-iv Rev. 19
4.1 Tab
Q&R 4.1-1 Rev. 9
4.2 Tab
Q&R 4.2-1 Rev. 8
Q&R 4.2-2 Rev. 9
Q&R 4.2-3 Rev. 9

i Q&R 4.2-4 Rev. 9
Q&R 4.2-5 Rev. 10
Q&R 4.2-6 Rev. 9
Q&R 4.2-7 Rev. 9

| Q&R 4.2-8 Rev. 9
Q&R 4.2-9 Rev. 9
Q&R 4.2-10 Rev. 26

-Q&R 4.2-11 Rev. 9
. Q&R 4.2-12 Rev. 18
4

Q&R 4.2-12a Rev. 18
Q&R 4.2-12b Rev. 18
Q&R 4.2-13 Rev. 26

Q&R LOEP-13- Revision 27
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R:spons:3 to NRC Qunstions
Midland 1&2

hQ&R 4.2-14 Rev. 9
Q&R 4.2-15 Rev. 18
Q&R 4.2-16 Rev. 18
Q&R 4.2-16a Rev. 18
Q&R 4.2-16b Rev. 18
Q&R 4.2-17 Rev. 9
Q&R 4.2-18 Rev. 9
Q&R 4.2-19 Rev. 9
Q&R 4.2-20 Rev. 9
Q&R 4.2-21 Rev. 9
Q&R 4.2-22 Rev. 9
Q&R 4.2-23 Rev. 14
Q&R 4.2-24 Rev. 14
Q&R 4.2-25 Rev. 14
Q&R 4.2-26 Rev. 14
Q&R 4.2-27 Rev. 15
Q&R 4.2-28 Rev. 14
Q&R 4.2-29 Rev. 14
Q&R 4.2-30 Rev. 19
Q&R 4.2-31 Rev. 14
Q&R 4.2-32 Rev. 14
Q&R 4.2-33 Rev. 14
Q&R 4.2-34 Rev. 14
Q&R 4.2-35 Rev. 14
Q&R 4.2-36 Rev. 17
Q&R 4.2-37 Rev. 17
Q&R 4.2-38 Rev. 19
4.3 Tab
Q&R 4.3-1 Rev. 8
Q&R 4.3-2 Rev. 8
Q&R 4.3-3 Rev. 18
Q&R 4.3-4 Rev. 18
Q&R Fig. 4.3-1 Rev. 18
Q&R Fig. 4.3-2 Rev. 18
Q&R Fig. 4.3-3 Rev. 18
4.4 Tab
Q&R 4.4-1 Rev. 15
Q&R 4.4-2 Rev. 10
Q&R 4.4-3 Rev. 8
Q&R 4.4-4 Rev. 8
Q&R 4.<-5 Rev. 9
Q&R 4.4-6 Rev. 9
Q&R 4.4-7 Rev. 15
Q&R 4.4-E Rev. 16
Q&R 4.4-9 Rev. 15
Q&R 4.4-10 Rev. 15
Q&R 4.4-11 Rev. 15
Q&R 4.4-12 Rev. 15
Q&R 4.4 -13 Rev. 20
4.5 Tab
Q&R 4.5-1 Rev. 9
OSR 4.5-2 Rev. 9

Q&R LOEP-14 Revision 27
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Responses to NRC Questions
Midland 1&2

[\_/~') Q&R 4.5-3 Rev. 9-

4.6 Tab
Q&R 4.6-1 Rev. 9
Q&R 4A-1 Rev. 19
Q&R 4A-2 Rev. 19
Q&R 4A-3 Rev. 19

i Q&R 4A-4 Rev. 19
; Q&R 4A-5 Rev. 19

Q&R 4A-6 Rev. 19
Q&R 4A-7 Rev. 19

l Q&R 4A-8 Rev. 19
Q&R 4A-9 Rev. 19
Q&R 4A-10 Rev. 19

i Q&R 4A-11 Rev. 19
Q&R 4A-12 Rev. 19
Q&R 4A-13 Rev. 19
Q&R 4A-14 Rev. 19
Q&R Tbl 4A-1 Rev. 19
Q&R Tbl 4A-2 Rev. 19
Q&R Tbl 4A-3 Rev. 19
Q&R Tbl 4A-4
Sheet 1 Rev. 19
Sheet 2 Rev. 19
Q&R Tb1 4A-5 Rev. 19
Q&R Tb1 4A-6 Rev. 19
Q&R Tbl 4A-7
Sheet 1 Rev. 19>

; Sheet 2 Rev. 19
] Q&R Fig. 4A-1 Rev. 19

Q&R Fig. 4A-2 Rev. 19
Q&R Fig. 4A-3 Rev. 19

j.
Q&R Fig. 4A-4 Rev. 19
Q&R Fig. 4A-5 Rev. 19
Q&R Fig. 4A-6 Rev. 19
Q&R Fig. 4A-7 Rev. 19

; Q&R Fig. 4A-8 Rev. 19
|

VOLUME 2 ,

Chapter 5 Tab
Q&R 5-i Rev. 25
Q&R 5-ii Rev. 25
Q&R 5-iii Rev. 24
Q&R 5-iv Rev. 17
5.1 Tab-
5.2 Tab
Q&R 5.2-1 Rev. 3

; Q&R 5.2-2 Rev. 21

Q&R LOEP-15 Revision 27
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R:spons:s to NRC Qurstions
Midland 1&2

|hQ&R 5.2-3 Rev. 8
Q&R 5.2-4 Rev. 8
Q&R 5.2-5 Rev. 8
Q&R 5.2-6 Rev. 8
Q&R 5.2-7 Rev. 26
Q&R 5.2-8 Rev. 26
Q&R 5.2-9 Rev. 9
Q&R 5.2-10 Rev. 9
Q&R 5.2-11 Rev. 17
Q&R 5.2-12 Rev. 10
Q&R 5.2-13 Rev. 9
Q&R 5.2-14 Rev. 10
Q&R 5.2-15 Rev. 9
Q&R 5.2-16 Rev. 21
Q&R 5.2-17 Rev. 9
Q&R 5.2-18 Rev. 9
Q&R 5.2-19 Rev. 9
Q&R 5.2-20 Rev. 9
Q&R 5.2-21 Rev. 9
Q&R 5.2-22 Rev. 9
Q&R 5.2-23 Rev. 9
Q&R 5.2-24 Rev. 9
J&R 5.2-25 Rev. 9
Q&R 5.2-26 Rev. 9
Q&R 5.2-27 Rev. 9
Q&R 5.2-28 Rev. 15
Q&R 5.2-29 Rev. 15
Q&R 5.2-30 Rev. 17
Q&R 5.2-31 Rev. 17
Q&R 5.2-32 Rev. 17
Q&R 5.2-33 Rev. 17
Q&R 5.2-34 Rev. 17
Q&R 5.2-35 Rev. 17
Q&R 5.2-36 Rev. 17
Q&R 5.2-37 Rev. 17
Q&R 5.2-38 Rev. 17
Q&R 5.2-38a Rev. 18
Q&R 5.2-38b Rev. 18
Q&R 5.2-38c Rev. 19
Q&R 5.2-38d Rev. 19
Q&R 5.2-38e Rev. 19
Q&R 5.2-38 f Rev. 21
Q&R 5.2-39 Rev. 15
Q&R 5.2-40 Rev. 15
Q&R 5.2-41 Rev. 15
Q&R 5.2-42 Rev. 18
Q&R 5.2-43 Rev. 21
Q&R 5.2-44 Rev. 25
Q&R 5.2-45 Rev. 21
Q&R 5.2-46 Rev. 26
Q&R Fig. 5.2-1 Rev. 17,

| Q&R Fig. 5.2-2 Rev. 17

Q&R LOEP-16 Itevision 27
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Responses to NRC Querlions
Midland 1&2

,

5.3 Tab
Q&R 5.3-1 Rev. 3
Q&R 5.3-2 Rev. 8
Q&R 5.3-3 Rev. 8
Q&R 5.3-4 Rev. 8
Q&R 5.3-5 Rev. 8
Q&R 5.3-6 Rev. 8
Q&R 5.3-7 Rev. 15
Q&R 5.3-8 Rev. 15
Q&R 5.3-9 Rev. 16
Q&R 5.3-10 Rev. 17
Q&R 5.3-11 Rev. 17
Q&R 5.3-12 Rev. 24
Q&R 5.3-13 Rev. 21
Q&R 5.3-14 Rev. 22
Q&R 5.3-15 Rev. 22
Q&R 5.3-16 Rev. 21
Q&R Tbl. 5.3-1 Rev. 8
Q&R Tbl. 5.3-2 Rev. 8
Q&R Tb1 5.3-3
Sheet 1 Rev. 24
Sheet 2 Rev. 24
Q&R Fig. 5.3-1 Rev. 8
Q&R Fig. 5.3-2 Rev. 8
5.4 Tab
Q&R 5.4-1 Rev. 12
Q&R 5.4-2 Rev. 12O Q&R 5.4-3 Rev. 8
Q&R 5.4-4 Rev. 8
Q&R 5.4-5 Rev. 24
Q&R 5.4-6 Rev. 8
Q&R 5.4-7 Rev. 8
Q&R 5.4-8 Rev. 9
Q&R 5.4-9 Rev. 18
Q&R 5.4-10 Rev. 18
Q&R 5.4-11 Rev. 14
Q&R 5.4-12 Rev. 19
Q&R 5.4-13 Rev. 19
Q&R 5.4-14 Rev. 19
Q&R 5.4-15 Rev. 19
Q&R 5.4-16 Rev. 19
Q&R 5.4-17 Rev. 14
Q&R 5.4-18 Rev. 14
Q&R 5.4-19 Rev. 15
Q&R 5.4-20 Rev. 15
Q&R 5.4-21 Rev. 15
Q&R 5.4-22 Rev. 15
Q&R 5.4-23 Rev. 15
Q&R 5.4-24 Rev. 15
Q&R 5.4-25 Rev. 15
Q&R 5.4-26 Rev. 18
Q&R 5.4-27 Rev. 15

Q&R LOEP-17 Revision 27
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Racpon s to NRC Quxstions
Midland 1&2

Q&R 5.4-28 Rev. 15
Q&R 5.4-29 Rev. 18
Q&R 5.4-30 Rev. 24
Chapter 6 Tab
Q&R 6-i Rev. 27
Q&R 6-ii Rev. 27
Q&R 6-iii Rev. 23
Q&R 6-iv Rev. 18
6.1 Tab
Q&R 6.1-1 Rev. 8
Q&R 6.1-2 Rev. 8
Q&R 6.1-3 Rev. 13
6.2 Tab
Q&R 6.2-1 Rev. 3
Q&R 6.2-2 Rev. 16
Q&R 6.2-3 Rev. 15
Q&R 6.2-4 Rev. 15
Q&R 6.2-5 Rev. 9
Q&R 6.2-6 Rev. 9
Q&R 6.2-7 Rev. 17
Q&R 6.2-8 Rev. 17
Q&R 6.2-8a Rev. 9
Q&R 6.2-8b Rev. 9
Q&R 6.2-9 Rev. 3
Q&R 6.2-10 Rev. 3 *

Q&R 6.2-11 Rev. 8
Q&R 6.2-12 Rev. 8
Q&R 6.2-13 Rev. 8
Q&R 6.2-14 Rev. 8
Q&R 6.2-15 Rev. 8
Q&R 6.2-16 Rev. 17
Q&R 6.2-17 Rev. 13
Q&R 6.2-18 Rev, 11

Q&R 6.2-19 Rev. 8
Q&R 6.2-20 Rev. 8
Q&R 6.2-21 Rev. 8
Q&R 6.2-22 Rev. 11
Q&R 6.2-23 Rev. 8
Q&R 6.2-24 Rev. 8
Q&R 6.2-25 Rev. 8
Q&R 6.2-26 Rev. 8
Q&R 6.2-27 Rev. 17

. Q&R 6.2-28 Rev. 17
i Q&R 6.2-29 Rev. 17
| Q&R 6.2-30 Rev. 17

Q&R 6.2-31 Rev. 17
Q&R 6.2-32 Rev. 18
Q&R 6.2-33 Rev. 17
Q&R 6.2-34 Rev. 17
Q&R 6.2-35 Rev. 17
Q&R 6.2-36 Rev. 17
Q&R 6.2-37 Rev. 17

Q&R LOEP-18 Revision 27
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Responses to NRC Questions
Midland 1&2

O. Q&R 6.2-38 Rev. 17
Q&R 6.2-39 Rev. 17
Q&R 6.2-40 Rev. 17
Q&R 6.2-41 Rev. 17
Q&R 6.2-42 Rev. 17
Q&R 6.2-43 Rev. 17
Q&R 6.2-44 Rev. 17
Q&R 6.2-45 Rev. 17
Q&R 6.2-46 Rev. 18
Q&R 6.2-47 Rev. 27
Q&R 6.2-48 Rev. 17
Q&R 5.2-49 Rev. 24
Q&R 6.2-50 Rev. 24
Q&R 6.2-51 Rev. 23
Q&R 4.2-52 Rev. 23
Q&R 5.2-53 Rev. 26
Q&R 6.2-54 Rev. 27
6.3 Tab
Q&R 6.3-1 Rev. 3
Q&R 6.3-2 Rev. 3
Q&R 6.3-3 Rev. 3
Q&R 6.3-4 Rev. 3
Q&R 6.3-5 Rev. 3
Q&R 6.3-6 Rev. 21
Q&R 6.3-7 Rev. 8
Q&R 6.3-8 Rev. 9
Q&R 6.3-9 Ref. 9
Q&R 6.3-10 Rev. 9\- Q&R 6.3-11 Rev. 9
Q&R 6.3-12 Rev. 9 I

Q&R 6.3-13 Rev. 9
Q&R 6.3-14 Rev. 15
Q&R 6.3-14a Rev. 15
Q&R 6.3-14b Rev. 15
Q&R 6.3-15 Rev. 9
Q&r 6.3-16 Rev. 9
Q&R 6.3-17 Rev. 21
Q&R 6.3-18 Rev. 21
Q&R 6.3-19 Rev. 9
Q&R 6.3-20 Rev. 9
Q&R 6.3-21 Rev. 9
Q&R 6.3-22 Rev. 9
Q&R 6.3-23 Rev. 9
Q&R 6.3-24 Rev. 9
Q&R 6.3-25 Rev. 9
Q&R 6.3-26 Rev. 9
Q&R 6.3-27 Rev. 9
Q&r 6.3-28 Rev. 9 I

Q&R 6.3-29 Rev. 9
Q&R 6.3-30 Rev. 9
Q&R 6.3-31 Rev. 9
Q&R 6.3-32 Rev. 15

Q&R LOEP-19 Revision 27
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R rpon;23 to NRC Qu:3tions
Midland 1&2

.

Q&R 6.3-33 Rev. 15
Q&R 6.3-34 Rev. 9
Q&R 6.1-35 Rev. 10
Q&R 6.3-36 Rev. 15
Q&R 6.3-37 Rev. 15
Q&R 6.3-38 Rev. 15
Q&R 6.3-39 Rev. 15
Q&R 6.3-40 Rev. 15
Q&R 6.3-41 Rev. 15
Q&R 6.3-42 Rev. 15
Q&R 6.3-43 Rev. 18
Q&R 6.3-44 Rev. 18
Q&R 6.3-44a Rev. 18
Q&R 6.3-44b Rev. 18
Q&R 6.3-45 Rev. 15
Q&R 6.3-46 Rev. 16
Q&R 6.3-46a Rev. 16
Q&R 6.3-46b Rev. 16
Q&R 6.3-47 Rev. 15
Q&R 6.3-48 Rev. 15
Q&R 6.3-49 Rev. 26
Q&R 6.3-50 Rev. 15
Q&R 6.3-51 Rev. 15
Q&R 6.3-52 Rev. 20
Q&R 6.3-53 Rev. 15
Q&R 6.3-54 Rev. 21
Q&R 6.3-55 Rev. 21
Q&R 6.3-56 Rev. 15
Q&R 6.3-57 Rev. 15
Q&R 6.3-58 Rev. 21
Q&R 6.3-59 Rev. 15
Q&R 6.3-60 Rev. 16
Q&R 6.3-61 Rev. 15
Q&R 6.3-62 Rev. 15
Q&R 6.3-63 Rev. 15
Q&R 6.3-64 Rev. 15
Q&R 6.3-65 Rev. 15
Q&R 6.3-66 Rev. 17
Q&R 6.3-67 Rev. 21
Q&R 6.3-68 Rev. 26
Q&R 6.3-69 Rev. 19
Q&R 6.3-70 Rev. 19
Q&R 6.3-71 Rev. 19
Q&R 6.3-72 Rev. 23
Q&R 6.3-73 Rev. 26
Q&R 6.3-74 Rev. 26
Q&R Fig. 6.3-1 Rev. 9
Q&R Fig. 6.3-2 Rev. 18
6.4 Tab
Q&R 6.4-1 Rev. 3
Q&R 6.4-2 Rev. 9
Q&R 6.4-3 Rev. 3

Q&R LOEP-20 Revision 27
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Respons s to NRC Questions
Midland 1&2

T

O Q&R 6.4-4 Rev. 3
Q&R 6.4-5 Rev. 8
Q&R 6.4-6 Rev. 26
Q&R 6.4-7 Rev. 18
Q&R 6.4-8 Rev. 18
6.5 Tab
Q&R 6.5-1 Rev. 3
Q&R 6.5-2 Rev. 8
Q&R a.5-3 Rev. 17'

! 6.6 Tab
i Q&R 6.6-1 Rev. 3

Q&R 6.6-2 Rev. 8,

6.7 Tab
6.8 Tab
Q&R 6.8-1 Rev. 9
Q&R 6.8-2 Rev. 9
Q&R 6.8-3 Rev. 9
Q&R 6.8-4 Rev. 9
Q&R 6.8-5 Rev. 16
Q&R 6.8-6 Rev. 15
Q&R 6.8-7 Rev. 15
Q&R 6.8-8 Rev. 17
Appendix 6A Tab
Appendix 6B Tab
Appendix 6C Tab

() Chapter 7 Tab

Q&R 7-i Rev. 27
Q&R 7-ii Rev. 24
Q&R 7.0-1 Rev. 10
Q&R 7.0-2 Rev. 15
7.1 Tab

i

Q&R 7.1-1 Rev. 2 i

Q&R 7.1-2 Rev. 2
Q&R 7.1-3 Rev. 2
Q&R 7.1-4 Rev. 15 I

|Q&R 7.1-5 Rev. 15
Q&R 7.1-6 Rev. 15
Q&R 7.1-7 Rev. 15
Q&R 7.1-8 Rev. 17
Q&R 7.1-9 Rev. 16
Q&R 7.1-10- Rev. 16
Q&R 7.1-11 Rev. 15
Q&R 7.1-12 Rev. 18
Q&R 7.1-13 Rev. 15
Q&R 7.1-14 Rev. 1C
Q&R 7.1-15 Rev. 15
Q&R 7.1-16 Rev. 15-

Q&R 7.1-17 Rev. 26
Q&R 7.1-18 Rev. 26

Q&R LOEP-21 Revision 27
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R:spon03 to NRC Qu : tion 2
Midland 1&2

||Q&R 7.1-19 Rev. 26
Q&R 7.1-20 Rev. 21
Q&R 7.1-21 Rev. 21
Q&R 7.1-22 Rev. 26
Q&R 7.1-23 Rev. 26
7.2 Tab
Q&R 7.2-1 Rev. 2
Q&R 7.2-2 Rev. 2
Q&R 7.2-3 Rev. 2
Q&R 7.2-4 Rev. 15
7.3 Tab
Q&R 7.3-1 Rev. 10
Q&R 7.3-2 Rev. 15
Q&R 7.3-3 Rev. 16
Q&R 7.3-4 Rev. 21
Q&R 7.3-5 Rev. 15
Q&R 7.3-6 Rev. 15
Q&R 7.3-7 Rev. 21
Q&R 7.3-8 Rev. 20
Q&R 7.3-9 Rev. 24
Q&R 7.3-10 Rev. 26
7.4 Tab
Q&R 7.4-1 Rev. 27
Q&R 7.4-2 Rev. 15
Q&R 7.4-3 Rev. 27
Q&R 7.4-4 Rev. 15
Q&R Fig. 7.4-1 Rev. 20
Q&R Fig. 7.4-2 Rev. 20
Q&R Fig. 7.4-3 Rev. 24
Q&R Fig. 7.4-4 Rev. 24
Q&R Fig. 7.4-5 Rev. 24
Q&R Fig. 7.4-6 Rev. 24
Q&R Fig. 7.4-7 Rev. 24
Q&R Fig. 7.4-8 Rev. 24
Q&R Fig. 7.4-9 Rev. 24
Q&R Fig. 7.4-10 Rev. 24
7.5 Tab
Q&R 7.5-1 Rev. 18
Q&R 7.5-2 Rev. 16
Q&R 7.5-3 Rev. 10
Q&R 7.5-4 Rev. 27
Q&R 7.5-5 Rev. 27
Q&R 7.5-6 Rev. 20
Q&R 7.5-7 Rev. 26
7.6 Tab
7.7 Tab
Q&R 7.7-1 Rev. 15
Q&R 7.7-2 Rev. 15
Q&R 7.7-3 Rev. 15
7.8 Tab
Chapter 8 Tab
Q&R 8-i Rev. 27

Q&R LOEP-22 Revision 27
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R:sponses to NRC Qusations
Midland 1&2

[~ ' Q&R 8-ii Rev. 19
' Q&R 8-iii Rev. 19

Q&R 8.0-1 Rev. 14
Q&R 8.0-2 Rev. 15
8.1 Tab
Q&R 8.1-1 Rev. 15
Q&R 8.1-2 Rev. 18
Q&R 8.1-3 Rev. 26
8.2 Tab
Q&R 8.2-1 Rev. 3
Q&R 8.2-2 Rev. 3
Q&R 8.2-3 Rev. 3
Q&R 8.2-4 Rev. 3
Q&R 8.2-5 Rev. 21
Q&R 8.2-6 Rev. 10
Q&R 8.2-7 Rev. 10
Q&R 8.2-8 Rev. 10
Q&R 8.2-9 Rev. 19
Q&R 8.2-10 Rev. 16
Q&R 8.2-11 Rev. 18
Q&R 8.2-12 Rev. 19
Q&R 8.2-13 Rev. 19
Q&R Tb1 8.2-1
Sheet 1 Rev. 19
Sheet 2 Rev. 19
Sheet 3 Rev. 19
Sheet 4 Rev. 19O Sheet 5 Rev. 19
Sheet 6 Rev. 19~

Sheet 7 Rev. 19
Sheet 8 Rev. 19
Q&R Fig. 8.2-1 Rev. 19
8.3 Tab
Q&R 8.3-1 Rev. 18
Q&R 8.3-2 Rev. 16
Q&R 8.3-3 Rev. 18
Q&R 8.3-4 Rev. 8
Q&R 8.3-5 Rev. 8
Q&R 8.3-6 Rev. 21

i Q&R 8.3-7 Rev. 8
Q&R 8.3-8 Rev. 15
Q&R 8.3-9 Rev. 10i

Q&R 8.3-10 Rev. 15
Q&R 8.3-11 Rev. 10
Q&R 8.3-12 Rev. 16
Q&R 8.3-13 Rev. 10
Q&R 8.3-14 Rev. 10
Q&R 8.3-15 Rev. 15
Q&R 8.3-16 Rev. 15
Q&R 8.3-17 Rev. 15
Q&R 8.3-18 Rev. 21

.Q&R 8.3-18a Rev. 21

Q&R LOEP-23 Revision 27
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Responses to NRC Ouestions
Midland l&2

O&R 8.3-18b Rev. 21
O&R 8.3-19 Rev. 15
OLR 8.3-20 Rev. 15
OLR 8.3-21 Rev. 15
O&R 8.3-22 Rev. 15
O&R 8.3-23 Rev. 15
O&R 8.3-24 Rev. 19
O&R 8.3-25 Rev. 18
O&R 8.3-26 Rev. 27
Oh9 8.3-27 Rev. 27
O&R 8.3-28 Rev. 27
O&R 8.3-29 Rev. 27
O&R 8.3-30 Rev. 27
O&R 8.3-31 Rev. 27
O&R 8.3-32 Rev. 27
O&R 8.3-33 Rev. 27
O&R 8.3-34 Rev. 27
Appendix 8A Tab
O&R 8A-1 Rev. 19
O&R 8A-2 Rev. 19
O&R 8A-3 Rev. 19
Chapter 9 Tab
O&R 9-I Rev. 24
O&R 9-ii Rev. 27
O&R 9.0-1 Rev. 13
O&R 9.0-2 Rev. 24
O&R 9.0-3 Rev. 8
9.1 Tab
O&R 9.1-1 Rev. 19
O&R 9.1-2 Rev. 3
O&R 9.1-3 Rev. 21
O&R 9.1-4 Rev. 21
O&R 9.1-5 Rev. 14
O&R 9.1-6 Rev. 18
O&R 9.1-7 Rev. 14
O&R 9.1-8 Rev. 14
O&R 9.1-9 Rev. 16
O&R 9.1-10 Rev. 18
O&R 9.1-11 Rev. 17
O&R 9.1-12 Rev. 19
9.2 Tab
O&R 9.2-1 Rev. 3
O&R 9.2-2 Rev. 8
O&R 9.2-3 Rev. 8
O&R 9.2-4 Rev. 8
O&R 9.2-5 Rev. 8
O&R 9.2-6 Rev. 21
OhR 9.2-7 Rev. 21
O&R 9.2-8 Rev. 8
O&R 9.2-9 Rev. 8
O&R 9.2-10 Rev. 21
O&R 9.2-11 Rev. 8
O&R 9.2-12 Rev. 8

O
O&R LOEP-24 Revision 27
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Responses to NRC Ouestions
Midland 1&2

|

O O&R 9.2-13 Rev. 18
9.3 Tabi '

O&R 9.3-1 Rev. 22
'

O&R 9.3-2 Rev. 7
O&R 9.3-3 Rev. 8
O&R 9.3-4 Rev. 8

'

t O&R 9.3-5 Rev. 14
O&R 9.3-6 Rev. 19
9.4 Tab
O&R 9.4-1 Rev. 3
Q&R 9.4-2 Rev. 8
O&R 9.4-3 Rev. 8
O&R 9.4-4 Rev. 8

'

O&R 9.4-5 Rev. 16
O&R 9.4-6 Rev. 15
Q&R 9.4-7 Rev. 18
9.5 Tab
O&R 9.5-1 Rev. 3
O&R 9.5-2 Rev. 3
O&R 9.5-3 Rev. 12
O&R 9.5-4 Rev. 27

;

O&R 9.5-5 Rev. 10
O&R 9.5-6 Rev. 11"

O&R 9.5-7 Rev. 10;
" O&R 9.5-8 Rev. 13

O&R 9.5-9 Rev. 10
; O&R 9.5-10 Rev. 10

O&R 9.5-11 Rev. 10
O&R 9.5-12 Rev. 10-

O&R 9.5-13 Rev. 10
O&R 9.5-14 Rev. 10
O&R 9.5-15 Rev. 10
O&R 9.5-16 Rev. 10
O&R 9.5-17 Rev. 10
Q&R 9.5-18 Rev. 10
O&R 9.5-19 Rev. 10

. Q&R 9.5-20 Rev. 10-
O&R 9.5-21 Rev. 10
O&R 9.5-22 Rev. 10
O&R 9.5-23 Rev. 10
Q&R 9.5-24 Rev. 10
O&R 9.5-25 Rev. 10
O&R 9.5-26 Rev. 10
O&R 9.5-27 Rev. 10
O&R 9.5-28 Rev. 13
O&R 9.5-29 Rev. 10
O&R 9.5-30 Rev. 10'
O&R 9.5-31 Rev. 15,

O&R 9.5-32 Rev.'15'

O&R 9.5-33 Rev. 15
O&R 9.5-34 Rev. 15
O&R 9.5-35 Rev. 15
O&R 9.5-36 Rev. 15i

| [ O&R 9.5-37. Rev. 15
| Q&R 9.5-38 Rev. 15.
| O&R.9.5-39 Rev. 15
:

O& R . LOEP- 25 Revision 27
| 3/80
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Responses to .9f1RC Ouestions
Midland 1&2

O&R 9.5-40 Rev. 15
O&R 9.5-41 Rev. 15
O&R 9.5-42 Rev. 18
O&R 9.5-43 Rev. 26
O&R 9.5-44 Rev. 21
O&R 9.5-45 Rev. 27
O&R 9.5-46 Rev. 27
O&R 9.5-47 Rev. 27
O&R 9.5-48 Rev. 27
O&R 9.5-49 Rev. 27
Appendix 9A Tab
O&R 9A-1 Rev. 11
O&R 9A-2 Rev. 10
O&R 9A-3 Rev. 12

,

O&R 9A-4 Rev. 12
O&R 9A-5 Rev. 10
O&R 9A-6 Rev. 14
O&R 9A-7 Rev. 14
O&R Fig 9A-1 Rev. 11

VOLUME 3

Chapter 10 Tab
O&R 10-1 Rev. 18
10.1 Tab
10.2 Tab
O&R 10.2-1 Rev. 12
O&R 10.2-2 Rev. 3
O&R 10.2-3 Rev. 3
O&R 10.2-4 Rev. 8
O&R 10.2-5 Rev. 11
O&R 10.2-6 Rev. 14
O&R 10.2-7 Rev. 14
O&R 10.2-8 Rev. 11
O&R 10.2-9 Rev. 15
10.3 Tab
O&R 10.3-1 Rev. 12
O&R 10.3-2 Rev. 15
O&R 10.3-3 Rev. 10
O&R 10.3-4 Rev. 15
O&R 10.3-5 Rev. 18
O&R 10.3-6 Rev. 18
10.4 Tab
O&R 10.4-1 Rev. 3

O
O&R LORP-26 Revision 27
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-Responses to NRC Questions,

Midland 1&2'

() Q&R 10.4-2 Rev. O
Q&R 10.4-3 Rev. 8

;

Q&R 10.4-4 Rev. 16
Q&R 10.4-5 Rev. 8

,

Q&R 10.4-6 Rev. 8
Q&R 10.4-7 Rev. 8
Q&R 10.4-8 Rev. 10

! Q&R 10.4-9 Rev. 10,

Q&R 10.4-10 Rev. 10
;

.
Osn 10.4-11 Rev. 15

j Q&R 10.4-12 Rev. 10
Q&R 10.4-13 Rev. 10
Q&R 10.4-14 Rev. 10
Q&R 10.4-15 Rev. 16

|
4 Q&R 10.4-16 Rev. 10

QSR 10.4-17 Rev. 16
;

1 Q&R 10.4-18 Rev. 14
i Q&R 10.4-19 Rev, 14

| Q&R 10.4-20 Rev. 15 ,

Q&R 10.4-21 Rev. 15

i Q&R 10.4-22 Rev. 15
j Chapter 11 Tab
j Q&R ll-i Rev. 20

11.1 Tab'

: 11.2 Tab
11.3 Tab'

[~'' Q&R 11.3-1 Rev. 3d

Q&R 11.3-2 Rev. 20
4 Q&R 11.3-3 Rev. 20
,

21.4 Tab2

Q&R 11.4-1 Rev. 4-

Q&R 11.4-2 Rev. 17I

11.5 Tab
Q&R 11.5-1 Rev. 19
Q&R 11.5-2 Rev. 19
11.6 Tab
Chapter 12 Tab
Q&R 12-1 Rev. 20
12.1 Tab

.

Q&R 12.1-1 Rev. 20'

12.2 Tab
12.3 Tab
Q&R 12.3-1 Rev. 8
Q&R 12.3-2 Rev. 8

; Q&R 12.3-3 Rev. 8
-Q&R 12.3-4 Rev. 15
QSR 12.3-5 Rev. 17

*

12.4 Tab
Q&R 12.4-1 Rev. 17
12.5 Tab
Q&R 12.5-1 Rev. 3
QER 12.5-2 Rev. 8'

' ' Q&R LOEP-27 Revision 27
3/80
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Responses to 11RC Questions
Midland 1&2

Q&R 12.5-3 Rev. 14

Q&R 12.5-4 Rev. 14
Chapter 13 Tab
Q&R 13-i Rev. 19
13.1 Tab
Q&R 13.1-1 Rev. 3

Q&R 13.1-2 Rev. 3

Q&R 13.1-3 Rev. 8

Q&R 13.1-4 Rev. 8
Q&R 13.1-5 Rev. 8

Q&R 13.1-6 Rev. 8
Q&R 13.1-7 Rev. 18

Q&R 13.1-8 Rev. 18

Q&R 13.1-9 Rev. 15
Q&R 13.1-10 Rev. 14
13.2 Tab
Q&R 13.2-1 Rev. 8

Q&R 13.2-2 Rev. 8

Q&R 13.2-3 Rev. 11

O&R 13.2-4 Rev. 8

Q&R 13.2-5 Rev. 8
Q&R 13.2-6 Rev. 8
O&R 13.2-7 Rev. 8
O&R 13.2-8 Rev. 14
13.3 Tab
O&R 13.3-1 Rev. 18
13.4 Tab
Q&R 13.4-1 Rev. 9
O&R 13.4-2 Rev. 18
O&R 13.4-3 Rev. 19
O&R 13.4-4 Rev. 18
13.5 Tab
Q&R 13.5-1 Rev. 8
Q&R 13.5-2 Rev. 8
13.6 Tab
Appendix 13A Tab
Chapter 14 Tab
O&R 14-i Rev. 27
14.1 Tab
14.2 Tab
Q&R 14.2-1 Rev. 26
Q&R 14.2-2 Rev. 19
Q&R 14.2-3 Rev. 19
Q&R 14.2-4 Rev. 21
Q&R 14.2-5 Rev. 27
Q&R 14.2-6 Rev. 21

Q&R 14.2-7 Rev. 19
O&R 14.2-8 Rev. 19
O&R 14.2-9 Rev. 19

O&R 14.2-10 Rev. 19
OGR 14.2-11 Rev. 19
O&R 14.2-12 Hev. 19

Osn Lol'P-28 Revision 27
3/80
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Responses to NRC Questions
Midland 1&2

!

Q&R 14.2-13 Rev. 23

O Q& R 14. 2-14 Rev. 21
O&R 14.2-15 Rev. 21
Q&R 14.2-16 Rev. 21.

Q&R 14.2-16a Rev.-27
Q&R 14.2-16b Rev. 21
Q&R 14.2-17 Rev. 27
Q&R 14.2-18 Rev. 19
Q&R 14.2-19 Rev. 19

.Q&R 14.2-20 Fev. 19
Q&R 14.2-21 Rev. 19
Q&R 14.2-22 Rev. 19
Q&R 14.2-23 Rev. 27
Q&R 14.2-24 Rev. 264

Q&R 14.2-25 Rev. 19
. Q&R 14.2-26 Rev. 19
I Q&R 14.2-27 Rev. 20
f Append ix 14A Tab

Chapter 15 Tab
Q&R 15-i Rev. 18
O&R 15-1i Rev. 21
Q&R 15-iii Rev. 27
Q&R 15-iv Rev. 19
Q&R 15.0-1 Rev. 7

i Q&R 15.0-2 Rev. 11 .

Q&R 15.0-3 Rev. 3
Q&R 15.0-4 Rev. 11

] Q&R 15.0-5 Rev. 3
Q&R 15.0-6 Rev. 3
Q&R 15.0-7 Rev. 3

. Q&R 15.0-8 Rev. 8
| Q&R 15.0-9 Rev. 8
, Q&R 15.0-10 Rev. 9

Q&R 15.0-11 Rev. 9
Q&R 15.0-12 Rev. 9
Q&R 15.0-13 Rev. 13.

Q&R 15.0-14 Rev. 9
O&R 15.0-15 Rev. 14
Q&R 15.0-16 Rev. 9
Q&R 15.0-17- Rev. 15
Q&R 15.0-18 Rev. 15
Q&R 15.0-19 Rev. 15
Q&R 15.0-20 Rev. 15
Q&R 15.0-21 Rev. 18
Q&R.15.0-22 Rev. 15
Q&R 15.0-23 Rev. 15
Q&R.15.0-24 Rev. 15
Q&R 15.0-25 Rev. 15
Q&R 15.0-26- Rev. 15
Q&R 15.0-27 Rev. 15'

Q&R 15.0-28 Rev. 15
15.1 Tab

,

' () Q&R LOEP-29 Revision 27
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Responses to NRC Ouestions
Midland 1&2

O&R 15.1-1 Rev. 3
O&R 15.1-2 Rev. 9
Q&R 15.1-3 Rev. 9
O&R 15.1-4 Rev. 9
O&R 15.1-5 Rev. 9
0&R 15.1-6 Rev. 11
Ohn 15.1-7 Rev. 11
O&R 15.1-8 Rev. 11
Q&R 15.1-9 Rev. 16
O&R 15.1-10 Rev. 15
O&R 15.1-11 Rev. 15
O&R 15.1-12 Rev. 15
O&R 15.1-13 Rev. 15
OLR 15.1-14 Rev. 15
O&R 15.1-15 Rev. 16
O&R 15.1-16 Rev. 15
15.2 Tab
O&R 15.2-1 Rev. 8
O&R 15.2-2 Rev. 12
OhR 15.2-3 Rev. 9
O&R 15.2-4 Rev. 10
O&R 15.2-5 Rev. 9
O&R 15.2-6 Rev. 9
O&R 15.2-7 Rev. 9
O&R 15.2-8 Rev. 12
O&R 15.2-9 Rev. 9
O&R 15.2-10 Rev. 9
O&R 15.2-11 Rev. 15
O&R 15.2-12 Rev. 19
C&R 15.2-13 Rev. 19
O&R 15.2-14 Rev. 19
O&R 15.2-15 Rev. 19
O&R 15.2-16 Rev. 19
O&R 15.2-17 Rev. 19
Q&R 15.2-18 Rev. 19
O&R 15.2-19 Rev. 19
O&R 15.2-20 Rev. 19
O&R 15.2-21 Rev. 21
O&R Fig. 15.2-1 Rev. 17
O&R Fig. 15.2-2 Rev. 17
O&R Fig. 15.2-3 Rev. 19
O&R Fig. 15.2-4 Rev. 19
O&R Fig. 15.2-5 Rev. 19
O&R Fig. 15.2-6 Rev. 19
O&R Pig. 15.2-7 Rev. 19
O&R Fig. 15.2-8 Rev. 19
O&R Fig. 15.2-9 Rev. 19
O&R Fig. 15.2-10 Rev. 19
15.3 Tab
O&R 15.3-1 Rev. 15
O&R 15.3-2 Rev. 16
O&R 15.3-3 Rev. 16

O&R LOOP-30 Revision 27 |h
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. Responses to NRC Questions,

Midland 1&2
,

0 15.4 Tab
Q&R 15.4-1 Rev. 8
Q&R 15.4-2 Rev. 8
Q&R 15.4-3 Rev. 8

*

Q&R 15.4-4 Rev. 8
Q&R 15.4-5 Rev. 8
Q&R 15.4-6 Rev. 8.

Q&R 15.4-7 Rev. 8
Q&R 15.4-8 Rev. 8
Q&R 15.4-9 Rev. 11,

: Q&R 15.4-10 Rev. 11
Q&R 15.4-10a Rev. 11-

: Q&R'15.4-10b Rev. 8
Q&R 15.4-11 Rev. 8

; Q&R 15.4-12 Rev. 9
'

Q&R 15.4-13 Rev. 12
Q&R 15.4-14 Rev. 9

|- Q&R 15.4-15 Rev. 12
Q&R 15.4-16 Rev. 12
Q&R 15.4-17 Rev. 9

j Q&R 15.4-18 Rev. 9
Q&R 15.4-19 Rev. 15

i Q&R 15.4-20 Rev. 15
Q&R 15.4-21 Rev. 21
Q&R 15.4-22 Rev. 26
Q&R 15.4-23 Rev. 26

s Q&R 15.4-24 Rev. 21
, - 15.5 Tab

' Q&R 15.5-1 Rev. 9
I 15.6 Tab
. Q&R 15.6-1 Rev. 3
) Q&R 15.6-2 Rev. 3
. Q&R 15.6-3 Rev. 8
i Q&R 15.6-4 Rev. 8
1- Q&R 15.6-5 Rev.-8

Q&R 15.6-6 Rev. 10
Q&R 15.6-7 Rev. 12
Q&R 15.6-8 Rev. 15

i Q&R 15.6-9 Rev. 18
Q&R Fig 15.6-1 Rev. 10.

! Q&R Fig 15.6-2 Rev. 10 1

,

15.7 Tab '

~

Q&R 15.7-l' Rev. 3
| Q&R 15.7-2 Rev. 14

Q&R.15.7-3 Rev. 17,

) ;Q&R 15.7-4 Rev. 16
: Q&R 15.7-5 Rev. 18.
| 15.8 Tab
; Append ix 15A Tab
i Appendix 15B Tab
'

Appendix 15C Tab
Q&R 15C-1 Rev. 17

'

Q&R LOEP-31 ' Revision 27
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Responses to NRC Questions
Midland 1&2

Append ix 15D Tab
Q&R 15D-1 Rev. 15
Q&R 15D-2 Rev. 16
Q&R 15D-3 Rev. 15
Q&R 15D-4 Rev. 15
Q&R 15D-5 Rev. 15
Q&R 15D-6 Rev. 16
Q&R 15D-7 Rev. 17
Q&R 15D-8 Rev. 26
Q&R 15D-9 Rev. 26
Q&R 15D-10 Rev. 17
Q&R 15D-11 Rev. 27
QLR 15D-12 Rev. 19
Q&R 15D-13 Rev. 17
Q&R 15D-14 Rev. 17
Q&R 15D-15 Rev. 26
Q&R 15D-16 Rev. 19
Q&R 15D-17 Rev. 19
Q&R 15D-18 Rev. 18
Append ix 15E Tab
Q&R 15E-1 Rev. 18
Q&R 150-2 Rev. 18
Q&R 15E-3 Rev. 18
Q&R 15E-4 Rev. 18
Q&R 150-5 Rev. 18
Chapter 16 Tab
Q&R 16-i Rev. 22
Q&R 16.0-1 Rev. 26
16.1 Tab
16.2 Tab
16.3 Tab
16.4 Tab
16.5 Tab
16.6 Tab
16.7 Tab
16.3/4A Tab
Q& R 16. 3/4 A-1 Rev. 15
Chapter 17 Tab
Q&R 17-i Rev. 20
17.1 Tab
17.2 Tab
Q&R 17.2-1 Rev. 8
Q&R 17.2-2 Rev. 8
Q&R 17.2-3 Rev. 18
Q&R 17.2-4 Rev. 20

Q&R LO E P- 3 2 Revision 27
3/80



Responses to NRC Questions
Midland 1&2

(mj NRC Affected Location
Question Title FSAR Sections of Response

031.O INSTRUMENTATION AND CONTROL BRANCH

031.1 Listing and Qualification of 3.10 Q&R 3.10-1
Seismic Equipment

031.2 Identification and Quali- 3.11 Q&R 3.11-1
fication

031.3 Regulatory Guides 100, 106, App 3A Q&R 3A-1
and 108

031.4 Correlation of Safety Systems 7.1 Q&R 7.1-1
031.5 Identification of Safety 7.1.1 Q&R 7.1-2

Systems
031.6 Identification of Safety 7.1.2 Q&R 7.1-3

Systems
031.7 Drawing Correlation 7.2, 1.7 Q&R 7.2-1
031.8 Pressurizer Heaters 7.4.1 Q&R 7.4-1
031.9 Safety Classification of RPS 7.5.1, 7.2 Q&R 7.5-2-

Display
031.10 NI and RPS 7.2, 7.8 Q&R 7.2-2
031.11 Identify Design Changes 1.2.2 Q&R 1.2-1
031.12 Regulatory Guide 1.70 3.11 Q&R 3.11-3
031.13 Class lE Equipment 3.11 Q&R 3.11-6

Testing
031.14 Independence, Redundancy, 7.1.22, Q&R 7.1-14gg

' n Isolation of Safety-Related 8.3.1.4,%I Instrumentation and Control 3.11
Systems

: 031.15 Environmental Qualification 7.1.1 Q&R 7.1-12'

for Pressurizer Heater
Controls>

031.16 Midland Versus Other Plants 7.1.1 Q&R 7.1-13
031.17 Core Flood System 7.1.2 Q&R 7.1-16.
031.18 Regulatory Guide 1.52 7.1, App 3A Q&R 7.1-4
031.19 Compliance with ICSB BTP-24 7.1 Q&R 7.1-5
031.20 Class lE and Non-Class lE 7.1, App 3A Q&R 7.1-6

Isolation
031.21 Regulatory Guide 1.105 7.1, App 3A Q&R 7.1-11
031.22 RPS Power Range Detector 7.2, 7.8 Q&R 7.2-4

Inputs
031.23 MSLIS and AFWAS 7.3, 15.2 Q&R 7.3-2 1

031.24 Description of MSLIV 7.3, Q&R 7.3-3
10.3.2.2 |

031.25 Radiation and Gas Monitors 7.3, 3.11, Q&R 7.3-4
12.3.3-

031.26 ESFAS Subsystem 7.3 Q&R 7.3-5
.031.27 Pressurizer Heater Control 7.4.1 Q&R 7.4-3

System
031.28 Cold Shutdown 7.4 Q&R 7.4-2
031.29 CRDCS - Trip Portion 7.4.2 Q&R '/.4-4

b
\_)

Q&R CR-5' Revision 16
12/78
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Responscs to NRC Qu stions
Midland 1&2

NRC Affected Location
Question Title FSAR Sections of Response

031.30 Safety-Related Display 7.5 Q&R 7.5-4
Instrumentation

031.31 Terminating Dilution Flow 15.4.6, Q&R 15.4-19
7.5

031.32 Makeup System Low Level 7.3.4, 7.5 Q&R 7.3-6
Alarm

031.33 Alarms Requiring Operator 15.0, 7.5 Q&R 15.0-17
Actions

031.34 DHR Dropline Design 5.4, 7.6 Q&R 5.4-19
031.35 Mitigation of Blowdown 7.7 Q&R 7.7-1
031.36 RF Interference 9.5.2 Q&R 9.5-32
031.37 Failure Modes of ICS 7.7.2.2 Q&R 7.7-3
031.38 Pressurizer Heaters 7.1, 7.4.1 Q&R 7.1-17
031.39 Regulatory Guide 1.118 7.1, 3A Q&R 7.1-18
031.40 Qualification of Isolators 7.1, 3A Q&R 7.1-20

(031.20, Part 3)
031.41 Qualification of Control Room 7.3, 3.11, Q&R 7.3-7

Air Monitors (031.25) 12.3.3
(RSP)

031.42 Dilution Flow I.larm (031.31) 15.4.6, 7.5 Q&R 15.4-24
031.43 Regulatory Guide 1.95 3A Q&R 3A-14
031.44 Environmental Qualification 3.11 Q&R 3.11-39
031.45 Use of Servica Water as 7.3 Q&R 7.3-8

Backup to Co'.densate Storage
Tank

031.46 Radio Frequency Interference 9.5.2 Q&R 9. 5- 5 8
(031.36)

031.47 Chemical Qualification 3.11 Q&R 3.11-41
Parameters

031.48 Terminal Block Qualification 3.11 Q&R 3.11-42
(031.13)

031.49 Hermetic Seals 7.1 Q&R 7.1-21
031.50 Post-Accident Monitoring 7.5 (RSP) Q&R 7.5-6

(031.30)
031.51 Ultrasonic Flow Transmitters 7.3 Q&R 7.3-9

(031.23)
031.52 Branch Technical Position 7.1.2 (RSP) Q&R 7.1-22

ICSB-4 (031.17)
031.53 Bypass of Safety Features 7.3,7.4,7.6 Q&R 7.3-10

Revision 27
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Responses to N1C Questions
Midland '.2

[
NRC Affected Location

Question Title FSAR Sections of Response

040.60 Effect of Ilazardous Gases 9.5.8 Q&R 9.5-31
on Diesel Operation

040.61 Turbine Overspeed Protection 10.2 Q& R 10. 2-5
System

040.62 Exercising Main Steam Stop 10.2 Q&R 10.2-6
and Control Valves

040.63 Bulk liydrogen Storage 10.2 Q&R 10.2-7
040.64 Equalizer Pipe Explanation 10.2 Q&R 10.2-8
040.65 Ma nifold ing the Steam 10.3 Q&R 10.3-1

Generators
040.66 Consequences of Unit 1 10.3 Q&R 10.3-2

Intertie Valve Closure
040.67 Stop/ Control Valve Intertie 10.3 Q&R 10.3-3
040.68 Exhaust Steam Flow 10.4.1 Q&R 10.4-9
040.69 Inspection Tests 10.4.1 Q&R 10.4-10
040.70 Condenser Degradation 10.4.1 Q&R 10.4-11
040.71 Ilydrogen Production on 10.4.1 Q&R 10.4-12

Secondary Water
040.72 Condenser Tubes Corrision/ 10.4.1 Q& R 10. 4-13

Erosion Measures
040.73 Design Provisions for 10.4.1 Q&R 10.4-14

Condenser Tube Failure
i t''} 040.74 Effect of Turbine Bypass 10.4.4 Q&R 10.4-15

\ j Systen Failure on Overspeed
Protection Systems

040.75 Ef fect of Turbine Bypass 10.4.4 Q&R 10.4-16
System Malfunction

040.76 Tertiary Feedwater 10.4.10 Q&R 10.4-17
Info rmation

040.77 Regulatory Guide 1.63 8.0, App 3A Q&R 8.0-2
040.78 Power Lockout for Valves 8.3 Q&R 8.3-15

'

040.79 Grid Voltage Effects 8.2 Q&R 8.2-9
) 040.80 DilR System Overpressuri- 5.4, 8.3 Q&R 5.4-22

zation.
: 040.81 Penetration Overload 8.3 Q&R 8.3-16

Protection
040.82 Regulatory Gu ide 1.108, 8.3, App 3A Q&R 8.3-17

Diesel Generator Testing
040.83 IEEE Std 336-1971 8.1 Q&R 8.1-1
040.84 Grid Frequency Transienta 8.2 Q&R 8.2-10
040.85 Sequencing Sa fety Loads 8.3 Q&R 8.3-18
040.95 Inoperability of Diesel 8.3 Q&R 8.3-19

Generator
040.87 Class lE de Battery Charger- 8.3 Q&R 8.3-20 i040.88 Spare Makeup Puup 6.3, 8.3 Q& R 6. 3-3 6
040.89 Single Failures in AFW 10.4, 8.3 Q&R 10.4-20

System
-040.90 AC and DC Power to AFW 10.4, 6.3 u&R 10.4-21

System

Q&R CR-9 Revision 16
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Responses to MRC Ouestions
Midland 1&2

URC Affected Location
Ouestion Title PSAR Sections of Response

040.91 Color Codinq 8.3 O&R 8.3-21
040.92 Class in Cable Separation 8.3 O&R 8.3-22
040.93 Class 1C Swing Loads 8.3 O&R 8.3-23
040.94 Diesel Generator and Aux- 9.5.4, O&R 9.5-33

iliaries Conformance to 9.5.5,
Requlatory Guides 9.5.6,

9.5.7,
9.5.8

040.95 DP Switches Across Duplex 9.5.4 O&R 9.5-34
Strainer

040.96 Diesel Generator Fuel Oil 9.5.4 O&R 9.5-35
Systen

040.97 Diesel Generator Fuel Oil 9.5.4 O&R 9.5-36
Storage

040.9H Transportation of Fuel Oil 9.5.4 O&R 9.5-37
040.99 Diesel Fuel Oil Storage / 9.5.4 O&R 9.5-38

Day Tanks
040.100 Diesel Generator Starting 9.5.4 O&R 9.5-39

System
040.101 Synbols in Figure O&R 9.5-28 9.5.7 O&R 9.5-40
040.102 Diesel Ganerator Exhaust 9.5.8 O&R 9.5-41

Clogqinq
040.103 Single Valve Psilure 10.2 O&R 10.2-9
040.104 !!yd rogen Production 10.4.1 O&R 10.4-22
040.106 Cffect of Diesel Generator 9.5.4 O&R 9.5-42

Settlement on Fuel Oil
Piping

040.107 fiSLIV Performance in 10.3 O&R 10.3-5
Limitinq Blowdown

040.108 Exceptions to Hegulatcry 8.1 O&R 8.1-2
Guide 1.63

040.109 Requlatory Guide 1.108 8.1 O&R 8.1-3
Conpliance

040.110 Load Shedding During 8.2 O&R 8.2-11
Sequencing

040.111 Diesel Generatc r 8.3 O&R 8.3-24
Oualification

040.112 Separate Sequencers 8.3 O&R 8.3-25
040.113 Un.lerfrequency Events 8.2 O&R 8.2-12

(Grid Disturbances)
040.114 Diesel Generator 9.5.8 O&R 9.5-48

Dust Protection
040.115 Dienel Generator 9.5.6(RSP) QSR 9. 5-45

Air Dryer Design
040.116 Diesel Generator H.3 O&R 8.3-26

Operator and Maintenance
Personnel

040.117 Diesel Generator 9.5.7(RSP) O&R 9.5-47
Prelube Time

Revision 27
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Responses to NRC Ouestions
Midland 1&2

!

i NitC Affccted 1,0 cation

| Ouestion Title PSAI! Sections o_ Responne

040.118 Diesel Generator 9.5.7(RSP) Q&R 9.5-48,

d Electric Prelube Oil
i Pump

040.119 Diesel Generator 8.3(RSP) O&R 8.3-29
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''

(m)) Question 130.16 (3.8.6)
The answer to. Question 130.15 is not acceptable. Based on our
review, .it appears that the margins of safety required by the
load combi.,ations of SRP 3.8.3. and 3.8.4 are greater than those
required by your criteria. For the critical section of Seismic
Category I concrete structurea, both inside and outside
containment, which may be governed by these load combinations, we
require that you provide an assessment of the extent to which>

'
these structures can meet the following criteria.

1. U = 1.4D + 1.7L + 1.9E

2. U = 1.4D + 1.7L + 1.7W<

95

3. U = D + L + Ta + Ra + 1.5Pa

4. U = D + L + Ta + Ra + 1.25Pa + 1.0 (Y +Y + Yg)+y 3
1.25E.

The terms above are as defined on Pages 3.8.4-5 and 6 of the
i SRP 3.8.4. For this assessment, actual material properties may
; be used if properly justified.

!

4

Response
,

) [ It is CPCo's position that this request is not justified. Refer
i to the CPCo position provided by Revision 14 to Question 130.15.
|

I

f

l
1
1

! i

|
,

|
.
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Ouestion 130.21 (3.8,2.5) h

Provide an evaluation of the ability of those seismic Category I
structures which are located upon backfill and which are
experiencinq settlement in excess of that predicted to withstand
appropriate loading combinations, including SSE, throughout plant
life. Describe how stresses associated with differential 37settlement of the structural foundations and any corrective
preloading activities have been or will be factored into these
evaluations. Also provide a comparison of the stresses predicted
due to settlement to those allowable stresses permitted by the
ACI Code.

Response

The diesel generator building is the only seismic Category I
structure loca ted on plant fill which is experiencing settlement
in excess of the values predicted in FSAR Fiqure 2.5-48. The
structure is a heavily reinforced concrete structure which is
described in FSAR Sec tion 3. 5.

A preload program is in progress to consolidate the underlying
foundation material. This program has been described in the

18response to FSAR Ouestion 362.12. The settlement survey program
described in FSAR Subsection 2.5.4.13 has been expanded to
pcovide additional information on how the structure is reacting
to the soil settlement. The settlement survey program for the
build ing was expanded f rom 3 survey points to 12 survey points
and the recording increment was decreased from 60 to 7 days. The
additional data are to be used to evaluate the effects the
settlement has on the structure.

The FSAR does not contain load combinations which address
stresses due to differential settlement. This information will
be addressed in CPCo's response to Mr. II . R . Denton's
March 21, 1979, let ter to Mr. S . II . Howell regarding plant fill. 20
The response will be submitted for staf f review by letter to
Mr. Denton by April 25, 1979. Following completion of staff
review, the information will be placed into the PSAR by
amendment. Fu r the rmore , the stress evaluation is dependent upon i 27
the settlement data from the preload program. The stress

1gevaluation will be provided along with the results of the preload
program by amendment. | 26

Revision 27
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2,3,4. Auxiliary and Diesel Generator Buildings and
Service Water Pump Structure 20

A similar con.parison will be provided for the auxiliary building,
diesel generator building, and service water pump struct.ure by 12 1

amendment. |27

!

1

|

|

)

l

!

!

|
4
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A
() restraints, and nozzle collars are shown-in

Figures 3.8-32, 3.8-33, 3.8-34, and 3.8-38,
15respectively. Additional RCS pipe restraint detail

drawings and reactor vessel, steam generator, and
pressurizer arrangement are shown in Figures 3.8-66 16
through 3.8-80.

2. Postulated pipe breaks for cavity pressurization
! analyses are given in FSAR Table 6.2-1. Breaks at che ,

I reactor vessel hot and cold leg nozzle to piping ;
'

terminal ends were postulated for the reactor cavity
analyses. H7t leg, cold leg, pump suction, and pump 15

; discharge breaks were assumed for the steam. generator
cavity analysis. Secondary system breaks should not be
controlling. Because the pressurizer is not in a

! separate cavity, primary system breaks are assumed to be
controlling for steam generator cavity pressurization.

i

j Steam generator inlet and outlet nozzles' mass and
' energy releases are found in FSAR Tables 15.c-12 and .

15.1-15, respectively. The assessments of the effect of 16,

asymmetric pressure differentials for the followingJ

items will be provided by amendment:

a) Reactor pressure vessel

b) Reactor vessel internals

c) Control rod drives

d) ECCS piping attached to the4

27i primary coolant piping

e) Primary coolant piping

f) Reactor vessel,. steam generator, I
pressurizer, and pump supports

i g) Reactor internals

h) Biological shield wall

i) Steam generator, pressurizer,
and pump compartment wallsa

'

3. This evaluation will be provided by amendment, if i
necessary, following assessment of the effects of the
asymmetric pressure differentials.

4. The COPDA computer code was used for all pressurization i15
analyses. Subsection. 6.2.1.2.3.1, Item b, provides a'

description of this computer code. Schematic drawings 1

,

of nodalization used for reactor vessel cavity'and steam
(
\_/ Revision 27
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generator cavity pressurization analyses are provided in
Piqures 6.2-74 and 6.2-23. A comparison of the
calculated to allowable stresses and strains or
deflections with a basis for the alowable values will be
provided by amendment. | 27

5. This description will be provided by amendment following 27
a review of the schedule on the effects of asymmetric
pressure dif ferentials (Ouestion 110.46.1, item 2).

6. The response to this question was previously given as
the response to Ouestion 110.28.

7. The response to this question was previously given as
the response to Question 110.17 and further qualified by
the response to Ouestion 110.37.

O

Revision 27
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|

(#\ derived seismic loads to assess the structural adequacy of the
'~ Midland RV internals.

An existing 177-FA reactor vessel internals model will be )
utilized to develop dynamic loads on the internal structures.
The model will represent the reactor vessel internals. The loads
will be developed as described below:

1. Reactor vessel internal differential pressures which are !

calculated using actual Midland break opening areas and j

times will be integrated over the appropriate areas to I

obtain forces.

2. These forces will then be compared to those developed
previously for a similar 177-FA plant to determine load
ratios.

3. The load ratios will be made available for use as scale
factors in the existing 177-FA internals stress I

analysis.

Another comparison will be made to determine the seismic loads 15
acting on the internals. It should be noted that seismic loads
contribute very little (approximately 5%) to the faulted
condition stresses on internal structures. Approximate seismic
loads will be obtained by applying a scale factor to the existing

3 and comparable 177-FA plant seismic analysis. Conservative scale
/ factors will be obtained from response sepctra comparisons.

Core support assembly (CSA) stresses will be calculated for the
worst case postulated pipe breaks. These stresses will be based
on the Toledo Edison Company's Davis-Besse Units 2 and 3 faulted
condition stress analysis. The results of this baseline analysis
will be scaled by lateral and vertical load ratios for both
hydrodynamic and seismic loads to determine the stresses in the
critical areas of Midland CSA.

The Davis-Besse analysis was chosen as the baseline because it is
the most recent B&W 177-FA CSA stress analysis. As such, it
reflects the state-of-the-art methods, including large scale
finite element analyses. In addition, stress classifications and
allowable stresses are in accordance with Subsection NG of the
1974 edition of the ASME Boiler and Pressure Vessel Code. Thus,
the resulting Midland analysis will reflect up-to-date stress
methods. |

!

The Davis-Besse and Midland CSA structures are similar with the '

exception of the plenum assembly. The Davis-Besse Units 2 and 3 !-
are unique among B&W 177-FA plants in that they are designed for j
a B&W Mark C (17 x 17) fuel assembly instead of the Mark B |
(15 x 15) fuel assembly. This necessitated changes in the plenum |
cover, plenum cylinder, and column weldments. Therefore, the i

/''
\m,}/'

'

Revision 16 |
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baseline analysis of these components will be modified to re flect
the Midland configuration.

The baseline analysis includes lateral loads from the system
dynamics analysis, vertical loads from the core bounce analysis,
and seismic loads. These first two loads, which are time
dependent, are phased to determine the critical load on a
component. The maximum seismic load is then added directly to
determine the maximum load on a component. The ratio of the
Midland plant to baseline loads will be determined for each of
these three major loading types. The lateral load ratios will be
determined from the system dynamics analysis pressure inputs for

15the core support shield, thermal shield, and plenum cylinder.
The vertical load ratios will be determined from the core bounce
analysis pressure inputs for the upper internals and lower
internals For the seismic loads, which include lateral and
ve r ti ca l forces, one seismic ratio factor will be determined.

These loading ratios will be used in conjunction with the
baseline stress analysis to determine the maximum stress in the
critical components. For those components differing from the
baseline design, the original analysis will be modified to
conservatively reflect the Midland configuration. The results
will be summarized in a table showing the components and their
critical margins of safety for the worst case cold leg and hot
leg pipe ruptures. The results of this analysis will be provided
by amendment. I 27

Hevision 27
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5. Test Procedure

Functional testing _will be performed prior to and after
each environmental test as outlined above. The purpose
of this testing is to determine the ability of the
governor to control engine speed at the desired
setpoint.

Radiation Exposure - All components are exposed to
4 x 104 rad gamma, total integ rated dose.

a. Aging Simulations (Thermal and Cyclic)

As determined by IEEE Std.P-650/P6 for certain
types of electrical and nonelectrical components,
thermal aging is not a failure mechanism.
Components not in this category are subjected to
aging tests. Thermal aging per IEEE Std 101 is
performed for an equivalent 40 year life by aging
for 14.26 days at 280F. Based on manufacturer's
recommendation for 10 year replacement interval on
all gaskets or o-rings, seals shall be subjected to 22
accelerated temperature aging equivalent to
10 years of installed life. The seals will then be
reassembled with the component and subjected to the
component's functional acceptance criterion
testing. Alternately, components containing seals
which are thermally aged as a unit to the 40 year
life may have the seals thermally aged to the -same
40 year life and will not be subjected to separate
external 10 year equivalent aging.

EBG-35 Actuator '- Thermal aging was perf ormed on
seals and on the two coil polarized solenoid with
wear aging accounted for by subjecting the actuator
to 5,905 startup cycles.-

EGA Control Box - Terminal strips were subjected to
wear aging while the transformer was subjected to

i

an alternative procedure consisting of a series of
elevated temperature / humidity tests ~(48 hour)
followed -by induced and high potential tests.
Following 10' cycles of testing, the transformer was-
subjected to'a 1.5G sinusoidal 60Hz vibration ~ test
for l'x 105 cycles.

Motor Operated Potentiometer - The terminal strip
and motor were subjected to thermal aging followed
by cyclic aging of the entire unit.

Booster Servo Motor - This component was subjected
-to cyclic wear aging. This is a pneumatic

('' -(hydraulic) device manufactured with all metallic

N^ Revis' ion [22
6/79-
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components. Therefore, with the exception of
elastomeric seals, aging was not performed.

EG Resistor Box - The resistor box consists
primarily of electronic parts which are exempted
from aging as having no aging mechanisms in the
40 year life of the nuclear plant (P-650/D6).
There is a terminal strip of organic composition on
the outside of the box. The terminal strip will be
subjected to accelerated temperature aging with

15 days, TA = 138C. The terminal strip shouldt =g
have its dielectric strength tested before and
after aging. No cyclic aging is considered
necessary for the resistor box.

a. Seismic testing
22

Response spectra will be determined and plotted for
one OBE and one SSE. A total of five OBE and three
SSE tests will be performed in a random seismic
test from 1.25 to 35Hz.

1. Acceptability Goals and and Requirements

Acceptance criteria are based upon the capability of
governor components to control at desired speed settings
as determined by functional tests.

2. Test Results

The test procedure for qualification of this equipment
by Wylie Laboratories is in the stages of final
approval. Complete testing as described above will
require 8 months, with an additional 3 months for
analysis of the results and preparation of the final
re por t . Therefore, it is estimated that final test 27
results will be added to the FSAR by amendment.

3. Identification of Documents

a. Item 1: Wylie Laboratories Oualification Plan 22
dated March 29, 1978 (Bechtel Vendor Print
7220-M18-334) and Addendum 1, Rev 2

Ih. Sensors

1. Ident if ication of Equipment 19

a. Manufacturer: Rosemount Inc., Eden Prairie,
Minnesota

Revision 27
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Question 022'.40 (6.2)

Your response to request 022.16 regarding local Type C testing of
containment isolation valves is incomplete and unacceptable. We
disagree with your assumption that penetrations associated with
the secondary system (main steam, feedwater, auxiliary feedwater,
etc) do not provide credible leak paths for the leakage of
containment atmosphere ~out of containment. Primary-to-secondary
steam generator tube leakage provides a potential leak path for
containment atmosphere out of containment following a
loss-of-coolant accident. Therefore, justify not performing
local Type-C tests on secondary system containment isolation
valves by either:

i 1. Showing a water seal exists which precludes containment
atmospheric leakage as discussed in request 022.16; or

2. Providing a calculation which conservatively predicts 15
the offsite dose attributed to containment atmospheric
leakage through the steam generator tubes. Identify the
dose contribution due to leakage and show that the dose
contribution in addition to the offsite accident dose
does not exceed the exposure guidelines of 10 CPR 100.

Response
O
\, / During the time following LOCA that the internal pressure of the

{] secondary side of the steam generator is above containment
pressure, leakage of containment atmosphere into the secondary,

side of the steam generator is rot possible. It is believed that
the above condition would exist for a sufficient time to ensure,

that the offsite dose attributed to containment atmosphere
leakage through the steam generator tube after the containment

i pressure exceeds the shell side steam generator pressure does not
j exceed 10 CFR 100 requirements for the Midland plant. | 19

Verification of this position will be provided by amendment.
27

O
k.

; Revision 27
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Question 222.3 (6.2.1)
Long term mass and energy releases for postulated breaks in the
primary system are calculated using the CRAFT, REFLOOD, and
CONTEMPT codes. Provide a comparison of the use of these codes
for Midland to their use in Appendix 6A of BSAR-205 which we have
approved. 15

Response

The computer codes CRAFT, REFLOOD, and CONTEMPT used in
generating long-term mass and energy releases are the same as
those used in Appendix 6A of BSAR-205.

O

1

|

|
|
|
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(J) Question 022.44 (6.2) (RSP)

Your response to request 022.39 concerning environmental i

qualification of safety-related equipment is incomplete. We will I

require that any thermal analysis to verify environmental
qualification be based on the CSB Interim Evaluation Model. All
applicants for operating licenses are being required to use this
model pending the completion of Generic Task A-21, Main Steam g7
Line Break Inside containment - Evaluation of Environmental
Conditions for Equipment Qualification, and Generic Task A-24,
Qualification of Class 1r Safety-Related Equipment. (See
NUREG-0371, Task Action Plans for Generic Activities.)
Therefore, provide the analyses previously requested.

Response .

IEnvironmental qualification of safety-related equipment will be
verified by analysis based on the CSB Interim Evaluation Model. I ig
Results of the analysis will be provided by amendment. I 26

(3c/

|

I

i
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Question 022.46 (6.2)

The tesponse to 022.29 concerning the maximum external
containment pressure due to inadvertent actuation of the spray
systems is not acceptable. It is our position that this
calculation should assume that the containment, which is
initially at 14.7 psia, 120F, and 100% relative humidity, becomes
+;a tu ra ted at the minimum BWST temperature of 40F. Therefore, 17
revise yout external containment pressute analysis using these
asuumptions or provide sufficient justification which shows that
the resulting structural loads and load combinations (using our
assumptions) are with the current stress allowables.

Response

The transient analysis in FSAR Subsection 6.2.1.1.3.6 provides a
conservative estimate of the containment response to an
inadvet tent spray actuation. This analysis, which includes the
ef f ect of heat stored in the internal concrete and steel
structure, produces a maximum external loading of -2.85 psid.
Ignoring the sensible heat in this structure would be
unrea1istica11y conservative.

18

Using the methodology required by NRC Questions 022.29 and 022.46
results in loading of -3.4 psid. This analysis neglects all
sensible heat stored in the internal structures and is a bounding
calculation.

The resulting structural loads and load combinations using the
methodology of Questions 022.29 and 022.46 are within streos
allowables with the design margin based on a 3 psid external -

pressure. The equipment hatch bolts are the limiting structural 27
components in the analysis, and the stresses in these bolts
remain within stress allowables. Therefore, even using the
extreme conservatism of this calculational method, no breach of
containment integrity will result from an inadvertent spray 18
system actuation.

. .

Revision 27
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CHAPTER 7

FIGURES

Figure No. Title 19

7.4-1 Class 1E Controls for Pressurizer Heater
Banks S&6 for Unit 1

7.4-2 Class lE Controls for Pressurizer Heater | 20Banks S&6 for Unit 2

7.4-3 Pressurizer Heater Banks 5 & 6 Control Logic

7.4-4 Pressurizer Heater Bank 5 Loop Diagram

7.4-5 Pressurizer Heater Bank 5 Schematic

7.4-6 Pressurizer Heater Bank 5 Cable Connections
24

7.4-7 Pressurizer Heater Bank 5 & 6 Adapter Table

7.4-8 Pressurizer Heater Bank 5 control Circuit

7.4-9 Pressurizer Heater Bank 5 Annunciator Circuit

7.4-10 Pressurizer Heater Single-Line Diagram h

1

O1
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(~h(j Qttes_ tion 031.8 (7.4.1)

Item C of section 7.4.1.1.6 states, " Control of the pressurizer
heaters is required to ensure the capability of maintaining
reactor coolant pressure during safe shutdown." However, your
pressurizer heater controls have been classified as non-safety
and are discussed in section 7.7.1.8. Since the function of the
pressurizer heaters is safety-related, it is inconsistent that
their controls could Lu non-safety related.

Expand the appropriate subsections of Section 7.4 to address this
subject as required by Section 7.4.1 of R.G. 1.70 and justify the
conflict of safety category between the heaters and their
controls.

Response

Subsection 7.4.1.1.6 and 7.4.2.7 have been revised to clarify the | 27safety classification and adequacy of the pressurizer heater
control system.

/O,

I
,

.

(J;
'
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Question 031.28 (7.4)

Criterion 19 of the General Design Criteria requires, in part,
that equipment at appropriate locations outside the control room
be provided with a potential capability for subsequent cold
shutdown of the reactor through the use of suitable procedures.
The staf f interprets this to mean st the equipment is required
for safety and should meet all requ.rements for a safety-related
system. These systems should be identified in FSAR Section 7.4
as systems required for safe shutdown. 15

Modify your description in FSAR Section 7.4 to include all
systems required to achieve and maintain safe shutdown of the
reactor. This description should include all information
specified in Section 7.4 of Regulatory Guide 1.70, and should
identify and justify all exceptions.

Response

As indicated in the response to Question 211.35, the Midland
design provides the ability to achieve, by safety grade means,
the hot shutdown condition. In order to satisfy NRC General
Design Criteria 19, the Midland plant design provides for
nonsafety grade cooldown of the plant from outside the control
room as discussed in FSAR Subsection 7.4.3.1.2.

,

O

Revision 15
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7-

( ) Question 031.27 (7.4.1)
FSAR Section 7.4.1 identifies the pressurizer heater controls as
a system required for safe shutdown. Yet Sectioa 7.4.1.1.6(e)indicates that this system does not meet all requirements of IEEE
Standard 279-1971 and discusses your basis for not meeting our
requirement.

Identify the worst case events which would result from failure of
this system while attempting to achieve and maintain hot

15shutdown. Also demonstrate that each of these conditions will
not violate the commission's requirements. *

Identify and justify all sections of IEEE 279-1971 which are not
met in the design of the pressurizer heater control system.
Coordinate the response of this request with the response to
request 211.35.

Response

The Midland plant design will be revised to include Class lE
16redundant pressurizer heater controls and power supplies. The

redundant power supplies will be backed by a diesel generator in
18the event of a loss of normal power.

('' The following FSAR sections will be revised by amendment to( ,s) reflect these changes.

Sections

Control board drawings 1.7(2' 27

Mechanical, control syetem, 5. 0 '0

and electrical descri tion7

Equipment qualification 3.0

FSAR Sections 7.1, 7.4, 7.5, 7.7, and 15.0 have been revised in
response to this question. )g

"'
2&R Figures 7.4-1 and 7.4-2 show the Class 1E controls for

20pressurizer heater banks 5 and 6 for Units 1 and 2,
respectively. FSAR Figures 5.1-1 and 5.1-2 will be revised
by amendment to include this design change of Class 1E 19
controls for pressurizer heater banks 5 and 6.

'2' The loop diagram, logic diagram, and electrical schematics
for Class 1E control of pressurizer heater banks 5 and 6
are provided as QSR Figures 7.4-3 through 7,4-10. Section 24

1.7 will be revised by amendment to include these drawings.
g
i'''!
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Question 031.29 (7.4.2)
The discussion of Regulatory Guide 1.53 in FSAR Section 7.4.2.3
states that "a failure modes and effects analysis of the control
rod drive control system (CRDCS) trip position will be performed
and submitted at a later date." This section also states that the
discussion of conformance to Regulatory Guide 1.75 for the trip
portion of the control rod drive control system will be submitted
later. Please expeciite these submittals consistent with our
established review schedule.

15
Response

Regarding Regulatory Guide 1.53:

Revision 13 of the FSAR includes a failure modes and effects
analysis of the control rod drive control system (CRDCS) trip
portion.

Regarding Regulatory Guide 1.75:

Refer to the response to Question 031.20 for discussion of
conformance to Regulatory Guide 1.75.

O

Revision 15
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Ouestion Ot:0.30 (7. 5, 8.3)

The transfer of manual control for safety-related equipnent shows
that in some cases, the switches used to effect the transfer also'

renove the autonatic actuation capability as well as transferrin <t
the nanual control fron the main control roon to another
location. Identify all safety-related components (such as
motors) for which the above applies and provide the basen and
tiesign criteria for this design. Also, state any design features
(such as keylock switches or enclosures) which are provided to
add assurance that these transfer or alternate control switches
are in the current position during plant operations.

Response

The following safety-related components have been identified as
having manual transfer controls which renovo the autonatic
actuation capability and prevent manual control from the control
room.

Cor.ponent Component Description PCAR Subsection

1G11
1G12 Energency diesel 8.3.1.1.3
?G11 generators

( '"11 2
\

1LV-3875A Auxiliary feedwater
1LV-3975n steam generator level 7.4.1.1.1
3LV-3975A control valve

| 2LV-3975B

1SCV-3831 Auxiliary feedwater 10. fl . 9. 5
2SCV-3931 punp turbine driver speed

control valve

The listed sections have been revised in response to this
question.

.

b
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Question 031.30 (7.5)

Provide the following information regarding FSAR Section
7.5.2.2.1:

1. By omission, this FSAR section takes exception to
several sections of IEEE 279-1971. Describe how your
design of the safety-related display instrumenation
sa tis fies the missing sections of IEEE 279-1971 or
provide justification for each omission.

2. Justify not includir.g any safety-related recorders in
this design as requ. red by Branch Technical Position
ISCB (sic) 23,

3. This FSAR section includes design criteria for only the 15
engineered safety features actuation system (ESFAS).
Identify all other safety-related display
instrumentation and describe how it satisfies Branch
Technical Position ICSB 23. Also include the
information requested by Parts 1 and 2 above.

4. Justify not including control rod position indication as
safety-related display instrumentation.

Response

In response to this question:

1. Compliance with IEEE Std 279-1971 for ESFAS (including
indication channels) is discussed in Subsections
7.3.3.3.1 and 7.3.3.4.1. Compliance of pressurizer heater 127
control system displays is discussed in Subsections 118
7.4.1.1.6 and 7.4.2.7. 127

2. Protective actions are not required to be initiated by
recorded information. Therefore, no safety-related
recorders are provided. However, in many cases, 15
nonsafety-related recorders are provided as identified
in Tables 7.5-1 and 7.5-2.

3. Tables 7.5-1 and 7.5-2 show the safety-related display
information for ESF systems and safe shutdown (Class 1E
designated by a # symbol). In addition to ESFAS 27
displays, safety-related display instrumentation is
provided for the following systems:

a. Reactor building radiation monitors 15

b. Reactor building sump level monitoring

c. Reactor building hydrogen concentration detectors

O
Q&R 7.5-4 Revision 27
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("'s1

( ,) d. Reactor coolant system pressure indication | 18
,

.e. Dump to sump line flow indication | 23

These nafety-related dinplay instrumentation nystems
comply with EICSB Branch Technical Position 23, dated
November 24, 1975, as discussed below:

'

a. The monitoring syste-- re redundant with at least
two channels of indication provided. Indicators 15,

are provided in the main control room. Safety
grade reactor building radiation indicators are
also provided outside the main control room on the
local panel. Protective actions are not required
to be initiated based on recorded information.
Therefore, no Class IE recorders are provided. | 27
However, in many cases (refer to Tables 7.5-1 and
7.5-2) nonsafety grade recorders are provided.

b. The above systems are energized from onsite
emergency power supplies,

c. Class 1E redundant indications are provided in
j accordance with IEEE Std 279-1971 such that no
1 single active failure will cause a less of the 35#

indication to the operator.

d. These monitoring systems will be qualified in
' '

accordance with IEEE Std 323-1974 and IEEE Std
344-1975.

4. Justification for not including control rod position
indication as safety-related display instrumentation is
provided in Subsection 7.5.2.3.

.

i

i

/%
V
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Question 031.50 (7.5) (RSP)

The response to Question 031.30 is not acceptable for the
following reasons:

(a) It is a staff position that all recorders required for post
accident monitoring must be qualified to operate within
acceptable limits before ard after a seismic event. This is

requirement to satisfy IEEE Standard 279-1971 specified ina

liranch Technical Position No. 23 listed in Appendix 7A of the
Standard Review Plan. Provide a commitment to this position.

(b) Listed below are key parameters which should be included for
post accident monitoring:

(l) Condensate storage tank level

(2) Iligh pressure injection flow

(3) Low pressure injection flow

(4) Pressurizer pressure 20

(5) Pressurizer level

(6) Reactor coolant temperature

(7) Reactor building emergency sump level

(8) The enabling alarm and the transient pressure alarm for
the overpressure protection system for low temperature
operations indication

(9) Post-LOCA " Dump-to-Sump" flow

(10) Reactor building temperature

(11) Reactor building emerge: r; sump water temperature

(12) Fan cooler flow rate and associated cooling water flow
rate; and

(13) Valve position for all power operated containment
isolation valves (See FSAR Table 6.2-28)

It is the staff's position that these parameters be included for
post accident monitoring. Provide this information. If
parametern have been excluded, provide the basis for not
ineludiny them.

Revision 20
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CHAPTER 8

TABLES

19
Table No. Title

8.2-1 Characteristics of Electrical Islands Containing
the Midland Plant

9

e
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Question 040.112 (8.3)

Your response to Q040.85 is incomplete. TL : use of a single load
sequencer in your design for the connection of emergency safety
features loads to the emergency buses when power is being

| supplied either from offsite or from the diesel generators is
unacceptable as documented because it does not provide
independence between the offsite power source and the onsite
power sources to meet the requirements of GDC 17. Therefore, we
require that you either provide a separate sequencer for offsite
and onsite power or a detailed analysis to demonstrate that there
are no credible sneak circuits or common failure modes in the
sequencer design that could render both onsite and offsite power
sources unavailable. In addition, provide information concerning
the reliability of your sequencer and reference design detailed
drawings.

.

Response
i

l Subsection 8.3.1.1.3 has been revised to provide reliability data
for the sequencer. The following is provided to support the
existing system design,which utilizes one sequencer per the ESFAS

' channel.
18

After an accident signal, the sequencer is enabled upon the
receipt of a power-available signal from the undervoltage relays
located at the safety-related buses. The relay, bus, and
sequencer are all part of the same safety-related redundant load

5/ The power source to this load group may be either offsite' group.%

or onsite.

If a separate sequencer were provided so that one could be used
to sequence the safety-related loads on offsite power and the
other could be used to sequence safety-related loads on onsite
power, it would be incorporated as an integral part of the same
redundant load group of the existing sequencer. As a result, the
power supplies for the separate sequencing systems would be
derived from the same load group power source, and the sequencers
would be electrically interconnected. As such, no independence
or significant increase in reliability would be achieved by the
addition of another sequencer.

It is our position that the existing design implements all
applicable criteria with more than sufficient assurance of proper
operation and independence.

D)(_, Revision 18
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hQuestion 040.116 (8.3)

Provide a detailed discussion or plan of the level of training
proposed for your operators, maintenar.ce crew, quality assurance,
and supervisory personnel responsible for the operation and
maintenance of the emergency diesel generators. Identify the
number and type of personnel that will be dedicated to the
operations and maintenance of the emergency diesel generators and
the number and type that will be assigned from your general plant
operations and maintenance groups to assist when needed.

In your discussion identify the amount and kind of training that
will be received by each of the above categories and the type of
ongoing training program planned to assure a high level of
availability of the emergency generators.

Also discuss the level of education and minimum experience
requirements for the various categories of operations and
maintenance personnel associated with the emergency diesel
generators.

Response

Educational and minimum experience requirements for all
categories of operations and maintenance personnel are in
accordance with the recommendations of ANSI N18.1-1971. FSAR 27
Subsection 13.2.la provides further information.

Personnel from the Midland plant operations and maintenance
departments will be performing the operations and maintenance
functions associated with the emergency diesel generators. It is
not anticipated that any assistance will be required or requested
of nonplant operating or maintenance personnel. Vendor
assistance will be requested if needed. These functions will be
performed on a nondedicated basis. The number and type of
personnel utilized for operations and maintenance of the diesel
generator will be based on the complexity and requirements of the
task being performed. In all cases, plant personnel utilized
will possess the qualifications and training discussed in this
response. Supervisors of these functions will be from the
respective department.

Training will be provided for the operations and maintenance
department personnel including respective supervisors of these
groups. The projected training -...a, directly associated with
emergency diesel generators, for each department is approximately
80 hours.

Due to the plant staff organization, the quality assurance
department is not responsible for ensuring the proper operation
and maintenance of the emergency diesel generators. Quality
control personnel have this responsibility and are assigned to

Revision 27
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(~'/
individual departments. These personnel receive the departmentalT

\_, training as described below.

The proposed training to be received by the Midland plant staff
is as follows:'

1. Operations Department Personnel

a. Basic diesel engines: This segment of training includes
theory of operation, application, and basic controls.

b. Emergency diesel generator, related systems training:
This segment of training consists of instruction on
mechanical, electrical, and instrumentation systems such
as diesel fuel oil storage and transfer, intermediate ac
distribution, emergency safety features actuation, and
air start systems.

"

c. Emergency diesel generators: This segment of the
training provides the specific information concerning
the diesel generator sets installed at the Midland
plant. This instruction includes related plant
procedures and technical specifications associated with
the emergency diesel generators.

2. Maintenance Department Personnel 27

(m a. Basic diesel engines: This segment of training includes
'- theory of operation, application, and basic controls.

b. Emergency diesel generator, related systems training:
This segment of training consists of instruction on
mechanical, electrical, and instrumentation systems such
as diesel fuel oil storage and transfer, intermediate ac
distribution, emergency safety features actuation, and
air start systems.

c. Emergency diesel generators: This segment of the
training provides the specific information concerning
the diesel generator sets installed at the Midland
plant. The instruction includes related plant
procedures and technical specifications associated with
the emergency diesel generators.

In addition to the above training, it is proposed that vendor
instruction will be obtained for installation, operation, and
maintenance of the diesel generators. The proposed format of
this course is:

1. Operations Department Personnel

a. Theory of operation

p
k_/ Revision 27
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b. Installation and testing

c. Engine and generator controls

d. General maintenance

2. Maintenance Department Personne]

a. Theory of operation

b. Installation and testing

c. Basic controls
27

d. Specific maintenance

6. Troubleshooting techniques

It is projected that the vendor instruction will occur during the
installation and testing of the emergency diesel generators.

The Midland training department provides for requalification and
replacement training to ensure maintenance of proficiency for the
operating organization consistent with the recommendations of
ANSI N18.1-1971.

O

"
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(} Question 040.119 (8.3) (RSP)

Preiodic [ sic] testing and test loading of an emergency diesel
generator in a nuclear power plant is a necessary function to
demonstrate the operability, capability and availability of the
unit upon demand. Periodic testing coupled with good preventive
maintenance practices will assure a high level of equipment
readiness and availability upon demand.

To achieve an acceptable level of equipment readiness status, the
following requirements shall be met:

1. The equipment shall be tested with a minimun loading of
25 percent of rated load. No-load or light-load operation
tends to cause incomplete combustion of fuel, resulting in
the formation of gum and varnish desposits on the cylinder
walls, intake and exhause [ sic] valves, pistons and piston
rings, etc., and accumulation of unburned fuel in the
turbocharger and exhaust system. The consequences of no-load
or light-load operation are potential equipment failure due
to the gum and varnish deposits and fire in the engine
exhaust system.

2. Periodic surveillance testing shall be performed in
accordance with the Regulatory Guide 1.108 or an acceptable
alternative, and with the recommendations of the engine
manufacturer. Conflicts between any such recommendations and

[ )# NRC guidelines, particularly with respect to test frequency, 27
Ns loading and duration, should be identified and justified.

3. Preventive maintenance should go beyond the normal routine
adjustments, servicing and repair of components when a
malfunction occurs. Preventative maintenance shall encompass
investigative testing of components which have a history of,

repeated manfunctioning and require constant attention and
repair. In such cases consideration should be given to
replacement of those components with other products which
have a record of demonstrated reliability, rather than
repetitive repair and maintenance of the existing components.
Testing of the unit after adjustments or repairs have been
made only confirms that the equipment is operable and does
not necessarily mean that the root cause of the problem has
been eliminated or alleviated.

4. Upon completion of repairs or maintenance and prior to an
actual start, run, and load test, a final equipment check
shall be made to assure that all electrical circuits are
functional, i.e., fuses are in place, switches and circuit
breakers are in their proper position, no loosc-wires exist,
all test leads have been removed, and all valves are in the
proper position to permit a manual start of the equipment.
The unit shall be satisfactorily started and load tested
before being returned to automatic standby service and shall

f%( ,) Revision 27
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be confirmed to be under the control of the control room |hoperator

Discuss how the above requirements have been implemented in your
cmergency diesel generator system design, and how their
implementation will be assured when the plant is in commercial
operation.

Response

1. Periodic testing of the emergency diesel generators is
accomplished in accordance with the technical specification
as given in FSAR Subsection 16.3/4.8. The test
specifications identify the criteria for the test including
load requirements which generally are greater than 25%.
However, some tests as described in the B&W Standard
Technical Specifications (NUREG-0103 ), 16.4.8.1.1.2.c.5
require the diesel to operate at no-load conditions for short
periods of time. These tests are performed at 18-month
intervals and will be incorporated into the technical
specifications for Midland. The tests are designed to
demonstrate the operability, capability, and availability of
the diesel generator upon demand and will be used to verify
diesel generator status following maintenance activities
which could affect operation. 27

2. There are no engine manufacturer recommendations regarding
periodic surveillance testing which conflict with Regulatory
Guide 1.108. The Midland position with respect to periodic
testing and Regulatory Guide 1.108 is addressed in FSAR
Appendix 3A.

3. The plant maintenance department uses the CPCo maintenance
management system (MMS). One aspect of the MMS is to
accumulate equipment maintenance history and utilize it to
identify repetitive failures. When components are identified
as repeatedly malfunctioning, investigations will be made in
an attempt to find and eliminate the root cause. The
specific actions taken to eliminate the root cause would
depend on the results of the investigation and could include
any of the following actions:

Increasing the frequency and/or expanding the scope ofa.

an existing preventive maintenance program.

b. Establishing a new preventive maintenance program,

c. Replacement of the components with other products which
have a demonstrated record of reliability. (It should
be pointed out that a demonstrated record of reliability
may not always be available for the replacement
component.)

O
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[ The preventive maintenance program established for the
( -} emergency diesel qenerators far exceeds normal routine

adjustments, servicinq, and repair of malfunctioninq
components. The maior aspects of the program include the
following:

Electrical

Item Frequency'"

Clean and inspection exterior of generator 18 months

Clean and inspect interior rotor and 18 months
stator components

Clean and inspect slip-ring housing 18 months
internal components

Clean and inspect ventilation 18 months
(generator)

Clean and inspect regulator components 18 months

Check connections and measure 18 months
insulation resistance

27

("% Mechanical,

Inspection of jacket' water cooler

Engine inspection Each
re f uel ing

Lube oil system
Engine internals
Connecting rods and bearings
Crankshaft deflections
Lube oil jets
Cams, rollers, roller arms, push

rods, etc
Valve lifters
Fuel injectors
Foundation
Drive coupling
Air and oil filter
Compression ratio, firing pressure

Engine inspection Every second
refueling

Replace fuel injection pumps
Check main bearings
Inspect gears, gear backlash-s

5' '' Revision 27
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Starting air distributor filter Monthly

Starting air compressor Quarterly

Starting air compressor valves Semi-annually

Starting air compressor bearings Annually
and bushings

* Frequencies shown are currently planned and could change based on
experience and/or manufacturers recommendations.

Also, the supplier's service department receives reports of
failed engine parts through its servicemen or through
owner / operators. The service department determines if the
failure is due to normal wear or exceptional causes. Those
parts failed due to normal wear are replaced as a matter of
routine maintenance. Exceptional failures are investigated.
A history of component failures is maintained by the service
department. When this history indicates a significant
problem with a component, the component is submitted to the
engineering department for redesign.

In the case of the diesel generators, and in compliance with
10 CFR 21, the vendor notifies the operator of any component
deficiency directly and works closely with the operator to
correct the deficiency. 27

4. Plant maintenance procedures invoke closeout inspection
requirements. These requirements include provisions for
sign-offs by the mechanic or technician and an additonal
" witness or hold point" sign-off by an independent inspector
or maintenance supervisor for critical inspection points.
Installation and removal of test leads or jumpers is
controlled either within the maintenance procedure itself or
by reference to an administrative procedure which provides
controls by requiring logging installation and removal.
Further control is established by requiring that jumpers be
orange in color and, there fore, easily identified. In
addition, all jumpers are tagged. The required lineup of
switches, valves, breakers, etc, is provided within
appl icable operating procedures. These procedures are
utill ed by operating personnel to establish proper
electrical / mechanical lineups prior to operating the
equipment.

Administrative procedures require that applicable technical
specification surveillance requirements, which are
implemented by plant surveillance test procedures, be
specified on the maintenance order which controls the work.
These tests must be completed prior to the return of the
equipment to service. The diesel generator will be load
tested in accordance with the requirements of Technical

O*
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; Specification 4.8.1.1.2.a. Testing will be performed from i
-

the control room, thereby insuring that the control room 27 !,

j operator does have the diesel generator under his control.
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Question 040.120 (8.3) (RSP)

The availability of an emergency diesel generator upon demand is
dependent upon, among other things, the proper functioning of its
controls and monitoring instrumentation. This instrumentation is
generally panel mounted and in some instances the panels are
mounted directly on the diesel generator skid. Major diesel
engine damage has occurred at some operating plants from
vibration-induced wear on skid-mounted control and monitoring
instrumentation. This sensitive instrumentation is not made to
withstand and function accurately for prolonged periods under
continuous vibrational stresses normally encountered with
internal combustion engines. Operation of sensitive
instrumentation under this environment rapidly deteriorates
calibration, accuracy and control signal output.

Therefore, except for sensors and other equipment that must be 27directly mounted on the engine or associated piping, the controls
and monitoring instrumentation shall be installed on a free-
standing, floor-mounted panel which is separate from the engine
skids. This panel shall be located on a vibration-free floor
area unless equipped with vibration mounts.

Confirm and describe your compliance with our above requirement,
or provide justification for noncompliance in view of these
expressed concerns and experiences.

O
Response

Except for sensors that must be engine-mounted due to their
function, all instruments are mounted in panels which are on a
foundation structurally isolated from the diesel generator
pedestals.

Revision _.7
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-

. Question 040 13 (9.5.2)
The information regarding the onsite communications system
(Subsection 9.5.2) does not adequately cover the system
capabilities during transients and accidents. Provide the
following information:

a. Identify all working stations in the standard plant
design where it may be necessary for plant personnel to
communicate with the control room or the emergency
shutdown panel during and/or following transients and/or
accidents (including fires) in order to mitigate the
consequences of the event and to attain a safe cold
plant shutdown.

b. Indicate the maximum sound levels that could exist at
each of the above identified working stations for all
transients and accident conditions.

c. Indicate the types of communication systems that will be
available at each of the above identified working
stations.

d. Indicate the maximum background noise level that could
exist at each working station and ye? reliably expect
effective communication with the control room using: 10

O) 1. The page party communications system(
2. Any other additional communication system provided

that working station

e. Describe the performance requirements and tests that the
above inplant working stations communication systems
will be required to pass in order to be assured that
effective communication with the control room or
emergency shutdown panel is possible under all
conditions.

f. Discuss the protective measures taken to assure'a
functionally operable onsite communication system. The
discussion should include the considerations given to
component failures, loss of power, and the severing of a
communication line or trunk as a result of an accident
or fire.

Response

a. Various work stations throughout the auxiliary building
will be utilized to attain a safe cold plant shutdown.
Access to the communication systems from these areas is

O
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provided at strategic locations throughout the auxiliary | 10
building as shown in the drawings referenced in 27
Table 1.7-Ra.

b. The prediction of maximum sound levels under transient
and accident conditions is unfeasible. Iloweve r , the 14
maximum sound levels for normal plant operation will be
measured once the plant is in operation,

c. The types of communication systems available throughout 1 10
the auxiliary building are shown in the drawings

|27referenced in Table 1.7-8a.

d. The page party system can be expected to effectively
operate with a maximum background noise level of
85-95dBA.

The maximum background noise level that the sound
powered phone system can be expected to effectively jg
operate with will be provided by amendment when
available from the vendor.

The maximum background noise level that the public
telephone system can be expected to effectively operate
with will be provided by amendment when available.

,

c. Test Abstract 14A.l.47 has been revised in response to
this question.

10
f. The protective measures taken to assure a functionally

operable onsite communication system are discussed in
Subsections 9.5.2.1.2 and 9.5.2.2.5.

Revision 27
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'

,

- Question 040.115 (9. 5.6 ) (RSP), .

, \_
| Operating experience has shown that.accurulation of water in the

starting air system has been_one of the most frequent causes of>

diesel engine failure to start on demand. Condensation of
entrained moisture in compressed air lines leading to control and
starting air valves, u r start motors, and condensation ofi

moisture on the working surfaces of these components has caused
rust, scale and water itself to build up and score and jam the,

i internal working parts of these vital components, thereby
preventing starting of the diesel generators.

As reported in NUREG/CR-0660, failure of diesel engines ~to start
trom the ef fects of moisture condensation in air ntarting systems
and trom other causes have lowered their operational reliability
to less than the desired reliability goal of 0.99 specified in.

i Dranch Technical Position ICSB (PSB) 2 " Diesel Generator
Reliability Testing" and Regulatory Guide 1.108 " Periodic Testing;

of Diesel Generator Units Used as Onsite Electric Power Systems
at Nuclear Power Plants."

! To improve diesel engine starting reliability, we require _that
compressed air starting system designs include air dryers for the
removal of entrained moisture. The two air dryers most commonly

i used are the dessicant (sic) and refrigerant types .
I NUREG/CR-0060 finds that of these two types, the refrigerant type

is better suited for nuclear power plant application and its 27
selection is highly advisable. Midland FSAR Figure 9.5-27,

'~
" Emergency Diesel Generator Starting System," shows an air dryer

j and FSAR Section 9.5.6 states that an air dryer is used in the
- starting system. Ilowever, the type is not specified and there is
I no further description of the air dryer. Starting air should be

dried to a dew point of not more than 50 F when installed in a
normally controlled 70 F environment, otherwise the_ starting air

'

dew point should be controlled to at least 10 F less than the
lowest expected ambient temperature.

j- Describe tne type of air dryer used in the diesel engine air
'

starting system and revise your design if needed based on the
information above.

Response

!

The' system has a desiccant air dryer designed to -dry = the air to a |
;' dewpoint of -40F at 250 psi. This far exceeds the"10F below-

'

minimum expected ambient (50F) requirew'" recommended by the
NRC. FSAR Subsection 9.5.6.2 has beer tr7ised in response to
this question.

Features of the, starting air systgm aru .c follows:

f~ |.

' '
.

. Revision 27
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a. The air c*ryer, air receiver, and system piping and
components are stainless steel.

b. Automatic drain traps are provided on the air receivers,
and lines are sloped to low-point drain traps.

A drip leg with blowoff connection is provided upstreamc.

of air valves. Strainers are provided immediately
upstream of the two starting air valves and filters are
provided downstream of the valves in each starting
train. Filters are also provided on the air dryer 27discharge just ahead of the air receiver tanks. Inlet
strainers / separators are provided on the inlet to the
air dryers (refer to Figure 9.5-27).

The position of the diesel generator supplier is that the
reliability and performance of the desiccant dryer units
furnished for the Midland project are superior to refrigerated
units. Furthermore, the supplier's nuclear standby engines have
never experienced a failure to start due to moisture in the
starting air, nor do they expect this to happen.

O
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[} Question 040.117_ (9.5.7) (RSP)

Several fires have occurred at some operating plants in the area<

of the diesel engine exhaust manifold and inside the turbocharger
housing. The fires started from lube oil leaking and
accumulating on the engine exhaust manifold and accumulating and
igniting inside the turbocharger housing. Accumulation of lube
oil in these areas, on some engines, is apparently caused from an
excessively long prelube period, generally longer than five

;. minutes, prior to manual starting of a diesel generator. This
condition does not occur on an emergeny start since the prelube
period is minimal.

I When manually starting the diesel generators for any reason, to
j. minimize the potential fire hazard and to improve equipment

availability, the prelube period should be limited to a maximumi

j of three to five minutes unless otherwise recommended by the
! diesel generators. Specify the maximum prelube time interval to
j which your diesel engine will be exposed prior to manual start.
!

4 Response
! 27
5 The diesel generators for the Midland plant do not have the type
i' of prelubrication system addressed in this question. The

supplier utilizes a " lube oil keepwarm system" instead. This
; system consists of near operating temperature oil continuously

circulating through the lower half of the engine to maintain4 ,
; critical component temperatures and lubrication (i.e., pistons,

rods, bearings, crankshaft and gear train). However, the upper
i half of the engine (valve mechanisms) and the turbocharger are
j isolated from the keepwarm system circulation. These aree.s are
j kept warm by the circulation of heated jacket water in the block
; and in the turbocharger exhaust casing. Except for the
j turbochargers, a lubricant film is maintained in the upper half

of the engine by a priming line (see the response to'

Question 040.118 for more details). Because oil does not
circulate through the turbochargers, no prelube oil leakage would
be expected in these areas which would present a potential fire
hazard. The supplier has stated that it has never experienced
leakage such as described _in the question.

Standby conditions of the diesel generators are further discussed
; in FSAR Subsection 9.5.7.2.2.

,
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Question 040.118 (9. 5.7 ) (RSP)

An emergency diesel generator unit in a nuclear power plant is
normally in the ready standby mode unless there is a loss of
offsite power, an accident, or the diesel generator is under
test. Long periods on standby have a tendency to drain or nearly
empty the engine lube oil piping system. On an emergency start
of the engir as much as 5 seconds to 14 or more seconds may
elapse from .e start of cranking until full lube oil pressure is
attained even though full engine speed is generally reached in
about five seconds after start of cranking. With an essentially
dry engine, the momentary lack of lubrication at the various
moving parts may damage bearing surfaces, producing incipient or
actual component failure with resultant equipment unavailability.

The emergency condition of readiness requires this equipment to
attain full rated speed and enable automatic sequencing of
electric load within ten seconds. For this reason, and to
improve upon the availability of this equipment upon demand, it
is necessary to establish as quickly as possible an oil film in
the wearing parts of the diesel engine. Lubricating oil is
normally delivered to the engine wearing parts by one or more
engine-driven pumps. During the starting cycle the pumps
accelerate slowly with the engine and may not supply the required
quantity of lubricating oil where needed fast enough. To remedy
this condition we require that, as a minimum, an electrically 27
driven lubricating oil pump, powered from a reliable DC power
supply, be installed in the lube oil system to operate in
parallel with the engine-driven main lube pump. Tne
electric-dtiven prelube pump should operate enly during the
engine cranking cycle or until satisfactory lube oil pressure is
established in the engine main lube distribution header. The
installation of this prelube pump should be coordinated with the
respective engine manufacturer. Some diesel engines include a
lube oil circulating pump as an intregal part of the lube oil
preheating system which is in use while the diesel engine is in
the standby mode. In this case, an additional prelube oil pump
may not be needed.

Confirm your compliance with our above requirement or provide
your justification for not installing an electric prelube oil
pump.

Response

The lower half of the diesel generator is continuously lubricated
as described in the response to Question 040.117. For the upper
half of the unit, except the turbochargers, a film of lubrication
is provided by a priming line. Consequently, oil flow and
pressure are instantaneously available upon engine start. Should
the keepwarm system fail, the engine is designed to, and is
capable of, starting and accepting load with residual oil film.

Revision 27
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.

Question 040.114 (9.5.8)
Experience at some operating plants has shown that diesel engines'

have failed to start due to accumulation of dust and other
deliterious material on electrical equipment associated with
starting of the diesel generators (e.g., auxiliary relay
contacts, control switches - etc.). Describe the provisions that'
have been made in your diesel generator building design,

:j electrical starting system, and combustion air and ventilation
i air intake design (s) to preclude this condition to assure

availability of the diesel generator upon demand.

.Also describe what procedure will be used under normal plant,

i operation te minimize accumulation of dust in the diesel
! generator room. Your response should also identify and address

any special conditions, construction or maintenance activities
during operation of either unit which may. result in abnormal
generation of dust.;

Response

The response to this question will be provided by amendment.

;

!

O'

i

|
:
,

1

I

1 !

i

l
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r"~ Position A.7.d - The reactor building spray system tests(]g are addressed in Test Abstract 14A.l.16 and the reactor 39
building recirculating air cooling unit tests are
discussed in Test Abstracts 14A.l.64 and 14A.l.60.

Position A.10.c - Test Abstract 14A.l.23 has been 20
modified to address this testing requirement.

Position A.10.e - This position is addressed in Test
Abstract 14A.1.54.

(5) Regulatory Guide 1.108
19

FSAR Subsection 14.2.7 has been modified to reference
our position on Regulatory Guide 1.108 in Appendix 3A.
The Regulatory Guide 1.108 position was modified by
Revision 20 to address the requests of the Power Systems i 20
Branch.

19

Item (2)

(1) Test Abstract 14A.l.17 has been modified to include 20safety-related tank auxiliaries.

(2) The ECCS and containment spray system test abstracts
have been modified to include a leakage test to

/''N determine the baseline total leakage rate from these(,,) systems.

The systems themselves have no integral leakage
detection systems. However, the DHR and containment 21

spray rooms are equipped with airborne radiation
monitoring equipment and flooding alarms. The flooding
alarms will be tested as described in FSAR<

Subsection 14.2.1.1 and the airborne monitors are
covered by Test Abstract 14A.l.54, Area Radiation

{ Monitoring _ System.

(3) Test Abstract 14A.l.71 has been provided to ensure
leaktightness and correct failure mode of valves located 27
in drain lines from rooms housing critical equipment.

(4) A test abstract for the auxiliary building crane will be
provided by amendment when the design is finalized.

(5) As indicated in Subsection 6.4.4.2, toxic gas protection 21
for the control room operator during a chlorine release
at Dow is conservatively evaluated based on assumptions
given in Regulatory Guide 1.95. In this analysis, no
credit is taken for the caustic soda scrubbing system
provided at the chlorine storage tank or the lower

,Q
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predicted chlorine release rate (see Subsection 2.2.2.2.6
_

and Figure 2.2-8). This analysis establishes that the
control room isolation system will detect the chlorine
gas and isolate the control room in adequate time to
ensure that chlorine concentration does not exceed the
toxicity limit specified in Regulatory Guides 1.78
and 1.95. 21

Because control room habi tabili ty is not based on the
use of Dow's systems, preoperational testing of Dow's
ventilation systems, caustic scrubbers, and pumps is not
required.

(6) FSAR Subsection 6.2.6.2 has been modified to add testing 20of the guard pipe.

(7) The cooling tower and auxiliaries are not
safety-related. However, the safety-related interface 19
will be tested as described in Test Abstract 14A.l.22.

(8) The prerequisites for Test Abstract 14A.l.12 have been
modified to address this position.

21
(9) Test Abstract 14A.l.70 has been added to address this

testing.

O

O
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(~N (22)14A.1.27- Appendix 3A, Regulatory Guide 1.52 provides {(,,) response to this request. The test abstract has
been expanded to identify systems to be tested. 20

(23)l4A.l.28- The test abstract has been modified to address this
testing.

(24)l4A.l.29- Test Abstract 14A.l.29 has been modified t 21
incorporate this testing.

(25)l4A.l.33- Test Abstract 14A.1.33 has been modified to
incorporate testing.

(26)l4A.l.40- Test Abstract 14A.1.43 provides this testing. 20

(27)14 A.1.42- Test Abstract 14A.1.42 has been modified to address
this testing.

(28)l4A.1.43 | 19

(1) Test Abstract 14A.l.43 has been modified to address the
de distribution system.

21
(2) Test Abstract 14A.l.43 has been modified to include this

testing.

(29)l4A.1.44- Test Abstract 14A.l.44 has been revised to include
[h testing of the control and instrument buses. It is not
\- #

the purpose of this test to verify the failure modes of4

the supplied loads upon loss of preferred or control and
instrument power. Should a safety-related action occur
as a result of loss of 120Vac power, such an occurrence
will be verified in the preoperational test of the
system in which the equipment performing the action is
contained.

20

(30)14A.1.45

(1) Section 3.3 of Test Abstract 14A.1.45 has been broadened
to specify that a discharge test will be conducted to
verify battery capacity.

(2) The preoperational battery test will not measure actual
system loads because they will not be available at the
time. Actual electrical system loads will be measured
as part of the power ascension program after core load.

(3) Response to this position will be provided.by amendment. | 27

(31)l4A.l.48 - Test Abstract 14A.l.48 has been modified to address 20this testing.
,

O
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[''))
(32)l4A.1.49- The steam portion of the plant sample system does

(, not have excess flow check valves. The primary
portion of the plant sampling system has excess 20
flow check valves. Testing will be incorporated by

.

amendment. ; 27

(33)l4A.1,52 | 19

(1) Test Abstract 14A.1.42 has been modified to address this
testing. Response times of final control devices, as
well as response to loss of power for these devices,

21will be measured and tested by generic procedures in
conjunction with the associated mechanical / fluid system
of wnich they are a part.

' (2) Test Abstract 14A.l.43 addresses this testing. I 19

(34)14A.1.53- Test Abstract 14A.l.53 has been modified to address 21'

this testing.

(35)14A.l.60- Test Abstract 14A.1.18 addresses Type B and C 20
testing. FSAR Subsections 6.2.6.2 and 6.2.6.3
address Type B and C test commitments. Test
Abstract 14A.l.18 has been expanded to reference 23
the existing information.

Yest Abstract 14A.l.60 has been expanded to include
[ ) peak and reduced pressure sequence and to discuss.
\~~/ outgasting as appropriate. Subsection 6.2.6.1

fully addressed ILRT test commitments. 20

(36)14A.l.68 - Test Abstract 14A.1.68 has been modified to respond
to this position.

39

(37)14A.l.69 - The flow detectors in the CCCS dump to sump line
will be tested for redundancy and separation by |
Test Abstract 14A.l.43. The abstract prerequisites
have been etpanded to include generic checkout of

21equipment, ontrols, and instruments in the dump to
sump lines.

/~'i .

(',j Revision 27
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Respons3s to NRC Qurstions
Midland 1&2

Question 423.3 (14.2)

Our review of your proposed startup testing phase provided in
Table 14.2-2 disclosed that several tests described in Regulatory
Guide 1.68 may not be scheduled to be performed. Describe your
plans and provide test summaries (or justification for
nonperformance) of tests identified in items C.1.a, C.1.h, C.l.j,
D.l.h, and D.l.i of Regulatory Guide 1.68.

Our basis for including the generator trip test in Regulatory
Guide 1.68 was to assure that the turbine generator would not
exceed its design speed and to establish that the plant's
electrical system would perform as designed for this transient
test during which the system may be subjected to frequencies in
excess of 60Hz. To accomplish the test objectives, the generator
should be disconnected from the transmission system in a manner
that will result in the calculated maximum overspeed condition.
Normally, this is accomplished by opening of the generator output
breaker in a manner that will require a turbine generator
overspeed condition to initiate closure of the steam admission or
stop valves.

It is our understanding that typical designs of the trip logic 19
for the generator output breakers will, for certain sensed plant
conditions, result in a direct and simultaneous trip of the
turbine stop valves. There usually are additional trips that
will also open the generator output breakers without directly
tripping the turbine stop valves. Therefore, the latter type of
trip should be simulated to initiate the transient.

Modify Section 14.2 and the test descriptions as necessary to
clarify that the generator trip test will be performed as
intended by Regulatory Guide 1.68 and to either state that the
turbine test will be performed at 100% power or provide technical
justification for conducting the test at a different power level.

Response

Test Abstract 14A.3.6 has been added to provide a summary of the
proposed test covering the position of Regulatory Guide 1.68,
Appendix A, item C.1.a.

Regulatory Guide 1.68, Appendix A, item C.l.h requires that flux
distribution measurements be performed during low power test
conditions. The sensitivity of the incore flux instrumentation
is too low to allow performance of this test at this low power
level. Flux distribution measurements will be performed at a
higher power level as identified in Test Abstract 14A.4.3.

The pseudo rod ejection test identified in Regulatory Guide 1.68,
Appendix A, item C.1.j is performed during the low power physics
test procedure described in Test Abstract 14A.3.2.

Q&R 14.2-18 3/79
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Responses to NRC Questions
j - Midland 1&2

criteria. Specific acceptance criteria will be provided in; ,

s/ the test procedure. Within specified tolerances, the
parameters measured should correspond with values predicted
by the physics manuals of Midland Units 1 and 2, and when,

| applicable, meet the requirements of the technical
specifications in FSAR Subsection 14.2.7. Copies of startup 19
test procedures will be made available for onsite review by

1 the NRC 60 days prior to scheduled fuel loading dates.

f (6) Further details, as requested, will be provided in the form
2 of revised test abstracts after the basic process steam

system startup program has been identified. The revised
' abstracts will be provided by amendment. | 27.

4

i (7) This test will be performed at 40% and 75% power. Data are
j collected at approximately 6 different imbalance conditions

ranging from a large positive imbalance to a large negative
imbalance. The acceptance criteria specify that the

; indicated out-of-core imbalance shall- represent the imbalance
i as detected by the incore system within allowable limits.

(8) The intent of the loss of offsite power test is to
demonstrate the capability to shut down and meintain ther

reactor in a hot standby condition using only emergency
sources of power. This can be demonstrated without having
the turbine generator online by dumping steam to the-

condenser. Therefore, this test will be performed at an
initial condition of reactor power 210% maintained by dumping,

19steam to the condenser via the turbine bypass valves.
Additionally, temporary sources of backup power may be
utilized to protect nonsafety-related equipment during the

; test, and the non-Class 1E distribution system will be
reenergized prior to completion of the test to control and
protect nonsafety-related equipment. Temporary backup power

#

sources utilized and operations performed during the test
which utilize the non-Class 1E distribution system will be
documented to provide assurance that these actions do not,

invalidate test results. Test Abstract 14A.4.8 has been
modified to incorporate the position described above.

'9) The test will be conducted from 40% power with the ICS in
automatic. Xenon equilibrium will be established. The
control rod configuration and other steady-state RCS3

j conditions will b'e as specified in the test procedure.

i It is anticipated that the test will be performed in
! approximately 12 hours following establishment of initial

conditions. During the period of the. test, increased
surveillance of core parameters will be required according to
the technical specification.

(10)The test will be performed at 40% full power with equilibrium,

| xenon and stable temperature, pressure, and power. A boron
i

Revision 27,
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R:sponscs to NRC Qutstions
Midland 1&2

dilution will be initiated and reactivity will be balanced by
withdrawal of the predicted maximum worth pseudoejected rod.
Differential rod worth measurements using a fast insert and
withdrawal technique will be performed at specified rod
positions, then plotted and integrated to obtain the
pseudoejected rod worth.

(ll)FSAR Subsection ?d 2.7, Regulatory Guide 1.68.2 was modified
by Revision 18. Cut.ent revision of the abstract
(Revision 17) and the modified position are consistent w.'h 19
the guide.

(12)The process steam system startup test program is presently
being defined. This includes the startup sequence with
respect to both units. Presently the process steam system
startup program is scheduled to begin shortly after the start
of the Unit 1 power ascension program.

Further detail, as requested, will be provided in the form of
revised test abstracts after the basic startup program has
been identified. These revised abstracts will be provided by
amendment. 126

O

Revision 26
, Q&R 14.2-24 1/80
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Response to NRC Questions
;' Midland 1&2
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R2sponscs to NRC Questions
Midland 1 & ?

CHAPTER 15
{

FIGURES

Figure No. Title

15.2-1 MDNBR vs Time for MSIV Closc~a at Full Power |

1715.2-2 Pressure vs Time for MSIV Closure and Loss of
Feedwater Accidents

15.2-3 RCS Pressure vs Time for Design Turbine Trip
15.2-4 Pressurizer Code Safety Valve Flowrate vs

Time for the Design Turbine Trip
15.2-5 RCS Pressure vs Time for Worst Case Loss of

Feedwater Accident

15.2-6 Pressurizer Code Safety Valve Flowrate for
Worat Case Loss of Feedwater Accident

1915.2-7 RCS Pressure vs Time During Loss of Onsite
AC Power Accident

15.2-8 Pressurizer Code Safety Valve Flowrate vs
Time During Loss of Onsite AC Power Accident

15.2-9 RCS Pressure vs Time During Worst Case Continuous
Rod Withdrawal Accident

15.2-10 Pressurizer Code Safety Valve Flowrate vs
Time During Worst Case Rod Withdrawal Accident

i

15.6-1 Thermal liydraulic Transient Analysis
Transient Conditions - 0.04 Ft2 Break

10
15.5-2 Thermal Hydraulic Transient Analysis

Hot Uni t Channel Resutls - 0.04 Ft2 Break

Q&R 15-iv Revision 19
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' Responses to NRC Questions

Midland 1&2'

4

.

Question 211.171 (ISD)

Describe how the pressure drop and coolant flow rates through the
hot channel were obtained and used in the RADAR code.

a

! 15

|
Response

The RADAR code will be used in evaluating the MDNBR following
steam line break considering the transient power peaking that was
requested in Question 211.166. Detailed responses to this 16

; question will be provided in conjunction with the response to
Question 211.166, to be provided by amendment. I 27

4

!~

-l

|

;

i

|

4

$

i

'
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Responses to NRC Qurstions
Midland 1&2

Question 211.172 (15D)

In addition to the total time dependent reactivity feedback,
provide each component of reactivity feedback (Moderator, 15
Doppler, rod worth, boron injection).

Response

The reactivity feedback breakdown as a function of time is
provided for the 33.5 inch double ended rupture (DER), beginning 17
of 1ife (BOL), DNB case in Table 15D-14 where the breakdown of
reactivity components is of interest. For the overcooling cases
where minimum subcritical margin (shown in Figure 15D-3) is of | 19interest, Tables 15D-6 and 15D-12A provide a breakdown of the
reactivity components of moderator, Doppler, rod worth, and boron 17
injection at the time of the occurrence of the minimum
subcritical margin for break area and single failures,
respectively. 19

9

Revision 19
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SITE EMERGENCY PLAN
MIDLAND 1&2
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Responses to NRC Questions
Midland 1&2

(y Question 432.11'(SEP 6.4.1)
Amend Subsection 6.4.1 of the SEP in response to the following'

items:j.

a. State whether or not the Midland City Police has
jurisdiction over the offsite areas included in the
evacuation and take cover plans. If more than one
agency has jurisdiction, indicate how they will
coordinate their efforts.

b. State whether those agencies involved in Item (a) have
been given authority to begin protective measures, e.g.,
evacuation, without the need for obtaining approval from,

any other agency.
9

c. Your plan states that the emergency response and
evacuation plans of offsite State and local agencies
will be added to the appendix of the site emergency
plan. Provide these plans or indicate their status and
provide a schedule for when they will be made a part of
the docket record.

d. Discuss the offsite agencies' plans involving areas
beyond the LPZ.

Response

Subsection 6.4.lb has been revised in response to parts a, b, and
! d. Response to part c is as follows:

Emergency plans of offsite local agencies are still not i 27

complete as of this date. Midland City and County authorities 14
are meeting as a task force to establish lines of authority and
responsibility and agency assignment. After this first stage is
-accomplished, plan writing will begin. The state has prepared
its response to Fixed Nuclear Facilities Emergency Planning. 26
The response was submitted to the NRC in late 1979.

Additional information regarding this question was previously
submitted in response to Question 432.3(13.3.4) in Revision 3 of 9
the FSAR.

O
\/ .Revision 27s
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Responses to NRC Questions
Midland 1&2

Question 432.12 (SEP 6.4.2, 3A)

With respect to respiratory protection, Section C.4.c of
Regulatory Guide 1.95 discusses provisions for an offsite supply 9
of bottled air. Amend Section 6.4.2 of the SEP to address this
offsite supply.

Response

Subsection 6.4.2 of the SEP has been revised in response to
15this question.

,

O

Revision 15
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Instructions :

O For Inserting and Pemoving Pevision 27 of the P& ids
-------------------------------------------------------------

RPMOVE INSERP

M-400 sh 1, 2, 1 M-400 sh 1, 2, 3

M-403 sh 1B, 2B M-403 sh 1B, 2B

M-404 sh 1B M-404 sh 1B

M-406 sh 1,2,3,4 M-406 sh 1,2,3,4

M-407 sh 2A, 2B, 4 M-407 sh 2A, 2B, 4

M-408 sh 1,3B,4A,4B,5,6 M-408 sh 1,3B,4A,4B,5,6

M-409A, B M-409A, B

M-412 sh A, B M-412 sh A, B |

M-413 sh A, B M-413 sh A, B

M-414 sh A M-414 sh A

M-420 sh 1B M-420 sh 1B

M-428 sh A,B,C M-428 sh A,B,C

M-43n sh 1A, 1B M-430 sh 1A, 1B
|

v-431 sh 2 M-431 sh 2A, 2B

M-432 sh 2 M-432 sh 2A, 2B

M-438 sh 3A, 3B M-438 sh 3A, 3B

M-439 sh 2A,2B,3A,3B M-439 sh 2A,2B,3A,3B

M-448 sh 1 M-448 sh 1

M-449 sh 1A,1B M-449 sh 1A,1B
|

M-452A, B M-452A, B |

M-453 M-453

M-456 sh 2A,2B,3A M-456 sh 2A,2B,3A

M-457 sh 2A,2B,4,5B,6 M-457 sh 2A,2B,4A,4B,5B,6

) M-458 sh 1C, 2------
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REMOVE INSERT

M-460 sh 4 M-460 sh 4

M-461 sh 1, 2, 6 M-461 sh 1A,1B,2A,2B,6

M-462 M-462

M-464 M-464
;

i M-466 M-466
,

M-468 sh 1, 3 M-468 sh 1, 3A, 3B
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iMIDLAND 1&2-FSAR i :

SUPPLEMENTAL REFERENCE DRAWINGS, j
O Piping and Instrumentation Diagrams '

These drawings are in accordance with Midland's FSAR Revision 25. '

:
Bechtel FSAR I'
Dwq No. Fig No. FSAR Figure Title Rev -

M-400 Sh 1 1.1-1 Piping and Instrumentation Diagram 3
Legend

i .

M-400 Sh 2 1.1-2 Piping and Instrumentation Diagram 3
Legend

Q,

M-400 Sh 3 1.1-3 Piping and Instrumentation Diagram 4 -

Legend

M-401 5.1-1 Reactor Coolant and Pressure 4
Control - Unit 1

M-401A 5.1-1 Reactor Coolant and Pressure O
Sh 1 Control - Unit 1

M-401B 5.1-1 Reactor Coolant and Pressure 0 ,

Sh 2 Control - Unit 1 |
IM-402 5.1-2 Reactor Coolant and Pressure 4

Control - Unit 2 m
:

M-402A 5.1-2 Reactor Coolant and Pressure 0
'

.

| Sh 1 Control - Unit 2 -

M-402B 5.1-2 Reactor Coolant and Pressure O
Sh 2 Control - Unit 2 '

M-403 Sh 1A 9.3-31 Makeup and Purification - Unit 1 1
.

Sh 1

M-403 Sh 1B 9.3-31 Makeup and Purification - Unit 2 1
Sh 2 i

M-403 Sh 2A 9.3-32 Makeup and Purification - Unit 1 0
Sh 1 |

M-403 Sh 2B 9.3-32 Makeup and Purification - Unit 1 1
Sh 2

M-404 Sh 1A 9.3-33 Makeup and Purification - Unit 2 1
Sh 1

. M-404 Sh IB 9.3-33 Makeup and Purification - Unit 2 1
' Sh 2

1O .

1 Revision 27
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MIDLAND 1&2-FSAR 5

2

..
'Piping and Instrumentation Diagrams (continued)

lBechtel FSAR ~;
Dcq No. Fiq No. FSAR Fiqure Title Rev |

^

M-404 sh 2A 9.3-34 Makeup and Purification - Unit 2 0
Sh 1

M-404 Sh 2B 9.3-34 Makeup and Purification - Unit 2 0
Sh 2

M-405 Sh A 9.3-40 Reactor Coolant Addition - Units 1 & 2 0 ,

Sh 1

M-405 Sh B 9.3-40 Reactor Coolant Addition - Units 1 & 2 0
Sh 2

M-406 Sh 1 9.3-3 Reactor Plant Sample System 4

M-406 sh 2 9.3-4 Reactor Plant Sample Sys',em 4

M-406 Sh 3 9.3-5 Reactor Plant Sample System 4

M-406 Sh 4 9.3-6 Reactor Plant Sample System 4

M-407 Sh 1A 11.2-1 Liquid Waste - Units 1 & 2 0
Sh 1

M-407 Sh 1B 11.2-1 Liquid Waste - Units 1 & 2 0
Sh 2

M-407 Sh 2A 11.2-2 Liquid Waste - Units 1 & 2 1
Sh 1

M-407 Sh 2B 11.2-2 Liquid Waste - Units 1 & 2 1
Sh 2

M-407 Sh 3A 11.2-3 Liquid Waste - Units 1 & 2 0 iSh 1

M-407 Sh 3B 11.2-3 Liquid Waste - Units 1 & 2 0 ;Sh 2

M-407 Sh 4 11.2-3A Radwaste Pump Seal Water 1
System - Units 1 & 2

M-408 Sh 1 9.3-35 Boron Recovery - Units 1 & 2 7

M-408 Sh 2A 9.3-36 Boron Recovery - Units 1 & 2 0
Sh 1

O .
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s'Piping and Instrumentation Diagrams (continued),

i

Bechtel FSAR
Dwq No. F_fq No. FSAR Figure Title Rev

e
M-408 Sh 2B 9.3-36 Boron Recovery - Units 1 & 2 0

Sh 2

M-408 Sh 3A 9.3-37 Boron Recovery - Units 1 & 2 0
Sh 1 ,

$M-408 Sh 3B 9.3-37 Boron Recovery - Units 1 & 2 1
Sh 2

..

M-408 Sh 4A 9.3-38 Boron Recovery - Units 1 & 2 1
Sh 1

,

J

M-408 Sh 4B 9.3-38 Boron Recovery - Units 1 & 2 1
Sh 2

_

M-408 Sh 5 9.3-18 Boron Recovery - Units 1 & 2 Riser 7 ,

Diagram

M-408 Sh 6 9.3-19 Boron Recovery - Units 1 & 2' Riser 7
Diagram

M-409A 11.3-2 Radwaste Gas - Units 1 & 2 1
Sh 1

M-409B 11.3-2 Radwaste Gas - Units 1 & 2 1
Sh 2

M-410 5.4-10 Decay Heat Removal and Core 9,

Flooding - Unit 1
'

M-411 5.4-11 Decay Heat Removal and Core 9
Flooding - Unit 2-

,

1M-412 Sh A 6.2-51 Reactor Building Spray - Unit 1 1
Sh 1

'

l M-412 Sh B 6.2-51 Reactor Building Spray - Unit 1 1
| Sh 2
|

| M-413 Sh A 6.2-52 Reactor Building Spray - Unit 2 1
Sh 1 '

M-413 Sh B 6.2-52 Reactor Building Spray - Unit 2 1
Sh 2

O .
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Bechtel FSAR
Dwo No. Fiq No. FSAR Figure Title Rev

M-414 Sh A 9.1-1 Fuel Pool Cooling and Purification 1 .

Sh 1

M-414 sh B 9.1-1 Fuel Pool Cooling and Purification 0
Sh 2

g
M-416 Sh 1A 9.2-7 Component Cooling Water - Unit 1 0,

Sh 1

M-416 Sh 1B 9.2-7 Component Cooling Water - Unit 1 0
Sh 2 i

M-416 Sh 2A 9.2-8 Component Cooling Water - Unit 1 0
Sh 1

M-416 Sh 2B 9.2-8 Component Cooling Water - Unit 1 0
,

Sh 2

M-417 Sh 1A 9.2-9 Component Cooling Water - Unit 2 0
Sh 1

M-417 Sh 1B 9.2-9 Component Cooling Water - Unit 2 0
Sh 2

M-417 Sh 2A 9.2-10 Component Cooling Water - Unit 2 0
Sh 1

M-417 Sh 2B 9.2-10 component Cooling Water - Unit 2 0
Sh 2

M-418 Sh A 9.2-2 Service Water Cooling Tower and Pump 0
Sh 1 Structures - Units 1 & 2

|
M-418 Sh B 9.2-2 Service Water Cooling Tower and Pump 0

Sh 2 Structures - Units 1 & 2
;
'M-419 sh A 9.2-3 Service Water Reactor and Auxiliary 0

Sh 1 Building - Units 1 & 2

M-419 Sh B 9.2-3 Service Water Reactor and Auxiliary 0
Sh 2 Building - Units 1 & 2

,

M-420 Sh 1A 9.2-4 Service Water Turbine 7
Sh 1 Building - Units 1 & 2

M-420 Sh IB 9.2-4 Service Water Turbine 1O Sh 2 Building - Units 1 & 2

4 Revision 27
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iQ Piping and Instrumentation Diagrams (continued) '

Bechtel FSAR 1'
Dwq No. Fig No. FSAR Figure Title Rev

D
M-420 Sh 2 9.2-5 Service Water Turbine 7 0

Building - Units 1 & 2 j
e4

M-421 Sh 1 6.8-3 Reactor Building Penetration 1 1
*Pressurization - Unit 1

M-421 Sh 2 6.8-4 Reactor Building Penetration 1
'

.,

Pressurization - Unit 1 4
.

M-421 Sh 3 6.8-5 Reactor Building Penetration 1
Pressurization - Unit 1

M-422 Sh 1 6.8-6 Reactor Building Penetration 1 ')Pressurization - Unit 2 '!
M-422 Sh 2 6.8-7 Reactor Building Penetration 1

Pressurization - Unit 2 ;

M-422 Sh 3 6.8-8 Reactor Building Penetration 1
Pressurization - Unit 2 Li

M-423 3.9-4 CCW and CRDM Interface - Unit 1 6 I

M-425 Sh 1 11.4-1 Solid Waste System 2 l

M-425 Sh 2 11.4-2 Solid Waste System 2
'

Sh 1

M-425 Sh 3 11.4-2 Solid Waste System 1
Sh 2

M-425 Sh 4 11.4-2 Solid Waste System 1
Sh 3

i

M-425 Sh 5 11.4-2 Solid Waste System 1
Sh 4 |

M-426 9.3-39 Boric Acid Evaporator 5

M-427 11.2-4 Liquid Waste Evaporator 5
' M-428 Sh A 9.2-11 Makeup Demineralizer 1

Sh 1'

M-428 Sh B 9.2-11 Makeup Demineralizer 1
Sh 2O

| 5 Revision 27
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iPiping and Instrumentation Diagrams (continued)
.

Bechtel FSAR *

[Dwe No. Fig No. FSAR Figure Title Rev
ea

M-428 Sh C 9.2-11 ' Makeup Domineralizer 1 .

Sh 3 *
.

M-429 Sh 1 9.3-15 Evaporator Plant Sample System 2

M-429 Sh 2 9.3-16 Evaporator Plant Sample System 2
.

M-429 Sh 3 9.3-17 Evaporator Plant Sample System 2

M-429 Sh 4 9.3-17A Evaporator Plant Sample System 1 4:

M-430 sh 1A 10.4-26 Auxiliary Steam Boiler System 1 [Sh 1

M-430 Sh 1B 10.4-26 Auxiliary Steam Boiler System 1 '

Sh 2

M-430 Sh 2 10.4-27 Auxiliary Steam Boiler System 2

M-430 Sh 3A 10.4-28 Auxiliary steam Boiler System 0 -

Sh 1
._

M-430 Sh 3B 10-4-28 Auxiliary Steam Boiler System 0
Sh 2

M-431 Sh 1A 10.3-1 Main Steam Supply System - Unit 1 0
Sh 1

M-431 Sh 1B 10.3-1 Main Steam Supply System - Unit 1 0
Sh 2

M-431 Sh 2A 10.3-2 Main Steam Supply System - Unit 1 0
Sh 1 i

M-431 Sh 2B 10.3-2 Main Steam Supply System - Unit 1 0
Sh 2 |

M-432 Sh 1A 10.3-3 Main Steam Supply System - Unit 2 0
Sh 1

M-432 Sh 1B 10.3-3 Main Steam Supply System - Unit 2 0
Sh 2

M-432 Sh 2A 10.3-4 Main Steam Supply System - Unit 2 0
Sh 1

O
6 Revision 27
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Q Piping and Instrumentation Diagrams (continued)

Bechtel FSAR
Dwg No. Fiq No. FSAR Figure Title Rev

M-432 Sh 2B 10.3-4 Main Steam Supply System - Unit 2 0
Sh 2

M-433A 10.4-1 Auxiliary Steam System - Unit 1 0 . >
Sh 1

M-433B 10.4-1 Auxiliary Steam System - Unit 1 0
Sh 2

.

M-434A 10.4-2 Auxiliary Steam System - Unit 2 0,

Sh 1

M-434B 10.4-2 Auxiliary Steam System - Unit 2 0
'

Sh 2

M-436 Sh 1A 10.2-1 Turbine Extraction, Heater Vents and 0
Sh 1 Drains - Unit 1

M-436 Sh 1B 10.2-1 Turbine Extraction, Heater Vents and 0 -

Sh 2 Drains - Unit 1

M-436 Sh 2A 10.2-2 Turbine Extraction, Heater Vents and 0
Sh 1 Drains - Unit 1

M-436 Sh 2B 10.2-2 Turbine Extraction, Heater Vents and 0
Sh 2 Drains - Unit 1

M-437 Sh 1A 10.2-3 Turbine Extraction, Heater Vents and 0
Sh 1 Drains - Unit 2

M-437 Sh 1B 10.2-3 Turbine Extraction, Heater Vents and 0
Sh 2 Drains - Unit 2

1M-437 Sh 2A 10.2-4 Turbine Extraction, Heater Vents and 0
Sh 1 Drains - Unit 2

'M-437 Sh 2B 10.2-4 Turbine Extraction, Heater Vents and 0
Sh 2 Drains - Unit 2 '

M-438 Sh 1A 10.4-8 Condensate and Feedwater System 0
*

Sh 1 - Unit 1

438 Sh IB 10.4-8 Condensate and Feedwater System 0
Sh 2 - Unit 1

M-438 Sh 2A 10.4-9O Condensate and Feedwater System 0
Sh 1 - Unit 1

7 Revision 27
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Q Piping and Instrumentation Diagrams (continued)

Bechtel FSAR
Dwq No. Fiq No. FSAR Fiqure Title Rev

M-438 Sh 2B 10.4-9 condensate and Feedwater System 0
Sh 2 - Unit 1

M-438 Sh 3A 10.4-10 Condensate and Feedwater System 1
Sh 1 - Unit 1

M-438 Sh 3B 10.4-10 Condensate and Feedwater System 1
Sh 2 - Unit 1

M-438 Sh 4 10.4-10 Condensate and Feedwater System 0
Sh 3 - Unit 1

M-439 Sh 1A 10.4-11 Condensate and Feedwater System 0
Sh 1 - Unit 2

,

M-439 Sh 1B 10.4-11 Condensate and Feedwater System 0
Sh 2 - Unit 2

M-439 Sh 2A 10.4-12 Condensate and Feedwater System 1
Sh 1 - Unit 2

M-439 Sh 2B 10.4-12 Condensate and Feedwater System 1
Sh 2 - Unit 2

M-439 Sh 3A 10.4-13 Condensate and Feedwater System 1
Sh 1 - Unit 2

M-439 Sh 3B 10.4-13 Condensate and Feedwater System 1
Sh 2 - Unit 2

M-439 Sh 4 10.4-13 Condensate and Feedwater System 0
Sh 3 - Unit 2

|M-440A 10.4-4 Condensate Demineralizer System 0
Sh 1 - Unit 1

f'M-440B 10.4-4 Condensate Demineralizer System 0 '

Sh 2 - Unit 1

M-441A 10.4-5 Condensate Demineralizer System 0
'

Sh 1 - Unit 1

M-411B 10.4-5 Condensate Demineralizer System 0
Sh 2 - Unit 1

M-44'c.. 10.4-6 Condensate Demineralizer System 0O Sh 1 - Unit 2 |

8 Revision 27
3/80

.___._____m-,._. .._.c _ . _ , _ _ . , ,, |. ._.,._.. _ ...



~' -~~' ~

~~_2 Ja aM. - - di_ e_.m 2 _ __

MIDLAND 1&2-FSAR

() Piping and Instrumentation Diagrams (continued)

Bechtel FSAR
Dwg No. Fig No. FSAR Figure Title Rev

M-442B 10.4-6 Condensate Demineralizer System 0
Sh 2 - Unit 2

M-443A 10.4-7 Condensate Demineralizer System 0
Sh 1 - Unit 2

M-443B 10.4-7 Condensate Demineralizer System 0
Sh 2 - Unit 2

M-444 Sh A 10.4-25 Feedwater Chemical Addition System 0
Sh 1

M-444 Sh B 10.4-25 Feedwater Chemical Addition System 0
Sh 2

M-445 Sh 1 9.3-7 Steam Plant Sample System 2

M-445 Sh 2 9.3-8 Steam Plant Sample System 2

M-445 Sh 3 9.3-9 Steam Plant Sample System 2

M-445 Sh 4 9.3-10 Steam Plant Sample System 2

M-445 Sh 5 9.3-11 Steam Plant Sample System 2

M-445 Sh 6 9.3-12 Steam Plant Sample System 2

M-445 Sh 7 9.3-13 Steam Plant Sample System 2

M-445 Sh 8 9.3-14 Steam Plant Sample System 2

M-446A 10.4-3 Circulating Demineralizer - 0
Sh 1 Units 1 & 2 i

I M-446B 10.4-3 Circulating Demineralizer - 0 ,

Sh 2 Units 1 & 2 i

M-448 Sh 1 9.3-1 Instrument and Service Air 6

M-448 Sh 2 9.3-2 Instrument and Service Air 8

| M-449 Sh 1A 9.2-18 Plant Water Storage and Transfer 1
| Sh 1

M-449 Sh 1B 9.2-18 Plant Water Storage and Transfer 1
Sh 2

9 Revision 27
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/] Piping and Instrumentation Diagrams (continued)

1
Bechtel FSAR ~

Dwq No. Fig No. FSAR Figure Title Rev
_

M-449 Sh 2 9.2-19 Plant Water Storage and Transfer 4

M-452A 9.2-25 Emergency Diesel Engine Oil Storage 1
Sh 1 and Transfer System

s

M-452B 9.2-25 Emergency Diesel Engine Oil Storage 1 +

Sh 2 and Transfer System

M-453 9.4-10 HVAC Auxiliary Building Units 1 & 2 6

M-4'54 Sh 1 9.4-3 HVAC Auxiliary Building Units 1 & 2 5

M-454 Sh 2 9.4-4 HVAC Auxiliary Building Units 1 & 2 2

M-454 Sh 3 9.4-5 HVAC Auxiliary Building Units 1 & 2 3
i

M-454 Sh 4 9.4-6 HVAC Auxiliary Building Units 1 & 2 1
'M-454 Sh 5 9.4-7 HVAC Auxiliary Building Units 1 & 2 5

M-455 Sh 1 9.4-8 HVAC Turbine Building Unit 1 2

M-455 Sh 2 9.4-9 HVAC Turbine Building Unit 2 2

M-456 Sh 1A 9.4-13 Plant Heating Turbine Building 0
Sh 1

M-456 Sh 1B 9.4-13 Plant Heating Turbine Building 0
Sh 2

M-456 Sh IC 9.4-13 Plant Heating Turbine Building 0
Sh 3

i
M-456 Sh 2A 9.4-14 Plant Heating Turbine Building 1

Sh 1
|

M-456 Sh 2B 9.4-14 Plant Heriting Turbine Building 1
*

Sh 2

M-456 Sh 3A 9.4-15A Plant Heating Office and Service 1
Buildings

:

M-456 Sh 3B 9.4-15B Plant Heating Office and Service 0
Buildings ;

M-456 Sh 4 9.4-16 Plant Heating Miscellaneous Structures 3

10 Revision 27
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Piping and Instrumentation Diagrams (continued)

Bechtel FSAR
Dwg No. Fig No. FSAR Figure Title Rev

'M-457 Sh 1A 9.2-20 Chilled Water Auxiliary Building 0
Sh 1

M-457 Sh 1B 9.2-20 Chilled Water Auxiliary Building 0
Sh 2 _

M-457 Sh 2A 9.2-2 Chilled Water Safeguard Equipment 2
Sh 1 Unit 2

M-457 Sh 2B 9.2-2 Chilled Water Safeguard Equipment 2 ,

Sh 2 Unit 2

M-457 Sh 3A 9.2-25 Chilled Water Safeguard Equipment 1 !
Sh 1 Unit 2

M-457 Sh 3B 9.2-25 Chilled Water Safeguard Equipment 1
Sh 2 Unit 2

,

M-457 Sh 4A 9.2-21 Chilled Water Turbine Building Unit 1 0
Sh 1 -

M-457 Sh 4B 9.2-21 Chilled Water Turbine Building Unit 1 0
Sh 2

.|

M-457 Sh 5A 9.2-22 Chilled Water Turbine Building Unit 2 1
Sh 1

M-457 Sh 5B 9.2-22B Chilled Water Turbine Building Unit 2 0

M-457 Sh 6 9.2-23 Chilled Water Office and Service 5
Buildings

M-458 Sh 1A 9A-30 Fir' Protection 0 iSh 1

| M-458 Sh 1B 9A-30 Fire Protection 0 |' Sh 2

M-458 Sh 1C 9A-30 Fire Protection 0
Sh 3

M-458 Sh 2 9A-30 Fire Protection 3
Sh 4

M-459 Sh 1A 9.2-12 Domestic Water 0
Sh 1

|

| 11 Revision 27
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Piping and Instrumentation Diagrams (continued)
1

Bechtel FSAR
Dwq No. Fiq No. FSAR Figure Title Rev

M-459 Sh 1B 9.2-12 Domestic Water 0
Sh 2 ' '

M-459 Sh 2 9.2-12 Domestic Water 2
Sh 3

M-459 Sh 3 9.2-12 Domestic Water 2
Sh 4

M-460 Sh 1 10.4-20 Process Steam, Supply and Return System 4

M-460 Sh 2A 10.4-21 Process Steam, Supply and Return System 0
Sh 1

M-460 Sh 2B 10.4-21 Process Steam, Supply and Return System 0
Sh 2

M-460 Sh 3A 10.4-22 Process Steam, Supply and Return System 0
Sh 1

M-460 Sh 3B 10.4-22 Process Steam, Supply and Return System 0
Sh 2

M-460 Sh 4 10.4-22A Process Steam, Supply and Return System 3

M-461 Sh 1A 10.4-14 Process Steam Evaporator System 0
Sh 1

M-461 Sh IB 10.4-14 Process Steam Evaporator System 0
Sh 2

M-461 Sh 2A 10.4-15 Process Steam Evaporator System 0
Sh 1

i

M-461 Sh 2B 10.4-15 Process Steam Evaporator System 0
Sh 2

|

M-461 sh 3 10.4-16 Process Steam Evaporator System 3

M-461 Sh 4 10.4-17 Process Steam Evaporator Syst'em 3

M-461 Sh 5 10.4-18 Process Steam Evaporator System 3

M-461 Sh 6 10.4-19 Process Steam Evaporator System 4
1

M-461 Sh 7 10.4-19 Process Steam Evaporator System 1
'

Sh 1

! 12 Revisica 27
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Piping and Instrumentation Diagrams (continued) 4

Bechtel FSAR
Dwe No. Fiq No. FSAR Figure Title Rev

t

M-461 Sh 8 10.4-19 Process Steam Evaporator System 0
Sh 2

!

M-462 9.4-10A HVAC - Reactor Building 6

M-463 Sh 1A 9.3-41 Miscellaneous Gas System Hydrogen 0
Sh 1 Supply '

,

M-463 Sh 1B 9.3-41 Miscellaneous Gas System Hydrogen 0
Sh 2 Supply

1
M-463 Sh 2A 9.3-43 Miscellaneous Gas System Carbon Dioxide O

Sh 1 Supply

M-463 sh 2B 9.3-43 Miscellaneous Gas System Carbon Dioxide O
Sh 2 Supply

M-463 Sh 3 9.3-42 Miscellaneous Gas System Nitrogen 2
Supply

4

M-464 10.4-24 Cooling Pond Blowdown and Makeup System 5
4

: M-465 Sh 1 9.4-1 HVAC-Control Room-Battery Room- 4
; Switchgear and Cable Spreading Room

M-465 Sh 2 9.4-2 HVAC-Control Room-Battery Room- 4
Switchgear and Cable Spreading Room

M-466 9.4-12 HVAC Access Control and Computer Area 4

M-467 Sh 1 9.4-17 HVAC Office and Service Buildings 1

M-467 Sh 2 9.4-18 HVAC Office and Service Buildings 1
i

M-467 Sh 3 9.4-18A HVAC Office and Service Buildings 1

i M-468 Sh 1 9.4-11 HVAC Diesel Generator Building and 3 |
Service Water Pump Structure

M-468 Sh 2 9.4-20 Miscellaneous Structures HVAC 2

1 M-468 Sh 3A 9.4-19 Miscellaneous Building HVAC System 0
Sh 1 Evapoarator and Auxiliary Boiler ;

Building
:

(

'O
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Bechtel FSAR |

Dwq No. Fiq No. FSAR Figure Title Rev 1

!
M-468 Sh 3B 9.4-19 Miscellaneous Building HVAC System 0 1

Sh 2 Evaporator and Auxiliary Boiler l
'

Building

t M-468 Sh 4 9.4-21 Miscellaneous Structure HVAC 1
1

(Guard House) .I
i

M-468 Sh 5 9.4-22 Miscellaneous Structures HVAC 1.

M-469A 9.3-39 Boron Recovery Degasifier 0
Sh 1

M-469B 9.3-39 Boron Recovery Degasifier 0
Sh 2

M-470 Sh 1A 9.5-30 Chemical and Oily Waste System 0
Sh 1

M-470 Sh 1B 9.5-30 Chemical and Oily Waste System 0
Sh 2

M-470 Sh 2A 9.5-29 Chemical Waste System 0
Sh 1

M-470 Sh 2B 9.5-29 Chemical Waste System 0
Sh 2

,

M-472 Sh 1 6.2-119 Miscellaneous Instrumentation Reactor 0
Building - Unit 1

M-472 Sh 2 6.2-120 Miscellaneous Instrumentation Reactor 0
Building - Unit 2

I

|

O
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TABLE 1.7-2

BOP LOGIC DIAGRAMS, ELECTRICAL AUXILIARY DISTRIBUTION SYSTEM

Drawing
No. Rev. Date Title Remarks

J-870 1 10-04-78 480V MCC Feeder Ref FSAR !IO
Breaker to Battery 8.3.1.1.9
Chargers

J-873-1 2 08-29-78 Class 1E 4.16kV Bus Ref FSAR !I"
Incoming Breakers 8.3.1.1.9

J-873-2 2 08-29-78 Class 1E 4.16kV Bus Ref FSAR |14
Incoming Breakers 8.3.1.1.9

J-874 1 09-22-78 Class 1E 480V Bus Ref FSAR |18
Incoming Breakers 8.3.1.1.9

J-877-1 1 02-09-79 Diesel Generator Ref FSAR
Breakers 8.3.1.1.9 and

Figure 8.3-43
39

J-877-2 0 02-09-79 Diesel Generator Ref FSAR
Breakers 8.3.1.1.9 and

Figure 8.3-44

J-878-1 2 11-19-79 6.9 and 4.16kV Bus Ref FSAR |27
Undervoltage Relays 8.3.1.1.9

J-878-2 2 11-19-79 6.9 and 4.16kV Bus Ref FSAR | 27
Undervoltage Relays 8.3.1.1.9

J-879-1 0 02-09-79 Diesel Generator Ref FSAR 8.3 and
Figure 8.3-45

%
J-879-2 0 02-09-79 Diesel Generator Ref FSAR 8.3 and

Figure 8.3-46

J-879-3 0 02-09-79 Diesel Generator Ref FSAR 8.3 and 39
Figure 8.3-47

J-879-4 0 02-09-79 Diesel Generator Ref FSAR 8.3 and
Figure 8.3-48

J-879-5 0 02-09-79 Diesel Generator Ref FSAR
8.3.1.1.9 and
Figure 8.3-45

.
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TABLE 1.7-2 (continued)

Drawing
No. Rev. Date Title Remarks

J-879-6 0 02-09-79 Diesel Generator Ref FSAR
8.3.1.1.9 and 39
Figure 8.3-46

J-879-7 1 11-19-79 Diesel Generator Ref FSAR |27
8.3.1.1.9 and
Figure 8.3-47 19

J-879-8 1 11-19-79 Diesel Generator Ref FSAR 127
8.3.1.1.9 and
Figure 8.3-48 19

J-880 1 02-09-79 Diesel Generator Ref FSAR
Protection 8.3.1.1.9 |

J-885-1 A 08-10-78 Safety-Related MCC Ref FSAR
and LC Relays 8.3.1.1.9

J-885-2 A 08-10-78 Safety-Related MCC Ref FSAR
and LC Relays 8.3.1.1.9

J-888-1 3 09-27-78 Class 1E 480V Load Center Ref FSAR
Feeder to 480V MCCs 8.3.1.1.9

J-888-2 3 09-27-78 Class 1E 480V Load Center Ref FSAR
Feeder to 480V MCCs 8.3.1.1.9

J-890-1 4 09-20-78 Class 1E 4,160-480V Ref FSAR
Station Power Transfor- 8.3.1.1.9
mer Feeder Breaker

J-890-2 4 09-20-78 Class 1E 4,160-480V Ref FSAR
Station Power Transformer 8.3.1.1.9
Feeder Breaker

J-891-1 1 09-27-78 Diesel Generator 480V Ref FSAR
MCC Incoming Breaker 8.3.1.1.9

J-891-2 1 09-27-78 Diesel Generator 480V Ref FSAR
MCC Incoming Breaker 8.3.1.1.9

; J-891-3 1 09-27-78 Diesel Generator 480V Ref FSAR
MCC Incoming Breaker 8.3.1.1.9

.

() (sheet 2)
Revision 27
3/80
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MIDLAND 1&2-FSAR

TABLE 1.7-3

O soF S1xotE L1xE DracainS

Drawing
and 18Sheet Rev. Date Title Remarks

E-001 5 08-14-79 Plant Single Line Ref FSAR 8.3.1
Diagram

E-005 8 09-04-79 6,900 and 4,160V Ref FSAR 8.3.1 25
Systems, Unit 1

E-006 8 09-04-79 6,900 and 4,160V Ref FSAR 8.3.1
Systems, Unit 2 | 18

,

E-011 5 09-27-79 Class 1E 480V Load Ref FSAR 8.3.1 | 27
Centers, Unit 1 | 18,

E-015 5 09-27-79 Class 1E 480V Load Ref FSAR 8.3.1 | 27
Centers, Unit 2 | 18

E-017 10 12-03-79 Class 1E 460V MCC Ref FSAR 8.3.1
Schedule, Unit 1

1 7 272 6.

3 7
4 6
5 2 j18
6 6

217 5
.

8 7
9 7
9A 3
10 6

, . 11 7 27
11A 3
12 5
13 4
14 4

| 21
E-018 10 12-03-79 Class 1E 460V MCC Ref FSAR 8.3.1

Schedule, Unit 2
1 7 27
2 6
3 7
4 7
5 2 | 18

.

O < sheet 1)
Revision 27
3/80
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MIDLAND 1&2-FSAR

TABLE 1.7-3 (continued)

Drawing
and

Sheet Rev. Date Title Remarks

6 5 217 6
8 6
9 7
10 7
11 7
11A 3
12 4
13 4
14 5
15 4 27
16 6
17 4
18 4
19 4
20 4
21 4
22 4
23 4

E-021 5 02-06-79 250 and 125Vdc Ref FSAR 8.3.2
Systems, Unit 1

19
E-022 5 02-06-79 250 and 125Vdc Ref FSAR 8.3.2

Systers, Unit 2

E-023-1 4 09-26-79 120Vac Instrument and Ref FSAR 8.3.1 | 27
Preferred 5ystems, Unit 1 18

E-023-2 0 99-26-79 120Vac Instrument and Ref FSAR 8.3.1 27Preferred Systems, Unit 1

E-024 4 09-26-79 120Vac Instrument and Ref FSAR 8.3.1
Preferred Systems,. Unit 2

E-025-1 3 06-11-79 Synchronizing Diagram Ref FSAR 8.3.1.2
E-025-2 3 06-11-79 Synchronizing Diagram Ref FSAR 8.3.1.2

.

() (sheet 2)
Revision 27
3/80
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MIDLAND 1&2-FSAR4

TABLE 1.7-3 (continued),

O:

Drawing
and

Sheet Rev. Date Title Remarks

E-031 8 02-07-80 120Vac Distribution Ref FSAR 8.3.1
Panels, Unit 1

3 7 274 7
5 7
6 6
7 7 25
8 7

E-032 10 01-15-80 120Vac Distribution Ref FSAR 8.3.1 | 24
Panels, Unit 2 and Common

3 7
4 6
5 6
6 7
7 7
8 7
13 7
14 7
36 3
37 2
38 2 27

E-033 7 01-18-80 DC Distribution Panel Ref FSAR 8.3.2
Schedule

6 5
7 5
12 5
13 5
17 2~

18 2
19 2
20 2

E-034 2 02-02-79 Electrical Penetration Ref FSAR 8.3.1 39Schedule

.

O (sheet 3)
Revision 27
3/80
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MIDLAND 1&2-FSAR

TABLE 1.7-3 (continued)

Drawing
and

Sheet Rev. Date Title Remarks

E-035 9 02-21-80 480V Distribution Panel Ref FSAR 8.3.1
Schedule

5 5
6 5
28 5
29 5
56 7
57 7 2758 6
61 5
62 5
63 4
69 1
70 11

|

|

!

w

,

1-

O (sheet 4),

Revision 27 '
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TABLE 1.7-6,

O aor SCaEn^ Tic D1Aca^aS. EtEcTRicAt aux 1triRT D1STR1 uTroN STSTEx

; Drawing
and 18

Sheet Rev. Date Tith Remarks

E-071 2 08-03-79 Typical 6.9 and 4.16kV Ref FSAR | 25
Circuit Breaker Internal 8.3.1.1.9
Schematic

E-072 2 07-05-77 Typical 480V Circuit Ref FSAR
Breaker Internal Schematic 8.3.1.1.9

1 2 18
2 2

E-073 3 08-03-79 6.9 and 4.16kV Bus Ref FSAR |25
Incoming Breaker From 8.3.1.1.9
Station Power Transformer

18
2 2
3 3 | 25'

4 2
5 1 18
6 2
7 3 |25
8 1

189 2

E-074 3 08-13-79 6.9 and 4.16kV Bus Ref FSAR 25
Incoming Breaker From 8.3.1.1.9
Startup Transformer 18

2 2
3 3 25
4 3
5 1 18
6 2
7 3

258 0
8A 1
9 0 18

10 1

.

O
(sheet 1)
Revision 25
10/79



MIDLAND 1&2-FSAR

TABLE 1.7-6 (continued) I

O i

Drawing
and

Sheet Rev. Date Title Remarks

E-075 4 05-16-79 6.9 and 4.16kV Bus Under- Ref FSAR | 25
Voltage Relays 8.3.1.1.9, 18

8.3.1.2.4 19
4 3
5 4 25SA 0
6 3
7 2

E-076 4 06-19-79 4,160-480V Station Power Ref FSAR | 25
and CRD Transformer 8.3.1.1.9,

18Feeder Breakers 8.3.1.2.4
1 4
4 3
5 3
6 3 25
7 3
8 3
9 3

10 0
18

E-077 3 05-11-79 4.16kV Bus Incoming Ref FSAR |27
Breakers 8.3.1.1.9,

188.3.1.2.4
1 3
2 2 25
2A 1
3 1

- E-078 5 05-11-79 Diesel Generator Ref FSAR | 25
Breakers 8.3.1.1.9,

188.3.1.2.4
1 3
2 4 25
3 4
4 4

O
l (sheet 2)

Revision 27
3/80
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TABLE 1.7-6 (continued)O
Drawing

and
Sheet Rev. Date Title Remarks

E-080 6 08-03-79 460V MCC Feeder Breakers Ref FSAR
8.3.1.1.9

1 4
2 3
3 5 25
3A 3
4 1
5 2
7 5

E-081 3 12-21-78 Diesel Generator Ref FSAR
Protection 8.3.1.1.9,

8.3.1.2.4
1 2 18
2 1
3 3
4 2

E-082 4 05-22-79 480V Load Center In- Ref FSAR | 25
coming Breakers 8.3.1.1.9

4 2 21
5 3

,

6 4

E-083 5 05-16-79 480V Load Center Feeder Ref FSAR 25
Breakers to 460V MCCs 8.3.1.1.9

4 5
5 4
6 4 21
7 3
8 2

E-091 2 08-13-79 6.9 and 4.16kV Bus Auto Ref FSAR | 25
Transfer 8.3.1.1.9

,

E-097 4 07-13-79 Low Voltage AC Ref FSAR | 25
Distribution Panels 8.3.1.1.9

21

2 3 | 25
3 2 | 21,

.

(sheet 3)
Revision 25
10/79
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MIDLAND 1&2-FSAR

TABLE 1.7-6 (continued)

Drawing.

and
Sheet Rev. Date Title Remarks

E-098 3 12-18-78 480V Feeder Breakers Ref FSAR
to Battery Chargers 8.3.1.1.9 18

3 2
4 3

e

d

O
(sheet 4Revision)25
10/794
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MIDLAND 1&2-FSAR

j TABLE 1.7-9
,1,

BOP CONTROL BOARD AND PANEL ARRANGEMENT DRAWINGS

Drawing
No. Rev. Date Title Remarks 2

J-721 2 05-17-79 Control Board OC10 ESFAS Ref FSAR 7.3.3.2, 7.5, Table 7.5-1, 9.4.1.2, 9.4.2.2, 9.4.8.2 427
Status Display Arrangement 12

J-722-1 & 2 02-23-79 Control Board 1C14 ESEAS Ref FSAR 5.4.7.2, 6.2.2.1, 6.2.2.2, 6.2.4.2, 6.8.2.3, 7.3.3.2, 11 9
J-722-2 Status Display Arrangement 7.5, Table 7.5-1, 9.1.3.2, 9.2.1.2, 9.2.2.2, 9.2.6.2, 9.2.10.2, |

9.3.4.2, 10.3.2.3, 10.4.7.2, 10.4.9.2 |2
J-723-1 & 3 02-08-79 Control Board 2C14 ESFAS Ref FSAR 5.4.7.2, 6.2.2.1, 6.2.2.2, 6.2.4.2, 6.8.2.3, 7.3.3.2, h9J-723-2 Status Disp, lay Arrangement 7.5, Table 7.5-1, 9.1.3.2, 9.2.1.2, 9.2.2.2, 9.2.6.2, 9.2.10.2,

[29.3.4.2, 10.3.2.3, 10.4.7.2, 10.~4. 9. 2 1

J-725 6 04-09-79 Main Control Room Ref FSAR 7.5. While this drawing is not specifically referenced in 121
* Arrangement the FSAR, it is submitted as an aid in understanding the arrangement of 11 2

control panels in the control room area (FSAR Figure 6.4-3). 11 4

J-726 4 05-17-79 Control Board OC10 Ref FSAR 7.3.3.2, Table 7.5-1, 9.1.3.2, 9.2.1.2, 9.4.1.2, 22
Arrangement 9.4.2.2, 10.4.9.2 . 2

J-727 6 02-27-79 Control Board IC11 Ref FSAR 6.2.4.2, 7.4.1.1, 7.5, Table 7.5-1 & 7.5-2, 9.2.6.2, |21
Arrangement 10.4.4.2, 10.4.7.2, 10.4.9.2 * '

|2-

J-729 5 10-23-78 Control Board IC12 Ref FSAR 5.2.5.4, 6.2.4.2, 7.5, Tables 7.5-1 and 7.5-2, 7.6.1.4, 9.2.2.2
Arrangement 9.3.4.2 g,

J-730 7 02-07-79 Control Board IC14 Ref FSAR 5.2.5.4, 5.4.7.2, 6.2.2.1, 6.2.4.2, 6.8.2.3, 7.3.2.2, 11 8
Arrangement 7.3.3.2, 7.5, Table 7.5-1 & 7.5-2, 7.6.1.2, 7.6.1.3, 9.2.1.2, |29.2.2.2, 9.2.6.2, 9.2.10.2, 9.3.4.2, 10.3.2.3, 10.4.7.2, 10.4.9.2 s

J-731 6 02-27-79 Control Board 2C11 Ref FSAR 6.2.4.2, 7.4.1.1, Table 7.5-1 & 7.5-2, 9.2.6.2, 10.4.4.2, |21
Arrangement 10.4.7.2, 10.4.9.2 |2

J-732 5 10-04-78 Control Board 2C13/2C23 Ref FSAR 7.2.1.2, Table 7.5-2
Arrangement

''J-733 5 10-02-78 Control Board 2C12 Ref FSAR 5.2.5.4, 6.2.4.2, Tables 7.5-1 and 7.5-2, 7.6.1.4, 9.2.2.2
Arrangement 9.3.4.2

Table 1.7-9
(sheet 1)
Revision 27
3/80
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MIDLAND 1&2-FSAR

TABLE 1.7-9 (continued)

Drawing
No. Rev. Date Title Remarks

J-734 7 02-07-79 Control Board 2C14 Re f FSAR 5.2. 5.4, 5.4.7.2, 6.2.2.1, 6.2.4.2, 6.8.2.3, 7.3.2.2, 118
Arrangement 7.3.3.2, Table 7.5-1 & 7.5-2, 7.6.1.2, 7.6.1.3, 9.2.1.2, 9.2.2.2,

9.2.6.2, 9.2.10.2, 9.3.4.2, 10.3.2.3, 10.4.7.2, 10.4.9.2

J-735 4 05-17-79 Control Board OC20 Ref FSAR 6.2.4.2, Table 7.5-1 & 7.5-2, 9.1.2.2, 9.1.3.2, 9.2.6.2, 125
Arrangement 9.4.1.2, 9.4.2.2 12

J-736 5 02-27-79 Control Board 1C21 Ref FSAR 7.5, Table 7.5-2 |21
Arrangement

2.

J-737 1 04-05-76 Control Board IC23 Ref FSAR 7.5
Arrangement

J-738 5 40-02-78 Control Board IC22 Ref FS AR 5.2.5.4, 5.4.7.2, 6.2.4.2, 7.5, Table 7.5-1, 9.2.2.2, 125
Arrangement 9.2.6.2, 9.3.4.2 |2

J-739 5 02'-23-79 Control Board IC24 Ref FSAR 6.2.2.2, 6.8.2.3, 7.5, Table 7.5-1, 9.2.1.2, 9.2.2.2,
Arrangement 9.2.10.2, 9.3.4.2, 9.4.5.2, 9.5.4.2 21

J-740 5 02-27-79 Control Board 2C21 Ref Table 7.5-2
Arrangemenc .

J-741 1 04-05-76 Control Board 2C23 Ref FSAR 7.5 2
nrrangement

J-742 5 10-02-78 Control Board 2C22 Ref FSAR 5.2.5.4, 5.4.7.2, 6.2.4.2, Table 7.5-1, 9.2.2.2, 9.2.6.2. 9.3.4.2 y,Arrangement

J-743 5 02-08-79 Control Board 2C24 Re f FSAR 6.2.2.2, 6.8.2.3, Table 7.5-1 & 7.5-2, 9.2.1.2, 9.2.2.2, |21
Arrangement 9.2.10.2, 9.3.4.2, 9.4.5.2, 9.5.4.2 12

J-744 4 09-15-78 Control Board ICIS Ref FSAR 7.5 11 8
Arrangement |11

J-746 4 08-17-78 Control Board 2C15 Ref Tab 1'e 7.5-2 11 8
Arrangement |2

J-749 4 04-09-79 Main Control Room Floor |21Penetration at Elevation
659'-0" and Control 2
Panel Layout

i Table 1.7-9
(sheet 2)
Revision 25
10/79
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MIDLAND 1&2-FSAR

TABLE 1.7-9 (continued)

Drawing
No. Rev. Date Title Remarks

J-750 4 04-09-79 Main control *som Floor 1 21
Penetration . Elevation
674'-6" and Control 2
Panel Layout

J-908 6 03-22-79 Local Control Panel IC114 Ref FSAR 6.2.4.2, 7.3.3.2, 7.4.1.1, 7.4.3, 7.4.3.1, .!21
Auxiliary Shutdown Panel Table 7.5-1 & 7.5-2, 9.2.1.2, 9.2.2.2, 9.2.6.2, 9.3.4.2, 10.4.9.2 2Arrangement (Unit 1)

J-!O9 6 03-22-79 Local Control Panel 2C114 Ref FSAR 6.2.4.2, 7.3.3.2, 7.4.1.1, 7.4.3, 7.4.3.1, |21
Auxiliary Shutdown Panel Table 7.5-1 & 7.5-2, 9.2.1.2, 9.2,2.2, 9.2.6.2, 9.3.4.2, 10.4.9.2
Arrangement (Unit 2) 2

J-922 3 04-25-79 Local Control Panel IC150 Ref FSAR 6.2.2.2, 6.2.4.2, 6.2.5.2, 9.4.6.2 127
Reactor Building Heating
and Ventilation Panel 2
Arrangement

J-923 3 04-25-79 Local Control Panel 2C150 Ref FSAR 6.2.2.2, 6.2.4.2, 6.2.5.2, 9.4.6.2 127
Reactor Building Heating
and Ventilation Panel 2
Arrangement

J-924 5 09-28-79 Local Control Panel OC151 Ref FSAR 9.4.1.2, 9.4.2.2 121
I27Auxiliary Building Heating

and Ventilation Panel 2
Arrangement

J-C33 4 08-14-79 Local control Panel OC180 Ref FSAR 9.4.8.2 I27

J-939 2 01-30-79 Local Control Panel IC175A Ref FSAR 9.4.7.2

J-!40 2 01-30-79 Local Control Panel IC175B Ref FSAR 9.4.7.2
21

J-941 2 01-30-79 Local Control Panel 2C175A Ref FSAR 9.4.7.2

J-942 2 01-30-79 Local Control Panel 2C175B Ref FSAR 9.4.7.2

-- J-946 2 01-15-80 vertical control Panel OC29
27

2717-1002 4 09-08-78 ESFAS General Arrangement Ref FSAR Tables 7.5-1 and 7.5-2 19
Sh 1 (IC43, 2C43)

|18

Table 1.7-9
(sheet 3)

i

Revision 27 '
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TABLE 1.7-9 (continued)

Drawing
No. Rev. Date Title Remarks

2117-1002 4 09-08-78 ESFAS General Arrangement REF FSAR Tables 7.5-1 and 7.5-2
Sh 2 (IC44, 2C44)

2717-1002 4 09-08-78 ESFAS General Arrangement Ref FSAR Tables 7.5-1 and 7.5-2
Sh 3 (IC35, 2C35)

ig

2717-1002 4 09-08-78 ESFAS General Arrangement Ref FSAR Tables 7.5-1 and 7.5-2
Sh 4 (Alarm Panels)
2717-1002 4 09-08-78 ESFAS General Arrangement Ref FSAR Tables 7.5-1 and 7.5-2
Sh 5 (Test Panel, Auto / Manual

Switch Panel) 18

2717-1002 4 09-08-78 F.SFAS General Arrangement Ref FSAR Tables 7.5-1 and 7.5-2 189
Sh 6 (nameplate Arrangement) |18

Table 1.7-9
(sheet 4)
Revision 19
3/79

________ _ _ _ _ _ _ _ _ _



. . . -.__

-

MIDLAND 1&2-FSAR

: TABLE 1.7-4

! BOP SCHEMATIC THREE LINE METER AND RELAY DIAGRAMS

Drawing
No. Rev Date Title Remarks

E-053 6 09-10-79 4,160V Class 1E System Re f FSAR 8. 3.1.'l . 9| 2 5

TABLE 1.7-5

SCHEMATIC TWO LINE METER AND RELAY DIAGRAMS

.

Drawing
No. Rev Date Title Remarks

E-058 5 02-06-80 Class lE 125Vdc System Ref FSAR 8.3.1.2 | 2.7
and 8.3.2

!

|

|

1

.

1

t

.

O'

Revision 27
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MIDLAND 1&2-FSAR'

TABLE 1.7-11
e

BOP EQUIPMENT LOGIC DIAGRAMS

Drawing
No. Rev. Date Title Remarks

J-001-1 2 05-21-76 Logic Diagram Legend and While this drawing is not specifically referenced in the FSAR, it is
Notes submitted as an aid in understanding the logic diagrams. 2

J-001-2, 1 01-26-76 Logic Diagram Legend and While this drawing is not specifically referenced in the FSAR, it is
J-001-3, & Notes submitted as an aid in understanding the logic diagrams.
J-001-4

J-007-1, 5 06-11-79 Makeup Pump Ref FSAR 9.3.4.2
J-007-2, & 5 06-11-79' 25

*

J-007-3 3 01-08-79 | 18
J-008 2 12-27-77 Reactor Coolant Letdown Ref FSAR 7.6.1, 7.6.1.4, 9.2.2.2, 9.3.4.2

* Cooler Inlet Valve

J-009 1 12-12-77 Reactor Coolant Letdown Ref FSAR 6.2.4.2, 9.3.4.2
5Shutoff Valve

J-011 2 12-12-77 Reactor Coolant Pump Seal Ref FSAR 6.2.4.2, 9.3.4.2
Injection Valve

J-012 2 08-29-78 Reactor Coolant Pump Seal Ref FSAR 6.2.4.2, 9.2.2.2, 9.3.4.2 |14
Return Valve

,

J-014 3 11-23-78 High-Pressure Injection Re f FS AR 6. 2.4.2, 9.3.4.2
Valve

J-015-1 3 01-08-79 Makeup and Purification Ref FSAR 6.2.4.2, 9.3.4.2
System Isolation Valve gg

J-016 3 12-05-78 Makeup Tank Isolation Ref FSAR 9.3.4.2
Valve

J-017-1 & 5 03-26-79 Decay Heat Removal Pump Ref FSAR 5.4.7.2
J-017-2 4 11-07-77 21

|
J-018-1 & 3 11-27-78 Decay Heat Removal Heat Ref FSAR 5.4.7.2
J-018-2 2 11-28-78 Exchanger Discharge valve gg {

'

J-019-1 4 05-16-78 Decay Heat Removal Heat Ref FSAR 5.4.7.2, 7.1.2.5
Exchanger Bypass Valve gg

Table 1.7-11
(sheet 1)
Revision 25
10/79
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TABLE 1.7-11 (continued)

Drawing
2No. Rev. Date Title Rema rk s

J-019-2 4 05-16-78 Decay Heat Removal Heat Ref FSAR 5.4.7.2, 7.1.2.5
Exchanger Bypass Valve y,

J-020-1 & 5 11-27-78 Low-Pressure Injection Ref PSAR 5.4.7.2, 6.2.4.2, 7.1.2.5
J-020-2 Val ve

J-021-1 & 3 11-27-78 Decay Heat Cooldown Ref FSAR 5.4.7.2, 6.2.4.2
J-021-2 2 09-14-76 Isolation valve

J-022-1 & 4 11-27-78 Cdre Flood Tank Outlet Ref FSAR 5.4.7.2, 7.1.2.5, 7.6.1, 7.6.1.3
J-022-2 Block Valve

J-026-1 & 3 11-27-78 Reactor Building Spray Ref FSAR 6.2.2.1
J-026-2 Pump I8

J-027 3 11-27-78 Reactor Building Spray Ref FSAR 6.2.2.1, 6.2.4.2
Valve

J-028-1 & 2 11-27-78 Borated Water Storage Tank Ref FSAR 5.4.7.2, 6.2.2.1
J-028-2 Outlet Valve

J-029-1 & 3 11-27-78 Reactor Building Emergency hef FSAR 5.4.7.2, 6.2.2.1, 6.2.4.2
J-029-2 Sump 7utlet Valve

J-031 2 08-16-77 Fuel Pool Cooling Pump Ref FSAR 9.1.3.2
J-035-1 & 2 07-05-77 Component Cooling Water Ref FSAR 9.2.2.2
J-035-2 Pump

J-036-1 & 2 07-05-77 Component Cooling Water Ref FSAR 9.2.2.2
J-036-2 Spare Pump

J-040 1 07-05-77 Component Cooling Water Ref PSAR 9.2.2.2 2
Decay Heat Cooler Block
Valve

J-041 1 07-05-77 Component Cooling Water Ref FSAR 9.2.2.2
Heat Exchanger Bypass
Isolation Valve

Table 1.7-11
(sheet 2)
Revision 18
2/79
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TABLE 1.7-11 (continued)

Drawing
No. Rev. Date Title Remarks

J-043-1 & 1 07-05-77 Component Cooling Water Ref FSAR 9.2.2.2
J-043-2 Loop Isolation Valve

2

J-044 1 07-05-77 Component Cooling Water Ref FSAR 6.2.4.2, 9.2.2.2
System Reactor Building
Isolation Valve

J-045-1, 2 12-01-78 Service Water Pump Ref FS AR 9.2.1.2 18J-045-2, &
J-045-3 2

.

J-046-1, 2 03-29-79 Spare Service Water Pump Ref FSAR 9.2.1.2
J-046-2, &2 03-29-79 79
J-046-3 1 01-18-77

| 25
J-050-1& 2 08-21-78 Service Water Pump Pit Ref FSAR 9.2.1.2
J-050-2 Sluice Gate Motor

14J-051-1& 3 08-10-78 Service Water System Ref FSAR 9.2.1.2
J-051-2 Loop Isolation Valve

J-052 2 12-I7-79 Service Water System Ref FSAR 9.2.1.2 | 27Turbine Plant and Cooling
Tower Isolation valve 2

J-053 2 08-21-78 Diesel Generator Cooler Ref FSAR 9.2.1.2 | 14Isolation valve
| 18

J-054 2 04-17-79 Service Water Systen Ref FSAR 9.2.1.2 | 21Emergency Cooling Pond ,

Return Valve 2

J-055 2 11-16-78 Service Water System CCW Ref FSAR 9.2.1.2 | 18
Heat Exchanger Block Valve

J-056 1 01-18-77 Service Water to Ref FSAR 9.2.1.2
Circulating Water Pumps 2
and Chemical Injection
System Isolation Valve

J-058 2 11-16-78 Reactor Building Air Ref FSAR 6.2.2.2, 6.2.4.2, 9.2.1.2
Cooler Isolation Valve 18

1

i
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TABLE 1.7-11 (continued)

Drawing
No. Rev. Date Title Remarks 2

J-085 0 12-21-78 Service Water Eystem Ref FSAR 9.2.1.2
Strainers 9,

'

J-102 1 12-27-77 Reactor Coolant Letdown Ref FSAR 7.6.1, 7.6.1.4, 9.2.2.2, 9.3.4.2
Block Valve 5

J-132-1, 5 01-08-79 Auxiliary Feedwater Pump- Ref FSAR 7.4.1, 7.4.1.1, 9.2.1.2, 10.4.9.2 liJ-132-2, Turbine
J-132-3, &

2J-132-4
.

J-133-1 & 5 01-08-79 Auxiliary Feedwater Pump- Ref FSAR 7.4.1, 7.4.1.1, 9.J.1.2, 10.4.9.2
J-133-2 4 01-08-79 Electric | gg

I

J-136 2 04-03-78 Auxiliary Feedwater Pump Ref FSAR 10.4.9.2
Recirculating Valve |2|

J-138-1 3 09-29-78 Steam Generator Main Ref FSAR 6.2.4.2, 10.4.7.2 4 18J-138-2 Feedwater Isolation Valve
J-138-3
J-138-4 14

J-139 2 01-08-78 Main-Auxiliary Feedwater Ref PSAR 10.4.9.2
|

Crosstie Isolation Valve
18

J-141-1, & 4 01-10-19 Auxiliary Feedwater Ref FSAR 7.4.1.1, 10.4.9.2
J-141-2 System Valves

2
J-167 2 08-16-78 Reactor Building Collec- Ref PSAR 6.2.4.2 l 14tion Header Isolation

1
Valve 2

d

J-173-1 & 3 11-27-78 Reactor Building Isola- Ref FSAR 6.2.2.1, 6.2.4.2, 9.1.3.2
J-173-2 tion Valve - Motor 18

Operated 2

J-174 1 08-10-78 Reactor Building Isola- Ref FSAR 6.2.2.1, 6.2.4.2 1 14
tion Valve - Air
Operated 2

J-175 1 08-29-78 Reactor Coolant Letdown Ref FSAR 6.2.4.2, 9.3.4.2 | 14Cooler Isolation Valve i2

Table 1.7-11
(sheet 4)
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TABLE 1.7-11 (continued)
i

Drawing
No. Rev. Date Title Remarks 2*

J-176 1 12-12-77 Reactor Coolant Pump Seal Ref FSAR 6.2.4.2, 9.3.4.2 15
Return Shutoff Valve 12

J-177-1 & 3 03-06-79 Reactor Building Isola- Ref FSAR 5.4.7.2, 6.2.4.2, 6.8.2.3, 9.2.6.2 | 21 '

J-177-2 tion Valve Solenoid
Valve 2

J-178 4 05-30-79 Typical Safety-Related Ref FSAR 5.4.7.2 |27
Motor Operated valve

18
J-179 1 11-27-78 BWST Recirculation and Ref FSAR 6.2.2.1

Purification Outlet and 2
Return Valves

a

J-184 5 01-12-79 Typical Solenoid Valve, Ref FSAR 5.4.7.2, 6.8.2.3 | 18
Energize to Open

J-185 1 07-05-77 Typical Solenoid Valve, hef FSAR 9.2.2.2
Energize to close

J-188 1 11-16-78 Emergency Diesel Oil Ref FSAR 9.5.4.2
Transfer Pump

jg

J-189 0 02-07-79 Reactor Building Spray Ref FSAR 6.2.2.1
System Hydrazine Pumps | 14

J-198 1 05-05-76 Penetration Pressurization Ref FSAR 6.2.4.2, 6.8.2.3
System Valve 2

J-203 3 12-12-78 Auxiliary Feedwater Pump Ref FSAR 6.2.4.2, 10.4.9.2 | 18
Turbine Main Steam Supply '

Block Valve 2

J-215 1 09-12-78 Reactor Building Vent Ref FSAR 6.2.4.2 | 14 |
Header Isolation Valve |2

l

J-221 4 01-12-79 High-Pressure Penetration Ref FSAR 6.2.4.2, 6.8.2.3 | 18
Pressurization Valve

J-226-1 & 2 01-18-79 Condensate Storage Tank Ref FSAR 10.4.9.2 1 19 -

J-226-2 Auxiliary Feedwater Supply
2Valve

,

I
i
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TABLE 1.7-11 (continued)

Drawing
No. Rev. Date Title Remarks 2

J-227-1, 3 01-18-79 Service Water System Ref FSAR 10.4.9.2
J-227-2, &3 01-18-79 Auxiliary Feedwater Supply gg
J-227-3 0 01-12-79 Valve

J-230 1 11-29-78 Feedwater Startup Drain Ref FSAR 6.2.4.2, 10.4.7.2
Valve gg

J-231 2 01-16-79 Motor Driven Auxiliary Ref FSAR 10.4.9.2 !
Feedwater Pump Condensate
Storage Tank Block Valve 2

J-232-1 & 4 06-11-79 Standby Makeup Pump Ref FSAR 9.3.4.2 | 24J-232-2
| 18

J-234-1, 3 02-21-79 Steam Generator Auxiliary Ref FSAR 6.2.4.2, 10.4.9.2
J-234-2, &3 02-20-79 Feedwater Isolation valve 99
J-234-3 4 02-20-79 Motor Operated

J-235 2 11-27-78 High-Pressure Injection Ref FSAR 9.3.4.2
Supply Valve 2

J-237-1 & 3 06-11-79 Makeup Pump Auxiliary Ref FSAR 9.3.4.2 |25J-237-2 Lube Oil Pump
|2

J-238-1 & 3 06-11-79 Standby Makeup Pump Ref FSAR 9.3.4.2 | 25J-238-2 Auxiliary Lube Oil
Pump 2

J-251 2 11-16-78 Reactor Building Air Ref FSAR 6.2.2.2, 6.2.4.2, 9.2.1.2 18Cooler Throttling valve
, 2

J-252 2 02-01-79 Auxiliary Feedwater Ref FSAR 10.4.9.2 | 21Isolation Valve 12
J-253-1 & 2 11-27-78 Decay Heat Return Ref FSAR 5.4.7.2, 6.2.4.2, 7.6.1, 7.6.1.2 | 18J-253-2 Isolation Valve |2
J-258 2 02-21-79 Main Steam Line Isolation Ref FSAR 6.2.4.2, 10.3.2.3 { 21Valve Alarms and Status

Light 2

J-261-1 & 2 12-12-78 Auxiliary Feedwater Flow Ref FSAR 7.4.1.1, 10.4.9.2 | 18J-261-2 control Valve Indication
|2

Table 1.7-11
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TABLE 1.7-11 (continued)

Drawing
No. Rev. Date Title Remarks

J-262 1 07-18-77 ESPAS Subsystem Manual
2Bypass Status Lamp

J-263 0 02-24-78 Decay ifeat Removal System Ref FSAR 5.4.7.2 0 10
Dump to Sump Valves

2.
J-264 2 05-30-79 Low Pressure Injection Ref FSAR 5.4.7.2 | 27

Crosstie Valves 12

J-298 1 G5-16-78 Cor'e Flood Tank Vent Valve Ref FSAR 5.4.7.2, 7.1.2.5 |5
J-420-1 & 1 08-03-78 Service Water Pump Cooling Ref FSAR 9.4.8.2 1 14
J-420-2 2 12-12-78 Fans | 18

J-421-1 & I 08-03-78 Service Water Standby Ref FSAR 9.4.8.2 1 14
'

J-421-2 Pump Cooling Fan |2
J-423-1 s 1 01-05-78 Diesel Generator Supply Ref PSAR 9.4.7.2 | 27
J-423-2

J-806-1 & 1 04-28-77 Component Cooling Water Ref FSAR 9.4.5.2
J-806-2 Pump Room Unit Cooler

J-807 1 03-24-78 Spare CCW Pu.) Room Unit Ref FSAR 9.4.5.2
Coole r 2

J-808-1 & 1 04-28-77 Makeup Pump Room Unit Ref FSAR 9.4.5.2
J-808-2 Cooler

J-809 0 01-13-76 Spare Makeup Pump Unit Ref FSAR 9.4.5.2
Cooler

J-810 1 04-28-77~ Auxiliary Feedwater Ref PSAR 9.4.5.2
Electric Pump Room t' nit
Coole r

J-811 2 01-08-79 Auxiliary Feedwater Steam Ref PSAR 9.4.5.2 | 18
Driven Pump Room Unit
Cooler

2
J-812 1 04-28-77 Decay Heat Removal Heat Ref FSAR 9.4.5.2

Exchanger Room Unit Cooler

Table 1.7-11
(sheet 7)
Revision 27
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TABLE 1.7-11 (continued)

Drawing
No. Rev. Date Title Remarks

2
J-813 1 04-28-77 Engineered S feguards Pump Ref FSAR 9.4.5.2

Room Unit Cooler

J-824 1 01-08-79 Safeguards Chilled water Ref FSAR 9.2.10.2 18
Pump 2

J-825 1 03-27-79 Switchgear and Battery Ref FSAR 9.4.1.2 21
Room Unit Coolers 5

J-829-1, 3 10-13-78 Auxiliary. Building Safety- Ref FSAR 9.2.10.2 18
J-829-2, Related Chiller Indication
J-829-3, and Alarms
J-829-4, & $
J-829-5 '

J-831 1 08-08-77 Fuel Area Safety Isolation Ref FSAR 9.4.2.2
Dampers 2

J-832-1 & 2 12-28-78 Fuel Area Emergency Ref FSAR 9.4.2.2 18
J-832-2 Exhaust Fan 2

J-834-1 & 2 03-02-79 Reactor Building Recircu- Ref FSAR 6.2.2.2 21
J-834-2 2 01-10-79 lating Air Cooling Unit 18

Fan 2

J-841-1 & 2 09-12-78 Reactor Building Isolation Ref FSAR 6.2.4.2 | 14'
J-841-2 1 02-09-77 Dampers Motor Operated | ,18
J-854 2 07-18-77 Control Room A/H Unit Ref FSAR 9.4.1.2

.

J-855 2 07-18-77 Control Room A/H Unit Ref FSAR 9.4.1.2 2
Discharge and Return
Dampers

J-856 3 02-01-79 Control Room Recirculating Ref FSAR 9.4.1.2
Air Fan

21
J-857 4 04-02-79 Control Room Recirculating Ref FSAR 9.4.1.2

Air Filter Fan Discharge4

2and Suction Dampers

Table 1.7-11
(sheet 8)
Revision 21
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TABLE 1.7-11 (continued)

Drawing
No. Rev. Date Title Remarks

2J-858 2 07-18-77 Control Room Recirculating Ref FSAR 9.4.1.2 '

Air Filter Fan Bypass
Damper

J-859 3 02-01-79 Control Room Makeup Air Ref FSAR 9.4.1.2 | 21
Supply Fan

J-860 2 07-18-77 Control Room Makeup Air Ref FSAR 9.4.1.2
Supply Fan Discharge and
Suction D,ampers

J-861 2 07-28-77 Control Room Makeup Air Ref FSAR 9.4.1.2 2
Supply Fan Bypass Damper

a

J-862 2 07-18-77 Control Room Outside Air Ref FSAR 9.4.1.2
Intake and Switchgear Room
Air Supply Isolation
Dampers

J-863-1 & 3 02-01-79 Cable Spreading Room Ref FSAR 9.4.1.2 1 21J-863-2 Supply and Control Room |2=

Exhaust Dampers |

J-864 4 02-01-79 Control Room Emergency Ref FSAR 9.4.1.2 I 21
Makeup Air Supply Valve

J-865 2 07-18-77 Control Room A/H Humidi- Ref FSAR 9.4.1.2 2
fier Steam Supply Isola-
tion valve

J-867 2 02-01-79 Battery Room Exhaust Fan Re f FS AR 9. 4.1. 2 | 21
and Discharge Damper

2
J-869 B 06-20-79 Control Room Fressurizing Ref FSAR 9.4.1.2 |27System Flow Control Valve

|2

Table 1.7-11
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TABLE 1.7-12

BOP SYSTEM AND EQUIPMENT LOOP DIAGRAMS

Drawing
5No. Rev. Date Title Remarks

J-300-1 3 05-22-79 Loop Diagram Legend and While loop | 27
Notes diagrams are

5not specifically
J-300-2 0 05-22-79 Loop Diagram Legend and referenced in ;

Notes the FSAR test, 125they are
J-300-3 0 06-06-79 Loop Diagram Legend and supplied to i

Notes provide repre- i

sentative loop
J-303-06 1 01-19-79 Makeup and Purification, details to 5

Units 1 & 2 clarify instru-
ment instal-

J-303-07 1 01-19-79 Makeup and Purification, lation 14
Units 1 & 2 5

J-303-08 1 07-13-79 Makeup and Purification,
Units 1 & 2

J-303-09 2 07-13-79 Makeup and Purification,
Units 1 & 2

J-316-02 3 06-11-79 Component Cooling Water, 1 27
Units 1 & 2 15

J-316-04 2 06-11-79 Component Cooling Water, | 27
Units 1 & 2

5

J-316-05 1 06-11-79 Component Cooling Water, 1 27
Units 1 & 2

%
J-316-06 0 10-06-77 Component Cooling Water,

Units 1 & 2 5

J-316-08 1 10-06-77 Component Cooling Water,
Units 1 & 2

J-316-09 1 10-05-77 Component Cooling Water, | 18
Units 1 & 2 |5

J-316-11 1 08-10-78 Component Cooling Water,
34

| Units 1 & 2

|

4
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TABLE 1.7-12 (continued)O
Drawing

No. Rev. Date Title Remarks 5

J-318-07 2 12-03-79 Service Water Cooling | 27
Tower and Pump Service
Structure 5

J-319-05 3 09-10-79 Service Water, Reactor, | 27 I

and Auxiliary Building | 5

J-321-07 1 07-18-79 Reactor Building Pene- | 25 |
tration Pressurization,
Units 1 & 2 5

J-337-07 2 06-05-79 Feedwater and Condensate,
Unit 2

J-337-17 2 07-23-79 Feedwater and Condensate,
Unit 2 25

J-337-25 1 06-05-79 Feedwater and Condensate,
Unit 2

J-337-26 1 06-05-79 Feedwater and Condensate,
Unit 2 |5

J-337-29 1 01-30-79 Feedwater and Condensate, | 21
Unit 2 |5

J-337-30 1 10-02-79 Feedwater and Condensate, | 27
Unit 2 gg

J-337-31 1 10-02-79 Feedwater and Condensate, | 27
Unit 2

''J-337-32 0 02-02-79 Feedwater and Condensate,
Unit 2

J-338-19 2 06-05-79 Feedwater and Condensate,
Unit 1

J-338-20 2 06-05-79 Feedwater and Condensate,
25Unital

J-338-22 2 07-23-79 Feedwater and Condensate,
Unit 1

.

() (sheet 2)
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TABLE 1.7-12 (continued)

Drawing
5No. Rev. Date Title Remarks

J-338-27 1 01-30-79 Feedwater and Condensate, | 21
Unit 1 |5

J-338-28 2 06-05-79 Feedwater and Condensate, 1 25
Unit 1 15

J-338-29 1 02-06-79 Feedwater and Condensate, 1 21
Unit 1

| 39
J-338-30 1 10-02-79 Feedwater and Condensate, l 27

Unit 1 19
iJ-338-31 1 10-02-79 Feedwater and Condensate, | 27

Unit 1

J-338-32 0 02-02-79 Feedwater and Condensate,
Unit 1

J-352-05 3 07-31-79 Emergency Diesel Fuel Oil | 27 !

Storage and Transfer

J-357-05 0 12-16-77 Chilled Water System 5 I
1

J-357-06 0 09-27-77 Chilled Water System

J-365-01 2 09-13-79 Control Room HVAC

J-365-06 2 08-24-79 Control Room HVAC 27

J-365-07 2 09-13-79 Control Room HVAC

J-368-01 2 1h-21-78 Miscellaneous Structure
HVAC

J-368-02 1 02-13-79 Miscellaneous Structure 18
HVAC

J-368-03 1 11-21-78 Miscellaneous Structure
HVAC

J-368-04 1 11-21-78 Miscellaneous Structure
HVAC 14

J-392-1 2 10-30-79 Instrument Rack UN 1C166
.

() (sheet 3)
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TABLE 1.7-12 (continued)

Drawing
5No. Rev. Date Title Remarks

J-392-2 2 10-30-79 Instrument Rack UN 1C166

J-392-3 1 10-30-79 Instrument Rack UN 1C166

J-392-4 1 10-30-79 Instrument Rack UN IC166

J-393-1 2 10-30-79 Instrument Rack UN 2C166 27

J-393-2 2 10-30-79 Instrument Rack UN 2C166

J-393-3 1 10-30-79 Instrument Rack UN 2C166

J-393-4 1 10-30-79 Instrument Rack UN 2C166

J-397 0 09-23-77 Instrument Rack Power 5
Diagram

|

)

|

.

| ( (sheet 4)'
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TABLE 1.7-13

O Bor ruSrRuxEur tocAr10u DRAW 1*cS

Drawing
No. Rev. Date Title Remarks

J-31 1 6 05-29-79 Area 1, Elevation 568'-0" While instrument
location drawings

J-3102 5 06-08-79 Area 1, Elevation 584'-0" are not
specifically

J-3103 6 09-11-79 Area 1, Elevation 584'-0" referenced in |
the FSAR text, i

J-3104 4 06-20-79 Area 1, Elevation 599'-0" they are !
supplied to aid

J-3105 4 06-26-79 Area 1, Elevation 599'-0" in determining
seismic and 2.,

J-3106 4 06-12-79 Area 1, Elevation 614'-0" environmental
criteria and

J-3107 3 06-12-79 Area 1, Elevation 614'-0" to illustrate
instrument

J-3108 1 06-20-79 Area'1, Elevation 624'-0" location and
separation

J-3109 5 09-11-79 Area 1, Elevation 634'-6" where applicable

J-3110 4 09-11-79 Area 1, Elevation 634'-6"

J-3111 3 03-08-79 Area 1, Elevation 634'-6" |21

J-3112 3 05-29-79 Area 1, Elevation 645'-On 27

J-3113 2 10-10-78 Area 1, Elevation 645'-Ou |18
J-3115 2 05-23-79 Area 1, Elevation 659'-0"

J-3116 2 05-29-79 Area 1, Elevation 659'-Ou 27-

.

J-3124 2 07-23-79 Area 2, Elevation 593'-6"

J-3125 0 09-07-78 Area 2, Elevation 626'-0" |18
J-3126 1 01-10-79 Area 2, Elevation 640'-0" Ref Fig. 7.2-5 |19 ;
J-3127 0 09-07-78 Area 2, Elevation 659'-0"

J-3128 0 09-07-78 Area 2, Elevation 685'-0" 18

J-3130 0 01-10-79 Solid Radwaste Building
J-3132 1 11-08-79 Safety-Related Yard riping |27,

() (sheet 1)
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TABLE 1.7-13 (continued) .

Drawing
No. Rev. Date Title Remarks

J-3133 1 11-08-79 Safety-Related Yard Piping

27
J-3134 5 06-08-79 Area 3, Elevation 568'-0"

J-3135 4 05-29-79 Area 3, Elevation 584'-0"

J-3136 4 03-09-79 Area 3, Elevation 599'-0" 21 !

J-3137 1 06-08-79 Area 3, Elevation 614'-0"

J-3138 1 06-14-79 Area 3, Elevation 614'-0"
l

27 |

J-3139 1 06-20-79 Area 3, Elevation 634'-6"

J-3140 1 06-20-79 Area 3, Elevation 634'-6"

J-3141 0 09-23-77 Area 3, Elevation 634'
18

J-3143 0 09-15-76 Area 3, Elevation 659'-0"

J-3147 1 07-17-79 Area 3, Elevation 685'-0" | 27
J-3148 0 12-16-77 Area 3, Elevation 704'-0" ,| 18
J-3150 2 06-14-79 Area 4, Elevation 593'-6" | 27
J-3151 0 09-07-78 Area 4, Elevation 626'-0"

<

J-3152 1 12-01-78 Area 4, Elevation 640 '-0" Ref Fig. 7.2-5

J-3153 0 09-07-78 Area 4, Elevation 659'-0" 18
lJ-3154 0 09-07-78 Area 4, Elevation 685'-0" I
l

J-3198 0 09-15-78 Diesel Generator Building Section
J-3199 1 01-11-80 Diesel Generator Building Section

27
J-3204 5 11-08-79 Service Water Pump Structure, l

Elevation 634'-6" | 21 |

J-3205 3 04-06-78 Service Water Pump Structure
Below Elevation 634'-6" 18 |

.

O
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TABLE 1.7-15

BOP EQUIPMENT SCHEMATIC DIACRAMS

!

Drawing I

and 18 ec
Sheet Rev. Date Title Remarks .

E-139 2 04-05-79 Steam Generator Ref FSAR 8.3.1.2 1 21
Recirculation Pumps | 19

'E-153 3 12-18-79 Auxiliary Feedwater Ref FSAR 7.4.1.1, 8.3.1.2, 9.2.1.2, 10.4.9.2 | 27
Turbines I 19

1 3 |272 3
| 193 1

4 3 -

5 3 27
6 3
7 3 .

8 3
9 2 1 21 1

10 3
11 3
12 3
13 2 27

E-154 2 12-28-79 Motor Driven Auxiliary Ref FSAR 7.4.1.1, 8.3.1.2, 9.2.1.2, 10.4.9.2
Feedwater Pump

1 2
2 1
3 1 21
4 1
5 2 l' 27
6 1
7 1 21
8 1
9 1 1 27

10 0
11 0
12 0

E-155 2 03-09-79 Main Feedwater Isolation Ref FSAR 6.2.4.2, 10.4.7.2 21
and Startup Drain Valves

1 1
1A 1
2 2
3 2

Table 1.7-15
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TABLE 1.7-15 (continued)

Drawing
and 18

Sheet Rev. Date Title Remarks

E-158 3 08-03-79 Auxiliary Feedwater Ref FSAR 6.2.4.2, 7.4.1.1, 10.4.9.2 | 27
System Valves | 18

1 1
2 1
3 1
4 1
5 1
6 1
7 1 ,

8 1
9 1

10 1
11 1 *
12 1
13 1

.,

14 1'

15 1
16 1
17 1
18 1 22
19 1
20 1
21 2

a 22 2
23 2
24 1
25 1
26 1
27 1
28 1
29 1
30 1
30A 1'

31 1
i 32 1

33 1
34 1

. 35 1
i 36 0
, 37 0
' 38 A

4

Table 1.7-15
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TABLE 1.7-15 (continued)

Drawing
and 18

Sheet Rev. Date Title Remarks

E-185 2 05-16-79 Service Water Pumps Vent Ref FSAR 9.2.1.2
Valves 27

1 2
2 1
3 1
4 1 18
5 1
6 1

E-186 4 06-11-79 Service Water Pumps Ref FSAR 8.3.1.2, 9.2.1.2
1 2
2 2
3 2a 27
4 3
5 2

.

E-187 4 06-11-79 Spare Service Water Pump Ref FSAR 8.3.1.2, 9.2.1.2
1 3
2 2
3 2

,

4 3 21
5 3
6 2

E-191 3 04-16-79 Service Water Pump Pit Ref FSAR 9.2.1.2
Sluice Gates

1 3
2 3

| E-192 2 06-11-79 Service i'3ter System Ref FSAR 9.2.1.2
Loop Isolation valves 27

2 1 '

3 1 '

1

E-193 2 08-03-79 Service Water System Ref FSAR 9.2.1.2
Plant Isolation Valves

1 2
2 2 I

Table 1.7-15
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TABLE 1.7-15 (continued)

Drawing
and 18

Sheet Rev. Date Title Remarks

E-194 3 04-16-79 Diesel Generator Cooler Ref FSAR 9.2.1.2
Isolation Valves

2 2

E-195 2 04-16-79 Service Water System Ref FSAR 9.2.1.2
Emergency cooling Pond | ggReturn Valves I1 2 127

2 1 1 18
*

E-196 2 04-05-79 Service Water System Ref FSAR 9.2.1.2 | 21Component Cooling Watera

Heat Exchanger Block
18Valve

1 2
2 1 | 21

18
E-198 2 04-16-79 Reactor Building' Air Ref FSAR 6.2.2.2, 6.2.4.2, 8.3.1.2, 9.2.1.2

Cooler Throttling Valves
1 2
2 2

E-199 2 04-16-79 Reactor Building Air Ref FSAR 6.2.2.2, 6.2.4.2, 8.3.1.2, 9.2.1.2
Cooler Isolation Valves

1 2
2 2
3 2
4 2 27

E-200 2 04-16-79 Service Water to Circula- Ref FSAR 9.2.1.2 <

ting Water Pumps and I

Chemical Injection System i
Isolation Valves

1 2
2 2

E-203 4 10-29-79 Component cooling Water Ref FSAR 8.3.1.2, 9.2.2.2
to RCP Solenoid Valve

Table 1.7-15
(sheet 4)
Revision 27
3/80
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TABLE 1.7-15 (continued)

Drawing
and 18
Sheet Rev. Date Title Remarks

E-205 4 05-16-79 Component Cooling Water Ref FSAR 8.3.1.2, 9.2.2.2
Pumps

1 3
2 3 27
3 4
4 4
5 4
6 4
7 3

| 18.

E-206 2 05-16-79 Spare Component Cooling Ref FSAR 8.3.1.2, 9.2.2.2
Water Pump

1 2.
2 2 27
3 2
4 2
5 2
6 1

E-209 2 04-05-79 Component Cooling Water Ref FSAR 9.2.2.2
Decay Heat Cooler Block 21
Valve

1 1
2 1 18

E-210 2 04-05-79 Component Cooling Water Ref FSAR 9.2.2.2 | 27Heat Exchanger Bypass
| 18Isolation valve i

1 2
2 1

21
E-211 1 03-21-79 Component Cooling Water Ref FSAR 8.3.1.2

Letdown Cooler Block |Valves [ 18
'

1 1
2 1 21

E-212 2 04-05-79 Component Cooling Water Ref FSAR 9.2.2.2 | 27Loop Isolation valves
1 2 21
2 1

Table 1.7-15
(sheet 5)
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TABLE 1.7-15 (continued)

Drawing
and 3g

Sheet Rev. Date Title Remarks

E-213 2 03-29-79 Component Cooling Water Ref FSAR 6.2.4.2, 8.3.1.2, 9.2.2.2
Reactor Building
Isolation Valves

2 2
2 2 213 2
4 2
5 2
6 2

,

E-214 3 03-23-79 Reactor Coolant Pumps Ref FSAR 8.3.1.2
1 1
2 l'

183 2
4 1
5 2
6 3
7 0

E-215 3 03-29-79 Reactor Coolant Pump Ref FSAR 8.3.1.2 ;

Auxiliary Control
1 3 21
3 3
3 3
4 3
5 3

E-216 3 03-21-79 Reactor Coolant Pumps Ref FSAR 8.3.1.2
ac Lube Oil Pumps

1 3
2 2 | 18

E-217 3 04-16-79 Reactor Coolant Pumps Ref FSAR 8.3.1.2
de Lube Oil Pumps 27

1 3
2 2 | 18

E-218 4 12-27-79 Reactor coolant Pressur- Ref FSAR 8.3.1.2
izer Heaters

1 2 21
2 2
3 2

Table 1.7-15
(sheet 6)
Revision 27
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I TABLE 1.7-15 (continued)

Drawing
and

Sheet Rev. Date Title Remarks 18

4 1
5 1,

6 2'

217 1
8 2
9 1 18

10 0

| 21E-220 3 03-21-79 Reactor Coolant Pump Power Ref FSAR 7.2.1.2
Monitoring System

18

2 2
3 26
4 1
5 1 21

E-222 2 03-21-79 Reactor Coolant Pressur- Ref FSAR 8.3.1.2
izer Spray Valve

| 18
2 2

,

3 0
21

E-223 2 03-21-79 Reactor Coolant Pressur- Ref FSAR 8.3.1.2
-izer Electrically Operated | gg
Relief Valve i

E-224 3 12-28-79 Reactor Coolant Pump Ref FSAR 8.3.1.2 | 27
Space Heaters | 18

E-225 2 03-21-79 Air Operated Valves Ref FSAR 6.2.2.1, 6.2.4.2
2 2 212 2
3 1
4 1

| 185 0

E-226 2 10-02-79 Reactor Coolant System Ref FSAR 8.3.1.2
Motor Operated Valves

2 2 |
3 2 '

4 1

|

Table 1.7-15*

(sheet 7)
Revision 27 ;
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TABLE 1.7-15 (continued)
,

Drawing
and

isSheet Rev. Date Title Remarks

E-227 2- 04-16-79 Reactor Coolant and Ref FSAR 6.2.4.2, 8.3.1.2 1 27Pressurizer System
Solenoid Valves | 18

|1 1
2 0
3 2

27
E-231 3 08-13-79 Makeup Pumps Ref FSAR 8.3.1.2, 9.3.4.2

1 3
2 2 *

3 1 | 204 3
5 3
6 3
7 2 27
8 2

.

9 2
10 0
11 0
12 0 20

E-232 5 08-13-79 Spare Makeup Pump Ref FSAR 8.3.1.2
1 4 27
2 3

1 203 1 1
4 4

| 275 4 1
6 3
7 2 20
8 0
9 2 1 27

1 10 0
| 2011 0

12 0

E-233 3 07-03-79 Makeup Pump Auxiliary Ref FSAR 8.3.1.2, 9.3.4.2 |Lube Oil Pump
1 3
2 3 |3 2

| 20 |4 1
5 0 1 27

Table 1.7-15
(cheet 8)
Revision 27
3/80
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TABLE 1.7-15 (continued)

Drawing
and

18Sheet Rev. Date Title Remarks

E-234 3 07-03-79 Spare Makeup Pump Ref FSAR 8.3.1.2, 9.3.4.2
Auxiliary Lube Oil

1 3 27
2 3
3 3
4 1 :

'

5 0

*E-235 2 03-23-79 Reactor Coolant Letdown Ref FSAR 6.2.4.2, 8.3.1.2, 9.3.4.2
21Cooler Isolation Valves

1 2
2 l'

E-236 1 11-09-78 Reactor coolant Pump Seal Ref FSAR 6.2.4.2, 9.3.4.2
Return Shutoff Valve

E-237 2 03-23-79 Reactor Coolant Letdown Ref FSAR 7.6.1.4, 8,3.1.2, 9.2.2.2, 9.3.4.3
Cooler Inlet Valves

1 2
2 2

21
E-238 2 03-21-79 Reactor Coolant Letdown Ref FSAR 6.2.4.2, 9.3.4.2

Shutoff Valves
1 2
2 1

18E-240 0 08-03-78 Reactor Coolant Pump Seal Ref FSAR 6.2.4.2, 9.3.4.2
Injection valves

E-241 2 04-05-79 Reactor Coolant Pump Seal Ref FSF.5 6.2.4.2, 8.3.1.2, 9.2.2.2, 9.3.4.2
Return Valves 21

1 1
2 2

E-242 2 01-21-80 High-Pressure Injection Ref FSAR 6.2.4.2, 9.3.4.2
Valves

27
2 2
3 2
4 2 *

Table 1.7-15
(sheet 9)
Revision 27
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TABLE 1.7-15 (continued)

Drawing
and 13

Sheet Rev. Date Title Remarks

E-243 5 01-21-80 Makeup Pump Recirculation Ref FSAR 6.2.4.2, 9.3.4.2 | 27
Isolation Valves 21

2 5 27

E-244 3 07-03-79 Makeup and Purification Ref FSAR 9.3.4.2
System Isolation valve

2 2 '

3 0 l 27

E-246 2 03-21-79 Reae*ccr Coolant Letdown Ref FSAR 7.6.1.4, 8.3.1.2, 9.2.2.2, 9.3.4.2
Block Valve 21'

E-248 1 11-14-78 High-Pressure Injection Ref FSAR 9.3.4.2
Supply Valve 18

1 1
2 1

E-249 2 02-27-79 Delay Heat Removal Pumps Ref FSAR 5.4.7.2, 8.3.1.2 .

1 2
2 2
3 2 21
4 2
5 2
6 2
7 0

4

Table 1.7-15
(sheet 10)
Revision 27
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TABLE 1.7-15 (continued)

Drawing'

and 18
Sheet Rev. Date Title Remarks

E-250 3 12-28-79 Decay Heat Removal System Ref FSAR 5.4.7.2, 7.1.2.5
Motor Operated Valves

1 3
2 1
3 1 27
4 0
5 2
6 2
7 1 1 18

.

E-251 2 33-09-79 Core Flooding Tank Sample Ref FSAR 5.4.7.2, 6.2.4.2, 8.3.1.2
Line Isolation Valves 21

.

E-252 3 12-28-79 Decay Heat Removal Low- Ref FSAR 5.4.7.2, 6.2.4.2, 7.1.2.5 1 27,

Pressure Injection Valves | 21
1 2

| is2 1
3 2
4 2
5 1
6 2
7 2

E-253 3 12-28-79 Decay Heat Cooldown and Ref FSAR 5.4.7.2, 6.2.4.2, 7.6.1.2, 8.3.1.2
Return Isolation Valves

1 ,3
2 '1
3 3 274 1
5 2
6 3
7 3
8 3
9 3

10 2
11 3

'
E-254 3 12-28-79 Core Flooding Tank Outlet Ref FSAR 5.4.7.2, 7.6.1.3, 8.3.1.2, 7.1.2.5

and Gas Sample Valves
1 3
2 3

i

Table 1.7-15
(sheet 11)
Revision 27
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TABLE 1.7-15 (continued)

Drawing
and 18

Sheet Rev._ Date Title Remarks

E-255 3 12-28-79 Reactor Building Spray Ref FSAR 6.2.2.1, 8.3.1.2
Pump

1 2
2 2
3 2
3A 1
4 2 27
5 2

E-256 2 12-28-79 Reactor Building Spray Ref FSAR 6.2.2.1, 6.2.4.2
Valves

1 2
2 2

E-257 3 12-28-79 Borated Water Storage Ref FSAR 5.4.7.2, 6.2.2.1, 8. 1.2
Tank Recirculation and 21Outlet Valves

1 3 1 27
2 1

l 213 1 I
4 3 1 27
5 1 | 186 1 |

E-258 3 12-28-79 Reactor Building Emergency Ref FSAR 5.4.7.2, 6.2.2.1, 6.2.4.2 27
Sump Outlet Valves i

1 3 '

2 1

E-260 1 11-14-78 Reactor Building Motor Ref FSAR 6.2.2.1, 6.2.4.2, 8.3.1.2
18

Operated Isolation Valve
1 1
2 1

E-313 1 02-04-80 Radwaste Gas Vent Header Ref FSAR 6.2.4.2, 8.3.1.2
Isolation Valves 27

2 1

Table 1.7-15
(sheet 12)
Revision 27
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TABM 1.7-15 (continued)

Drawing
and * 18

Sheet Rev. Date Title Remarks,

E-318 1 03-21-79 Spent Fuel Pool Cooling Ref FSAR 9.1.3.2

1 1 21
2 1

E-322 3 02-05-80 Fuel Fool Cooling Ref FSAR 6.2.4.2, S.1.3.2
Purification System Valves

1 1
2 2 ,

* '3 2

27E-325 1 05-16-79 Penetration Pressuri- Ref FSAR 6.2.4.2, 6.8.2.3, 8.3.1.2
,

zation System*

4 1 1
2 0
3 1
4 1
5 1

E-347 4 02-12-80 Boron Recovery System Ref FSAR 6.2.4.2, 8.3.1.2 .

Reactor Building
Collection Header
Isolation Valve 18'

1 0
2 1 27
3 0 !

4 0 !

E-352 0 07-31-78 Main Steam Line Valves Ref FSAR 6.2.4.2, 10.3.2.3
1 0
2 0 i

3 0 gg
4 0
5 0

,

6 0 !
7 0
8 0
9 0

10 0
11 0
12 0 21 ;

13 0 '

Table 1.7-15
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TABLE 1.7-15 (continued)

Drawing
and 18

rheet Rev. Date Title Remarks

14 0 | 27 |

t

| ggE-370 3 02-06-80 Reactor Nuclear Instru-
mentation Protection I i

1 0
2 2
3 2 27
4 3
5 2

*6 0 18
7 0
8 1
9 1*

10 1
11 3
12 1 27
13 1
14 3 1
15 1
16 2
17 1
18 3
19 1
20 0
21 0 21
22 1
23 0 | 27
24 0

2125 0
26 1

1 27 '

27 0 '

28 0
29 0 21
30 0
31 0
32 1 | 27
33 0
34 0
35 0

21,

36 0
37 0
38 0

6

4

Table 1.7-15
(sheet 14)
Revision 27
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TABLE 1.7-15 (continued)

Drawing '

and 18' Sheet Rev. Date Title Remarks
>
*

39 0
.

40 0
41 0
42 0
43 0

!44 0 '

45 0
46 0

b47 0
48 0 *

49 0
1 50 0

51 0. |
'

52 0
53 0 !

54 0
55 3
56 3
57 3
58 3

' 59 3
60 3
61 3
62 3
63 3
64 3

'| E-374 3 06-19-79 Emergency Core Cooling Ref FSAR 7.5.1.2 27
Actuation System,

(Bailey 881),

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

' 10 0
i 11 0 21

12 0

I
< Table 1.7-15

(sheet 15)
Revision 27
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TABLE 1.7-15 (continued)

Drawing
and 18

Sheet Rev. Date Title Remarks

13 0
14 0
15 0
16 1
17 1
18 1 21
19 1
20 1
21 1
22 0 *

23 0
24 0
25 0
26 0
27 1
28 1
29 3

| 2730 2
31 1
32 1 21

,

33 1

E-37'. 2 01-23-80 BOP - Engineered Safety Ref FSAR 5.4.7.2, 6.2.2.1, 6.2.4.2, 6.8.2.3, 7.3.3.2, | 27
Features Actuation System 7.5.1.2.1, 9.2.1.2, 9.2.2.2, 9.2.10.2, 9.3.4.2, 9.4.1.2, | gg9.4.2.2, 9.4.5.2, 10.3.2.3, 10.4.7.2, 10.4.9.2

1 0
2 1
8 1
9 0

10 1
20 1
21 1
22 1 21
27 0
28 0
29 0
30 0
31 0
32 1
33 0
34 0
35 0

Table 1.7-15
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TABLE 1.7-15 (continued)

Drawing
and

IsSheet Rev. Date Title Remarks

36 0
37 0

2159 1
60 1
61 1
62 1
63 1
64 1
65 1
66 1 -

67 1
68 1
69 1 27
70 1
71 1
72 0
73 1
74 1
75 1
76 1
77 1
78 1
79 1

E-376 F 08-14-78 Control Rod Power Supply Ref FSAR 7.2.1.2
Control

8 D IO
9 D

E-395 1 02-29-79 Diesel Fuel Oil Transfer Ref FSAR 9.5.4.2 !
Pumps

1 1 21
2 1 |

1

E-402 1 01-23-30 Diesel Generator Controls Ref FSAR 8.3.1.2, 8.3.1.2, 9.5.5.2, 9.5.6.2, 9.5.7.2
1 1
2 1
3 1 274 1
5 1
6 1
7 1

Table 1.7-15
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TABLE 1.7-15 (continued)

Drawing *

and
laSheet Rev. Date Title Remarks

36 0
37 0

2159 1
60 1
61 1
62 1
63 1
64 1
65 1

*66 1
67 1
68 1
69 la 27
70 1
71 1
72 0
73 1
74 1
75 1
76 1
77 1
78 1
79 1

E-376 F 08-14-78 Control Rod Power Supply Ref FSAR 7.2.1.2
control

8 D ''
9 D

E-395 1 02-29-79 Diesel Fuel Oil Transfer Ref FSAR 9.5.4.2

1 1 21
2 1

E-402 1 01-23-80 Diesel Generator Controls Ref FSAR 8.3.1.2, 8.3.1.2, 9.5.5.2, 9.5.6.2, 9.5.7.2
|' 1 1
12 1
i

3 1 27 1
4 1
5 1
6 1
7 1

-

Table 1.7-15
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TABLE 1.7-15 (continued)

Drawing "

and 18
Sheet Rev. Date Title Remarks

8 1
9 1

10 1
11 1
12 1
13 1
14 1
15 1
16 1 ,

17 1 2718 1
19 1
20 l'

21 1
+22 1

23 1
24 1.
25 1
26 1 "

27 1
28 1
29 1

E-438 2 09-17-79 Reactor Building Recircu- Ref FSAR 6.2.2.2, 8.3.1.2
lating Air Cooling Unit
Fans 21

1 1
2 2
3 2 27

E-439 0 07-12-78 Reactor Building Ref FSAR 6.2.4.2, 8.3.1.2
Isolation Dampers

1 0
2 0
3 0 18!
4 0
5 0
6 0
7 0
8 0
9 0

10 0

.

Table 1.7-15 ,

(sheet 18)
Revision 27
3/80



. . .-- - _ - . . __---. _ _ _ _ _ - . - - . . - -. . . ,

MIDLAND 1&2-FSAR
'

TABLE 1.7-15 (continued)

Drawing -

and 18
Sheet Rev. Date Title Remarks

11 0 21
12 0

E-440 2 09-21-79 Reactor Building H&V Ref FSAR 6.2.5.2, 8.3.1.2
1 2
2 2
3 2
4 2
5 2
6 1 *

7 2
8 2
9 2a

10 2
11 2
12 2
13 2
14 2
15 2
16 2

*
17 2

) 18 2 27
19 2
20 2
21 2
22 2
23 2
24 2
25 2 -

26 2
27 2
28 2
28A 1
29 2
30 2
31 2
32 2
33 2
33A 1
34 2
35 1

I
'

Table 1.7-15.

(sheet 19) ;
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TABLE 1.7-15 (continued)

Drawing
and

18Sheet Rev. Date Title Remarks

E-452 3 02-06-80 Auxiliary Building H&V Ref FSAR 8.3.1.2, 9.4.2.2
1 1
2 3
3 3
4 2
5 2
6 1
7 2
8 1
9 2 *

10 2
11 2
12 2.
13 2
14 2
15 1
ISA 1 27
16 2
17 2
18 2
19 1
21 1
22 1
23 2
24 2
25 2
26 1
27 2
28 0
29 2
30 2 '

31 3
32 2
33 0
34 0

E-456 1 07-03-79 Control Room Outside Ref FSAR 9.4.1.2
Makeup and Emergency Make-
up Air | y,

1 1 i
2 1 .

273 1

.

Table 1.7-15
2 (sheet 20)

Revision 27
3/80



_ . _ . _ _ _ _ . .

MIDLAND 1&2-FSAR

TABLE 1.7-15 (continued)

Drawing
and 18

Sheet Rev. Date Title Remarks

4 1
6 1
7 1 27
8 1
9 1

10 1

E-457 0 11-13-78 Control Room Air Handling Ref FsAR 8.3.1.2, 9.4.1.2
1 0

*
2 0
4 0
5 0
6 0*
7 0

.

E-458 0 11-10-78 Control Room Area Ref FSAR 9.4.1.2
Recirculation and Exhaust 18
Air

1 0
2 0
4 0
5 0
6 0
7 04

9 0
10 0
11 0
12 0
14 0
15 0 21
17 0
18 0
24 0

) E-468 5 02-19-80 Office Service and Ref FSAR 8.3.1.2, 9.4.7.2, 9.4.8.2 1 27
Miscellaneous Building

| 18H&V
42 0
43 1 gg47 0
48 1
49 1

*

Table 1.7-15
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TABLE 1.7-15 (continued)

Drawing
and

18Sheet Rev. Date Title Remarks

51 0
| 2152 0

53 1
54 2
55 2
56 2
57 2
58 0

E-478 2 05-22-79 Auxiliary * Building Safe- Ref FSAR 8.3.1.2, 9.2.10.2
guard Chillers 27

1 1
2 2*
3 2
3A 1 '

*

4 2
5 2
6 1
7 1

.

E-480 1 02-27-79 Auxiliary Building Safe- Ref FSAR 9.2.10.2
guards Chilled Water Pumps

21
2 1
3 1

E-485 2 07-27-79 Engineered Safeguards Unit Ref FSAR 9.4.1.2, 9.4.5
Coolers

1 2
2 2
3 2
4 2

275 2
6 2
7 1
8 2
9 2

10 2
11 1
12 2

'
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TABLE 1.7-15 (continued)

Drawing *

and g
i.

|3Sheet Rev. Date Title Remarks

E-487 2 01-21-80 Plant Water Storage and Ref FSAR 6.2.4.2, 9.2.6.2
Transfer System

1 2
2 2
3 2
4 1
5 2
6 2
7 2 27*8 1
8A 1
9 2

10 la
11 2
12 2
13 2
14 2
15 2
15A 0
16 2
17 0

.
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