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SLAB GEOMETRY (1-D) 

Region Material 

(1) Organic Paint 

(2) Cast Iron 

(3) Air Gap 

Equiv. Dia = 2.83 ft 
Surface Area = 8 fP 

hcondensation ---

Thickness 
(ft) 

.0005 
(.006 in) 

.01092 
(.131 In) 

.0234 
(.2808 in) 

Organic 
Paint 

(1) 

No. of Nodes 

6 

5 

2 

hconvectlon 

Cast 
'----Iron 

(2) 

Thermal Properties 
K (Btu/hr-ft-°F) 

1.0 

25.0 

.017 

Insulated 
Boundary 

Air 
'----Gap 

(3) 

PCp (Btu/fP-°F) 

20.0 

53.0 

.0145 
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TYPICAL THERMAL MODEL FOR 
ENVIRONMENTAL QUALIFICATION 
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NOTES TO FIGURE 3.6-1

SHEETS (1-51)

Table 3.6-4, High Energy Pipe Break Effects Analysis Results, list the sheet of Figure 
3.6-1 showing the high energy piping in the indicated room.  Figure 3.6-1 sheets also 
indicate which sheet of Table 3.6-4 is applicable for effect analysis.  In some cases the 
Table 3.6-4 sheet associated with the indicated Room No. shown on Figure 3.6-1 (sheet 
1-51) is incorrect and should not be used.  Refer to Table 3.6-4 to find the correct sheet 
of Figure 3.6-1 for the indicated Room No.
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Figure 3.6-1 Sheet 10 has been deleted. 

Rev. OL-7 
5/94 



CALLAWAY - SP 

Figure 3.6-1 Sheet 11 has been deleted. 

Rev. OL-7 
5/94 



H 

G 

F 

E 

M 

D 

c 

B 

A 

8 

~~ 
·.o. '4.· 
v:·.<i 

AUXILIARY BUILDING ( 
( I 3 3 ) : .-------, 

ROOM 1322 I P-40 I 

8 

IB"¢5LEEVE 

DETAIL 

-

P-40 

AZ. 208°-30' 
tEL. 2009'-G" 

7 

REACTOR BUILDING 
('2~1) 

'---198-BCB-2" 

/ 

I 

v 

7 

6 5 

6 5 

4 3 2 

0 
-01 

c 
TE 

1 0 

4 3 2 

1 

+Y 
+X 

+Z 

NOTES: 

1. ~ - INDICATES TERMINAL END BREAK POINT 

2. Ill - INDICATES INTERMEDIATE BREAK POINT 

3. c==> - INDICATES STRESS NODE 

4. II~PI -

5 · II~PI -

6 ·1TcEI-

7.Q-
8.~ 

INDICATES CIRCUMFERENTIAL BREAK AT 
INTERMEDIATE BREAK POINT 

INDICATES LONGITUDINAL BREAK AT 
INTERMEDIATE BREAK POINT 

INDICATES CIRCUMFERENTIAL BREAK AT 
TERMINAL END 

INDICATES BREAK POINT NUMBER 

- INDICATES PIPE BREAK RESTRAINT 

9. STRESS RESULTS ARE GIVEN IN TABLE 3.6-3. SHEET 58 
CORRESPOND TO THE NUMERICAL NODAL POINTS SHOWN HERE. 

10. STEADY STATE THRUST FORCES FOR EACH BREAK ARE 
PROVIDED BELOW. 

BREAK POI NT 

BB07-01 ILOOPI 
BB07-01 1 eves 1 

THRUST FORCE LBS. 

4968 
132 

11. EFFECTS ANALYSIS RESULTS FOR EACH ISOMETRIC ARE 
PROVIDED ON THE INDICATED SHEET OF TABLE 3.5-4 

ROOM # I I SO I TABLE 3.6-4 SHEET 

2000 I BB07 I 52 

RESTRAINT LEGEND: 

Ill 
Ill 

DIRECTIONAL RESTRAINT 

BUMPER RESTRAINT 

ISOLATION RESTRAINT 

GUIDE RESTRAINT 

ANCHOR 

BUMPER RESTRAINT WITH 
ATTACHMENT TO PIPE 

IFOR FURTHER DETAILS OF RESTRAINT TYPES, 
SEE SECTION 3.6.2.3.31 

CALLAWAY PLANT 
FIGURE 3.6- 1 

HIGH ENERGY 
PIPE BREAK ISOMETRIC 

REACTOR COOLANT PUMP D 
SEAL WATER INJECTION 
INSIDE CONTAINMENT 

(BB07) 

REV. OL-15 5/06 (SHEET 12) 

1 

H 

G 

F 

E 

M 

D 

c 

B 

A 



H 

G 

F 

E 

M 

D 

c 

B 

A 

8 

8 

AUXILIARY BUILDING 
( 133) 

ROOM 1322 

FOCI 

~ 
1·. 
:1.'1· 
•4 
~ 

..J 
18" ,0 SLEEVE 

BY OTHERS 

DETAIL 

7 

REACTOR BUILDING 
,;,"(REF.) 

- '\., 
~ 
EL. 'l.OOS~-." 
... 1..'212° 

7 

('2.~1) 

(REF) 

130-BCB-2" 

e FOO~ 

BO 

r 

·c 3 0 

"~" 11.p. t. 

OB 
-12 

c 
IBP 

70 

75 

' 
~"' 't> 

' "1 

<~)· 

'-' 'I) 

~I 
~, 

BOB 
-13 

c 
IBP 

SOB 

125 

6 

55 

.-

6 

BOB 
-04 

c 
TE 

140 

40 

c 
TE 

BOB 
-03 

5 

5 
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3 .. -// PIPE TO --r-f---<of,,.J 
1/2// TUBE 
ADAPTER 

4 

3 

5' I H I 

3 

2 

.. 

7 

c 
TE 

BOB 
-09 

2 

1 

+Y 
+X 

+Z 

NOTES: 

1. ~ - INDICATES TERMINAL END BREAK POINT 

2. Ill - INDICATES INTERMEDIATE BREAK POINT 

3. c==> - INDICATES STRESS NODE 

4. II~PI -

s.ITcEI-

5.Q-
7.~ 

INDICATES CIRCUMFERENTIAL BREAK AT 
INTERMEDIATE BREAK POINT 

INDICATES CIRCUMFERENTIAL BREAK AT 
TERMINAL END 

INDICATES BREAK POINT NUMBER 

- INDICATES PIPE BREAK RESTRAINT 

8. STRESS RESULTS ARE GIVEN IN TABLE 3.6-3, 
CORRESPONDING TO THE NUMERICAL NODAL POINTS SHOWN HERE. 

9. STEADY STATE THRUST FORCES FOR EACH BREAK ARE 
PROVIDED BELOW. 

BREAK POI NT 

BMOS-03 ICVCSI 
BMOS-04 ICVCSI 
BMOS-09 ILOOPI 
BMOS-09 ICVCSI 
BMOS-12 I CVCS I 
BMOS-13 I CVCS I 

THRUST FORCE LBS. 

132 
132 
4968 

132 
132 
132 

10. EFFECTS ANALYSIS RESULTS FOR EACH ROOM ARE 
PROVIDED ON THE INDICATED SHEET OF TABLE 3.6-4 

ROOM # TABLE 3.6-4 SHEET 

2000 53 

RESTRAINT LEGEND: 

DIRECTIONAL RESTRAINT 

BUMPER RESTRAINT 

ISOLATION RESTRAINT 

~H GUIDE RESTRAINT 

ANCHOR 

RIGID HANGER 

Ill BUMPER RESTRAINT WITH 

Ill 
ATTACHMENT TO PIPE 

I FOR FURTHER DETAILS OF RESTRAINT TYPES, 
SEE SECTION 3.6.2.3.31 

CALLAWAY PLANT 
FIGURE 3.6- 1 

HIGH ENERGY 
PIPE BREAK ISOMETRIC 

REACTOR COOLANT PUMP A 
SEAL WATER INJECTION 
INSIDE CONTAINMENT 

(BBOS) 

REV. OL-15 5/06 (SHEET13) 
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ROOM 1322 
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~AZ. zos•-o' '-.. FOOl 
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'.._ F-3'9 c 
.... 
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B 
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8 

7 

REACTOR 
BUILDING 

':)" 

L.L. 

7 

6 

6 

c 
IBP 

AUXILIARY 
BUILDING 

(1'33) 

ROOM 1322 
FOOl @ 

. 0,.• . ....._ ... 

. . -.l,' 
-~ 4,. ,,-...~ . . 
. b' 

I p-:,g I 

5 

47E 

c 
IBP 

809 
-13 

REACTOR 
BUILDING 

( 231) 

L --t-+~(o· (REF.) 

'"' 
.. 

" 18CSLEEVE 
1=002. 

BY O,.HERS F003 
M· 20'!. 

1 

DETAIL ~(C:-'1) 

5 

BB09 
-03 

c 
TE 

35 

09 
-04 

c 
TE 

130 

4 

4 

8809 
-09 

c 
TE 

7 

''2 

3 2 

,, 

3 2 

1 

+Y 
+X 

+Z 

NOTES: 

1. ... - INDICATES TERMINAL END BREAK POINT 

2. Ill - INDICATES INTERMEDIATE BREAK POINT 

3. c==> - INDICATES STRESS NODE 

4. II~PI -

5. II~PI -

6·1TcEI-

INDICATES CIRCUMFERENTIAL BREAK AT 
INTERMEDIATE BREAK POINT 

INDICATES LONGITUDINAL BREAK AT 
INTERMEDIATE BREAK POINT 

INDICATES CIRCUMFERENTIAL BREAK AT 
TERMINAL END 

7. 0- I NO I CATES BREAK PO I NT NUMBER 

8 -~ - I NO I CATES PIPE BREAK RESTRAINT 

9. STRESS RESULTS ARE GIVEN IN TABLE 3.6-3, SHEETS 41 & 60, 
CORRESPOND TO THE NUMERICAL NODAL POINTS SHOWN HERE. 

1 0. STEADY STATE THRUST FORCES FOR EACH BREAK ARE 
PROVIDED BELOW. 

BREAK POINT THRUST FORCE LBS. 

BB09-03 ICVCSI 132 
8B09-04 ICVCSI 132 
8B09-09 I LOOP I 4968 
8B09-09 ICVCSI 132 
8B09-12 ICVCSI 132 
8809-13 1 eves 1 132 

II. EFFECTS ANALYSIS RESULTS FOR EACH ROOM ARE 
PROVIDED ON THE INDICATED SHEET OF TABLE 3.6-4 

ROOM # 

1322 
2000 

TABLE 3.6-4 SHEET 

28 
55 

RESTRAINT LEGEND: 

j}---H---1@ 

Ill 
Ill 

DIRECTIONAL RESTRAINT 

BUMPER RESTRAINT 

ISOLATION RESTRAINT 

GUIDE RESTRAINT 

BUMPER RESTRAINT WITH 
ATTACHMENT TO PIPE 

!FOR FURTHER DETAILS OF RESTRAINT TYPES, 
SEE SECTION 3.6.2.3.31 

ANCHOR 

CALLAWAY PLANT 
FIGURE 3.6- 1 

HIGH ENERGY 
PIPE BREAK ISOMETRIC 

REACTOR COOLANT PUMP C 
SEAL WATER INJECTION 
INSIDE CONTAINMENT 

(BB09) 

REV. OL-15 5/06 (SHEET14) 
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7 

A\lX\ll !I.RY 
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(r~;.) 

ROOM 1322 

6 

I P-~?. I 

REP.c.IOR 
B\J\\..0\ MG 

(2.~\) 

DETAIL ffi 
rE-e) 

6 

5 4 

-. 

5 4 

3 

REA.C~OR COOL.O.Ni PUMP 
P.BBOI!!> (B~E>OD2S) 

7 

c 
TE 

BB 11 
-1 1 

• 
~ .... 

~-~-... 
v., 

s7 

__,. __ 

"~ 

B 11 
-05 

c 
TE 

1 1 0 

~ 
"'~ ~\ 
c:t._ ~\\, 

' ~'<!- ~ 

20 

c 
TE 

BB 1 1 
-04 

RESTRAINT LEGEND: 

1}-------H-----@ 

Ill 
Ill 

DIRECTIONAL RESTRAINT 

BUMPER RESTRAINT 

ISOLATION RESTRAINT 

GUIDE RESTRAINT 

ANCHOR 

BUMPER RESTRAINT WITH 
ATTACHMENT TO PIPE 

IFOR FURTHER DETAILS OF RESTRAINT TYPES. 
SEE SECTION 3.6.2.3.31 

3 

2 

2 

1 

+Y 

NOTES: 

I. ... - INDICATES TERMINAL END BREAK POINT 

2. Ill - INDICATES INTERMEDIATE BREAK POINT 

3. ~ - INDICATES STRESS NODE 

4. II~PI - INDICATES CIRCUMFERENTIAL BREAK AT 
INTERMEDIATE BREAK POINT 

5. II~PI -

6·1TcEI-

INDICATES LONGITUDINAL BREAK AT 
INTERMEDIATE BREAK POINT 

INDICATES CIRCUMFERENTIAL BREAK AT 
TERMINAL END 

7. 0- INDICATES BREAK PO I NT NUMBER 

8 -~ - INDICATES PIPE BREAK RESTRAINT 

+X 

+Z 

9. STRESS RESULTS ARE GIVEN IN TABLE 3.6-3. SHEETS 42 & 61 
CORRESPOND TO THE NUMERICAL NODAL POINTS SHOWN HERE. 

10. FOR PROB. NO. 278. STEADY STATE THRUST FORCES 
FOR EACH BREAK ARE PROVIDED BELOW. 

BREAK POINT THRUST FORCE LBS. 

BBII-04 132 
BBII-05 132 
BBII-11 I LOOP I 4968 
BBII-11 ICVCSI 132 

II. EFFECTS ANALYSIS RESULTS FOR EACH ISOMETRIC ARE 
PROVIDED ON THE INDICATED SHEET OF TABLE 3.6-4 

ROOM tt I I SO I 

2000 IBBII I 

TABLE 3.6-4 SHEET 

51 

CALLAWAY PLANT 
FIGURE 3.6- 1 

HIGH ENERGY 
PIPE BREAK ISOMETRIC 

REACTOR COOLANT PUMP B 
SEAL WATER INJECTION 
INSIDE CONTAINMENT 

(BBll) 

REV. OL-15 5/06 (SHEET 15) 
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CALLAWAY - SP 

Figure 3.6-1 Sheet 16 has been deleted. 
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Figure 3.6-1 Sheet 17 has been deleted. 
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NOTES' 
~O!CATE.STERMINAL ENP8RtAki'OINT 

2 • , INPICAT£S INHRMEDIATE IJRfAK I'OINT 

3 0 -INOICAHSSTRESSNOOE 

4 jj!l INO!CA!ESCIRC!JMFERENT!A.l.. 81UAK AT !NT HOM. 8REAK POINT 
5. ~ -INO!CATES. L0N(.I1U01NAl Sfl:£AK AT INT£HM 8R(AK PO! NT 

6 GlJ 1N01CI\HSCIRCUI•"ER£Nl1Al8RfAII AT TERMINAL t!\10 

7. 0 INOICATESBREAKI'OINlNUMBER 

8.~-IIIIO•CATESI'!PEBREAkRESHIAINT 

9. STRESS RESUl TSWHICH ARE GIIJU\IIN TARt( 36 J. SHHT ~~ I 
CORRESPOND TO TH£ NUMffUCAl NODAL POI"tTS StiOWN HERf 
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FIGURE 3.6-1 
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CALLAWAY PLANT 

FIGURE 3.6-1 
HIGH ENERGY 

PIPE BREAK ISOMETRIC 
NORMAL & ALTERNATE CHARGING 
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(BG21) 

(SHEET 24) 
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NOTES: 

1. • - INDICATES TERMINAL END BREAK POINT 

2. II - INDICATES INTERMEDIATE BREAK POINT 

3. ~ - INDICATES STRESS NODE 

4. II~PI - INDICATES CIRCUMFERENTIAL BREAK AT 
INTERMEDIATE BREAK POINT 

s.ITcEI-

6.Q-
7.~ 

INDICATES CIRCUMFERENTIAL BREAK AT 
TERMINAL END 

INDICATES BREAK POINT NUMBER 

- INDICATES PIPE BREAK RESTRAINT 

8. STRESS RESULTS ARE GIVEN IN TABLE 3.6-3, 
SHEETS 28. 31, 32 & 54. CORRESPOND TO THE NUMERICAL 
NODAL POINTS SHOWN HERE. 

9. STEADY STATE THRUST FORCES FOR EACH BREAK ARE 
PROVIDED BELOW. 

1 0 0 

BREAK POINT 

BG22-01 
BG22-02 
BG22-03 
BG22-04 
BG22-05 
BG22-06 
BG22-07 12"1 
BG22-07 13"1 
BG22-0B 
BG22-09 
BG22-10 
BG22-12 
BG22-13 (2''l 
BG22-13 13"1 
BG22-14 
BG22-18 
BG22-24 ICVCSI 
BG22-24 I LOOP I 
BG22-26 ICVCSI 
BG22-26 ILOOPI 
BG22-27 ICVCSI 
BG22-27 I LOOP I 
BG22-28 

THRUST FORCE LBS. 

21 0 839 
21.839 
21 • 839 
21 0 839 
25.900 !BOTH SOURCES! 
3.900 !BOTH SOURCES! 
3.900 !BOTH SOURCES! 
8.594 !BOTH SOURCES! 
3.900 !BOTH SOURCES! 
8.594 !BOTH SOURCES! 
8.594 !BOTH SOURCES! 
8.594 !BOTH SOURCES! 
3.900 !BOTH SOURCES! 
8.594 !BOTH SOURCES! 
8.594 !BOTH SOURCES! 

21.839 
21.839 
19.115 
21 0 839 
19.115 
21.839 
19.115 

7. 921 

~ - INDICATES ANCHOR POINT. 

11. EFFECTS ANALYSIS RESULTS FOR EACH ISOMETRIC ARE 
PROVIDED ON THE INDICATED SHEET OF TABLE 3.6-4 

ROOM# IISOI TABLE 3.6-4 SHEET 
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ISOLATION RESTRAINT 

GUIDE RESTRAINT 

BUMPER RESTRAINT WITH 
ATTACHMENT TO PIPE 

!FOR FURTHER DETAILS OF RESTRAINT TYPES. 
SEE SECTION 3.6.2.3.31 

CALLAWAY PLANT 
FIGURE 3.6 - 1 

HIGH ENERGY 
PIPE BREAK ISOMETRIC 

CVCS- LETDOWN 
INSIDE CONTAINMENT 

(BG22) 

REV. OL-23 5/18 (SHEET 25) 
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REACTOR BUILDING 
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NOTES: 

1. • 

2- • 

3-0 

5. II~PI 

6 · I TeE I 

- INDICATES TERMINAL END BREAK POINT 

- INDICATES INTERMEDIATE BREAK POINT 

- INDICATES STRESS NODE 

- INDICATES CIRCUMFERENTIAL BREAK AT 
INTERMEDIATE BREAK POINT 

- INDICATES LONGITUDINAL BREAK AT 
INTERMEDIATE BREAK POINT 

- INDICATES CIRCUMFERENTIAL BREAK AT 
TERMINAL END 

7. 0- I NO I CATES BREAK PO I NT NUMBER 

8.~ - INDICATES PIPE BREAK RESTRAINT 

9. STRESS RESULTS ARE GIVEN IN TABLE 3.6-3. SHEETS 33 & 53 
CORRESPOND TO THE NUMERICAL NODAL POINTS SHOWN HERE. 

10. STEADY STATE THRUST FORCES FOR EACH BREAK ARE 
PROVIDED BELOW. 

BREAK POINT THRUST FORCE LBS. 

BG23-01 
BG23-02 
BG23-03 
BG23-04 
BG23-06 
BG23-07 
BG23-11 

1.285 I BOTH SOURCES I 
1,285 I BOTH SOURCES I 
1.285 I BOTH SOURCES I 
7.921 
7.921 
7.921 
7.921 

11. EFFECTS ANALYSIS RESULTS FOR EACH ISOMETRIC ARE 
PROVIDED ON THE INDICATED SHEET OF TABLE 3.6-4 

ROOM # I I SO I TABLE 3.6-4 SHEET 

2000 IBG231 68 

RESTRAINT LEGEND: 

DIRECTIONAL RESTRAINT 

BUMPER RESTRAINT 

ISOLATION RESTRAINT 

1}---H--@ GUIDE RESTRAINT 

• • 

ANCHOR 

BUMPER RESTRAINT WITH 
ATTACHMENT TO PIPE 

!FOR FURTHER DETAILS OF RESTRAINT TYPES, 
SEE SECTION 3.6.2.3.31 

CALLAWAY PLANT 
FIGURE 3.6 -1 

HIGH ENERGY 
PIPE BREAK ISOMETRIC 

CHARGING & EXCESS LETDOWN 
CVCS- INSIDE CONTAINMENT 

(BG23) 

REV. OL-15 5/06 (SHEET 26) 
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Rq~_IRAINT LEGEND 

~ DIRECTIONAL RESTRAINT 

~ BUMPER RESTRAINT 

~ ISOLATION RESTRAINT 

~ r--~ GUIDE RESTRAINT 
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fa ATTACHMENT TO PIPE 
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CALLAWAY PLANT 

FIGURE 3.6-1 
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PIPE BREAK ISOMETRIC 
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INSIDE CONTAINMENT 
(BG24) 
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FIGURE 3.6-1 (SHEET 28) HAS BEEN DELETED 

Rev. OL-8 
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DETAIL 5 
SCALE NONE 

2 

' I 'fl 
~I 
r~~l 
I 
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1 

NOTES: 

1 .... - INDICATES TERMINAL END BREAK POINT 

2 .• 

3. 0 
4 · II~PI 

- INDICATES INTERMEDIATE BREAK POINT 

- INDICATES STRESS NODE 

- INDICATES CIRCUMFERENTIAL BREAK AT 
INTERMEDIATE BREAK POINT 

5 ·1TcEI- INDICATES CIRCUMFERENTIAL BREAK AT 
TERMINAL END 

6.Q- INDICATES BREAK POINT NUMBER 

7.~ - INDICATES PIPE BREAK RESTRAINT 

B. STRESS RESULTS ARE GIVEN IN TABLE 3.6-3, 
CORRESPONDING TO THE NUMERICAL NODAL POINTS 
SHOWN HERE. 

9. STEADY STATE THRUST FORCES FOR EACH BREAK ARE 
PROV IDEO BELOW. 

BREAK POINT THRUST FORCE LBS. 

BM01-01 
BM01-04 
BM01-05 
BM01-06 

5,300 !BOTH SOURCES! 
5,300 !BOTH SOURCES! 
5.300 !BOTH SOURCES! 
5.300 !BOTH SOURCES! 

10. EFFECTS ANALYSIS RESULTS FOR EACH ISOMETRIC ARE 
PROVIDED ON THE INDICATED SHEET OF TABLE 3.6-4 

ROOM # I I SO I TABLE 3.6-4 

2000 I BM01 I 65 

11. WHIP RESTRAINT NO LONGER REQUIRED DUE TO 
DELETION OF BREAKS. 

12. DIMENSIONS, OTHER THAN THOSE ASSOCIATED WITH 
WHIP RESTRAINT LOCATIONS. ARE HISTORICAL. 
SEE LATEST PLANT DRAWING REVISION FOR DIMENSIONS. 

RESTRAINT LEGEND: 

~ DIRECTIONAL RESTRAINT 

BUMPER RESTRAINT 

ISOLATION RESTRAINT 

1]--------n-------t' GUIDE RESTRAINT 

• • 
BUMPER RESTRAINT WITH 
ATTACHMENT TO PIPE 

IFOR FURTHER DETAILS OF RESTRAINT TYPES. 
SEE SECTION 3.6.2.3.31 

CALLAWAY PLANT 
FIGURE 3.6 - 1 

HIGH ENERGY 
PIPE BREAK ISOMETRIC 

STM GEN A & D BLOWDOWN 
INSIDE CONTAINMENT 

(BM01) 

REV. OL-15 5/06 (SHEET 29) 
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H 

G 

F 

E 

D 

c 

B 
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DETAIL 4 
SCALE NONE 

2 

1 

NOTES: 

1 .• 

2 •• 

3. 0 
4 · lr~PI 

- INDICATES TERMINAL END BREAK POINT 

- INDICATES INTERMEDIATE BREAK POINT 

INDICATES STRESS NODE 

INDICATES CIRCUMFERENTIAL BREAK AT 
INTERMEDIATE BREAK POINT 

5. I TeE I - INDICATES CIRCUMFERENTIAL BREAK AT 
TERMINAL END 

6 · 0- I NO I CATES BREAK PO I NT NUMBER 

7.~ - INDICATES PIPE BREAK RESTRAINT 

8. STRESS RESULTS ARE GIVEN IN TABLE 3.6-3, 
CORRESPONDING TO THE NUMERICAL NODAL POINTS 
SHOWN HERE. 

9. STEADY STATE THRUST FORCES FOR EACH BREAK ARE 
PROVIDED BELOW. 

BREAK POINT THRUST FORCE LBS. 

BM02-01 
BM02-04 
BM02-05 
BM02-06 
BM02-07 
BMOZ-08 

5,300 !BOTH SOURCES! 
5,300 !BOTH SOURCES! 
5,300 !BOTH SOURCES! 
5.300 !BOTH SOURCES) 
5.300 !BOTH SOURCES) 
5.300 !BOTH SOURCES) 

10. EFFECTS ANALYSIS RESULTS FOR EACH ISOMETRIC ARE 
PROVIDED ON THE INDICATED SHEET OF TABLE 3.6-4 

ROOM # I I SOl TABLE 3.6-4 

2000 
1 41 2 

57 
39 

11. WHIP RESTRAINT NO LONGER REQUIRED DUE TO 
DELETION OF BREAKS. 

12. DIMENSIONS, OTHER THAN THOSE ASSOCIATED WITH 
WHIP RESTRAINT LOCATIONS, ARE HISTORICAL. 
SEE LATEST PLANT DRAWING REVISION FOR DIMENSIONS. 

RESTRAINT LEGEND: 

~ DIRECTIONAL RESTRAINT 

BUMPER RESTRAINT 

ISOLATION RESTRAINT 

j§-------n------f GUIDE RESTRAINT 

• • 
BUMPER RESTRAINT WITH 
ATTACHMENT TO PIPE 

IFOR FURTHER DETAILS OF RESTRAINT TYPES, 
SEE SECTION 3.6.2.3.31 

CALLAWAY PLANT 
FIGURE 3.6 - 1 

HIGH ENERGY 
PIPE BREAK ISOMETRIC 

STM GEN B & C BLOWDOWN 
INSIDE CONTAINMENT 

(BM02) 

REV. OL-15 5/06 (SHEET 30) 
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NOTES: 

1. • 

2 .• 

3.o 
4 . I I ~pI 
5 · I TeE I 

- INDICATES TERMINAL END BREAK POINT 

- INDICATES INTERMEDIATE BREAK POINT 

- INDICATES STRESS NODE 

- INDICATES CIRCUMFERENTIAL BREAK AT 
INTERMEDIATE BREAK POINT 

- INDICATES CIRCUMFERENTIAL BREAK AT 
TERMINAL END 

6. 0- INDICATES BREAK POINT NUMBER 

7 -~ - I NO I CATES PIPE BREAK RESTRAINT 

8. STRESS RESULTS ARE GIVEN IN TABLE 3.6-3, 
CORRESPONDING TO THE NUMERICAL NODAL POINTS 
SHOWN HERE . 

9. STEADY STATE THRUST FORCES FOR EACH BREAK ARE 
PROVIDED BELOW. 

BREAK POINT 

BM03-01 
BM03-02 
BM03-04 
BM03-07 

THRUST FORCE LBS. 

5.300 !BOTH SOURCES! 
5,300 !BOTH SOURCES! 
5.300 !BOTH SOURCES! 
5.300 !BOTH SOURCES! 

10. EFFECTS ANALYSIS RESULTS FOR EACH ISOMETRIC ARE 
PROVIDED ON THE INDICATED SHEET OF TABLE 3.6-4 

ROOM # ( I SO J 

2000 
1323 

TABLE 3.6-4 

69 
28 

11. WHIP RESTRAINT NO LONGER REQUIRED DUE TO 
DELETION OF BREAKS. 

12. DIMENSIONS. OTHER THAN THOSE ASSOCIATED WITH 
WHIP RESTRAINT LOCATIONS, ARE HISTORICAL. 
SEE LATEST PLANT DRAWING REVISION FOR DIMENSIONS. 

13.~ INDICATES ANCHOR POINT. 

RESTRAINT LEGEND: 

~ DIRECTIONAL RESTRAINT 

• • 

BUMPER RESTRAINT 

ISOLATION RESTRAINT 

GUIDE RESTRAINT 

BUMPER RESTRAINT WITH 
ATTACHMENT TO PIPE 

IFOR FURTHER DETAILS OF RESTRAINT TYPES, 
SEE SECTION 3.6.2.3.31 

CALLAWAY PLANT 
FIGURE 3.6- 1 

HIGH ENERGY 
PIPE BREAK ISOMETRIC 

STM GEN A, B, C, & D BLOWDOWN 
INSIDE CONTAINMENT 

(BM03) 

REV. OL-15 5/06 (SHEET 31) 
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NOTES: 

1. ~ - INDICATES TERMINAL END BREAK POINT 

2. Ill - INDICATES INTERMEDIATE BREAK POINT 

3. c==> - INDICATES STRESS NODE 

4. ~I~P~ - INDICATES CIRCUMFERENTIAL BREAK AT 
INTERMEDIATE BREAK POINT 

5. liE I- INDICATES CIRCUMFERENTIAL BREAK AT 
TERMINAL END 

5. 0- INDICATES BREAK POINT NUMBER 

7.~ - INDICATES PIPE BREAK RESTRAINT 

8. STRESS RESULTS ARE GIVEN IN TABLE 3.6-3, 
CORRESPONDING TO THE NUMERICAL NODAL POINTS SHOWN HERE. 

9. STEADY STATE THRUST FORCES FOR EACH BREAK ARE 
PROV IDEO BELOW. 

BREAK POINT THRUST FORCE LBS. 

BM17-06 5.300 

10. EFFECTS ANALYSIS RESULTS FOR EACH ISOMETRIC ARE 
PROVIDED ON THE INDICATED SHEET OF TABLE 3.6-4 

ROOM # I I SO) TABLE 3.6-4 

2000 IBM17) 71 

11. WHIP RESTRAINT NO LONGER REQUIRED DUE TO 
DELETION OF BREAKS. 

12. DIMENSIONS, OTHER THAN THOSE ASSOCIATED WITH 
WHIP RESTRAINT LOCATIONS, ARE HISTORICAL. 
SEE LATEST PLANT DRAWING REVISION FOR DIMENSIONS . 

RESTRAINT LEGEND: 

}-n-----@ 

Ill 
Ill 

BUMPER RESTRAINT 

ISOLATION RESTRAINT 

GUIDE RESTRAINT 

BUMPER RESTRAINT WITH 
ATTACHMENT TO PIPE 

IFOR FURTHER DETAILS OF RESTRAINT TYPES, 
SEE SECTION 3.6.2.3.3) 

CALLAWAY PLANT 
FIGURE 3.6 - 1 

HIGH ENERGY 
PIPE BREAK ISOMETRIC 

STM GEN A SAMPLE 
AND TUBE SHEET DRAIN 

INSIDE CONTAINMENT 
(BM17) 

REV. OL-15 5/06 (SHEET 32) 
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TE 

M18 
-01 

BM-26 

·--

NOTES: 

1. ~ - INDICATES TERMINAL END BREAK POINT 

2. - INDICATES INTERMEDIATE BREAK POINT 

3. ~ - INDICATES STRESS NODE 

~. II~PI -
5 · I TeE I -

6.Q-
(.~ 

INDICATES CIRCUMFERENTIAL BREAK AT 
INTERMEDIATE BREAK POINT 

INDICATES CIRCUMFERENTIAL BREAK AT 
TERMINAL END 

INDICATES BREAK POINT NUMBER 

- INDICATES PIPE BREAK RESTRAINT 

8. STRESS RESULTS ARE GIVEN IN TABLE 3.6-3. 
CORRESPONDING TO THE NUMERICAL NODAL POINTS SHOWN HERE. 

9. STEADY STATE THRUST FORCES FOR EACH BREAK ARE 
PROVIDED BELOW. 

BREAK POINT THRUST FORCE LBS. 

BM18-01 5.300 

10. EFFECTS ANALYSIS RESULTS FOR EACH ISOMETRIC ARE 
PROVIDED ON THE INDICATED SHEET OF TABLE 3.6-4 

ROOM# (!SOl TABLE 3.6-4 

2000 (BM181 72 

11. WHIP RESTRAINT NO LONGER REQUIRED DUE TO 
DELETION OF BREAKS. 

12. DIMENSIONS, OTHER THAN THOSE ASSOCIATED WITH 
WHIP RESTRAINT LOCATIONS. ARE HISTORICAL. 
SEE LATEST PLANT DRAWING REVISION FOR DIMENSIONS. 

RESTRAINT LEGEND: 

§---n-----@ 

DIRECTIONAL RESTRAINT 

BUMPER RESTRAINT 

ISOLATION RESTRAINT 

GUIDE RESTRAINT 

BUMPER RESTRAINT WITH 
ATTACHMENT TO PIPE 

(FOR FURTHER DETAILS OF RESTRAINT TYPES, 
SEE SECTION 3.6.2.3.31 

CALLAWAY PLANT 
FIGURE 3.6 -1 

HIGH ENERGY 
PIPE BREAK ISOMETRIC 

STM GEN B SAMPLE 
AND TUBE SHEET DRAIN 

INSIDE CONTAINMENT 
(BM18) 

REV. OL-15 5/06 (SHEET 33) 
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NOTES: 

1. ~ - INDICATES TERMINAL END BREAK POINT 

2. - INDICATES INTERMEDIATE BREAK POINT 

3. ~ - INDICATES STRESS NODE 

4. II~PI -
5 · I TeE I -

6.Q-
(.~ 

INDICATES CIRCUMFERENTIAL BREAK AT 
INTERMEDIATE BREAK POINT 

INDICATES CIRCUMFERENTIAL BREAK AT 
TERMINAL END 

INDICATES BREAK POINT NUMBER 

- INDICATES PIPE BREAK RESTRAINT 

8. STRESS RESULTS ARE GIVEN IN TABLE 3.6-3. 
CORRESPONDING TO THE NUMERICAL NODAL POINTS SHOWN HERE. 

9. STEADY STATE THRUST FORCES FOR EACH BREAK ARE 
PROVIDED BELOW. 

BREAK POINT THRUST FORCE LBS. 

BM19-01 5.300 

10. EFFECTS ANALYSIS RESULTS FOR EACH ISOMETRIC ARE 
PROVIDED ON THE INDICATED SHEET OF TABLE 3.6-4 

ROOM # ( I SO I TABLE 3.6-4 

2000 (BM191 73 

11. WHIP RESTRAINT NO LONGER REQUIRED DUE TO 
DELETION OF BREAKS. 

12. DIMENSIONS, OTHER THAN THOSE ASSOCIATED WITH 
WHIP RESTRAINT LOCATIONS. ARE HISTORICAL. 
SEE LATEST PLANT DRAWING REVISION FOR DIMENSIONS. 

RESTRAINT LEGEND: 

§---n-----@ 

DIRECTIONAL RESTRAINT 

BUMPER RESTRAINT 

ISOLATION RESTRAINT 

GUIDE RESTRAINT 

BUMPER RESTRAINT WITH 
ATTACHMENT TO PIPE 

(FOR FURTHER DETAILS OF RESTRAINT TYPES, 
SEE SECTION 3.6.2.3.31 

CALLAWAY PLANT 
FIGURE 3.6 -1 

HIGH ENERGY 
PIPE BREAK ISOMETRIC 

STM GEN C SAMPLE 
AND TUBE SHEET DRAIN 

INSIDE CONTAINMENT 
(BM19) 

REV. OL-15 5/06 (SHEET 34) 
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NOTES: 

1. ~ - INDICATES TERMINAL END BREAK POINT 

2. - INDICATES INTERMEDIATE BREAK POINT 

3. ~ - INDICATES STRESS NODE 

4. II~PI -
5 · I TeE I -

6.Q-
(.~ 

INDICATES CIRCUMFERENTIAL BREAK AT 
INTERMEDIATE BREAK POINT 

INDICATES CIRCUMFERENTIAL BREAK AT 
TERMINAL END 

INDICATES BREAK POINT NUMBER 

- INDICATES PIPE BREAK RESTRAINT 

8. STRESS RESULTS ARE GIVEN IN TABLE 3.6-3. 
CORRESPONDING TO THE NUMERICAL NODAL POINTS SHOWN HERE. 

9. STEADY STATE THRUST FORCES FOR EACH BREAK ARE 
PROVIDED BELOW. 

BREAK POINT THRUST FORCE LBS. 

BM20-01 5.300 

10. EFFECTS ANALYSIS RESULTS FOR EACH ISOMETRIC ARE 
PROVIDED ON THE INDICATED SHEET OF TABLE 3.6-4 

ROOM # ( I SO I TABLE 3.6-4 

2000 (BM201 74 

11. WHIP RESTRAINT NO LONGER REQUIRED DUE TO 
DELETION OF BREAKS. 

12. DIMENSIONS, OTHER THAN THOSE ASSOCIATED WITH 
WHIP RESTRAINT LOCATIONS. ARE HISTORICAL. 
SEE LATEST PLANT DRAWING REVISION FOR DIMENSIONS. 

RESTRAINT LEGEND: 

§---n-----@ 

DIRECTIONAL RESTRAINT 

BUMPER RESTRAINT 

ISOLATION RESTRAINT 

GUIDE RESTRAINT 

BUMPER RESTRAINT WITH 
ATTACHMENT TO PIPE 

(FOR FURTHER DETAILS OF RESTRAINT TYPES, 
SEE SECTION 3.6.2.3.31 

CALLAWAY PLANT 
FIGURE 3.6 -1 

HIGH ENERGY 
PIPE BREAK ISOMETRIC 

STM GEN D SAMPLE 
AND TUBE SHEET DRAIN 

INSIDE CONTAINMENT 
(BM20) 

REV. OL-15 5/06 (SHEET 35) 
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NOTES: 

1 .... -INDICATES TERMINAl END BREAK POINT 

2. II - INDICATES INTERMEDIATE BREAK POINT 

3. 0- INDICATES STRESS NODE 

4. II~PI - INDICATES CIRCUMFERENTIAL BREAK AT 
INTERMEDIATE BREAK POINT 

5. II~PI - INDICATES LONGITUDINAL BREAK AT 
INTERMEDIATE BREAK POINT 

6. liE I- INDICATES CIRCUMFERENTIAL BREAK AT 
TERMINAl END 

7. 0- INDICATES BREAK POINT NUMBER 

8.~ - INDICATES PIPE BREAK RESTRAINT 

9. STRESS RESUlTS WHICH ARE GIVEN IN TABLE 3.6-3, 
SHEETS 64 & 65, CORRESPOND TO THE NUMERICAL 
NODAl POINTS SHOWN HERE. 

10. STEADY STATE THRUST FORCES FOR EACH BREAK ARE 
PROVIDED BELOW. 

BREAK POINT THRUST FORCE lBS. 

EJ04-0I 270.690 
EJ04-02 66. 111 
EJ04-05 j EJ04-06 
EJ04-09 56. 111 
EJ04-10 270.690 

11. EFFECTS ANAlYSIS RESUlTS FOR EACH ISOMETRIC ARE 
PROVIDED ON THE INDICATED SHEET OF TABLE 3.6-4 

ROOM# IISOI TABLE 3.6-4 

2000 I EJ04 I 83 

RESTRAINT LEGEND: 

I FOR 
SEE 

DIRECTIONAl RESTRAINT 

BUMPER RESTRAINT 

ISOlATION RESTRAINT 

GUIDE RESTRAINT 

II BUMPER RESTRAINT WITH 

II 
ATTACHMENT TO PIPE 

ANCHOR 

FURTHER DETAILS OF RESTRAINT TYPES, 
SECTION 3.6.2.3.31 

CALLAWAY PLANT 
FIGURE 3.6 - 1 

HIGH ENERGY 
PIPE BREAK ISOMETRIC 

RHR SUCTION- LOOPS 1 & 4 
INSIDE CONTAINMENT 

(EJ04) 

REV. OL-15 5/06 (SHEET 36) 
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a DORECTIONAl RESTRAINT 

r BUMPER RESTRAINT 

IQI BUMPER RESTRAINT WITH 
I:J ATTACHMENT TO PIPE 

(FOR FURTHER DETAilS OF RESTRAINT TYPES 
SEE SECTION 3.6.2.).3) 

ll EFHCTS Am..l.YSIS RESULTS~~ E.ACH'R'Oo:::f-.1 AA'E ~OVIDEO 
ON T~ INDICATED Si-lE.E.T Of l"-&.£ "3- t..•4. 

R.OOM* 
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1114 
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11/95 

CALLAWAY PLANT 

FIGURE 3.6-1 
HIGH ENERGY 

PIPE BREAK ISOMETRIC 
BORON INJECTION TANK INLET 
SIS- OUTSIDE CONTAINMENT 

(EM02) 
(SHEET 37) 
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NOTES: 

1 .... -INDICATES TERMINAL END BREAK POINT 

2. II - INDICATES INTERMEDIATE BREAK POINT 

3-0 

5. II~PI 

- INDICATES STRESS NODE 

- INDICATES CIRCUMFERENTIAL BREAK AT 
INTERMEDIATE BREAK POINT 

- INDICATES LONGITUDINAL BREAK AT 
INTERMEDIATE BREAK POINT 

6 · I TeE I - INDICATES CIRCUMFERENTIAL BREAK AT 
TERMINAL END 

7-0- INDICATES BREAK POINT NUMBER 

8-~ - INDICATES PIPE BREAK RESTRAINT 

9. STRESS RESULTS ARE GIVEN IN TABLE 3.6-3, 
SHEETS 55, 56 & 57, CORRESPOND TO THE NUMERICAL 
NODAL POINTS SHOWN HERE. 

10. STEADY STATE THRUST FORCES FOR EACH BREAK ARE 
PROVIDED BELOW. 

BREAK POINT 

EM03-01 
EM03-04 
EM03-05 
EM03-08 
EM03-09 
EM03-12 
EM03-15 
EM03-18 
EM03-19 
EM03-22 
EM03-27 
EM03-29 

THRUST FORCE LBS. 

5. 1 09 
5. 1 09 

66. 11 0 
66. 11 0 

5. 1 09 
5. 1 09 
5. 1 09 
5. 1 09 
5. 1 09 
5. 1 09 

66. 11 0 
66. 11 0 

11. EFFECTS ANALYSIS RESULTS FOR EACH ISOMETRIC ARE 
PROVIDED ON THE INDICATED SHEET OF TABLE 3.6-4 

ROOM# IISOJ TABLE 3.6-4 SHEET 

2000 IEM031 66 

RESTRAINT LEGEND: 

@--H---@ 

II 
II 

DIRECTIONAL RESTRAINT 

BUMPER RESTRAINT 

ISOLATION RESTRAINT 

GUIDE RESTRAINT 

BUMPER RESTRAINT WITH 
ATTACHMENT TO PIPE 

ANCHOR 

IFOR FURTHER DETAILS OF RESTRAINT TYPES. 
SEE SECTION 3.6.2.3.31 

CALLAWAY PLANT 
FIGURE 3.6 - 1 

HIGH ENERGY 
PIPE BREAK ISOMETRIC 

BI AND SI & RHR RECIRC. 
SIS- INSIDE CONTAINMENT 

(EM03) 

REV. OL-15 5/06 (SHEET 38) 
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RESTRAINT LEGEND: 

1}-------H--------@ 

• • 

DIRECTIONAL RESTRAINT 

BUMPER RESTRAINT 

ISOLATION RESTRAINT 

GUIDE RESTRAINT 

ANCHOR 

BUMPER RESTRAINT WITH 
ATTACHMENT TO PIPE 

IFOR FURTHER DETAILS OF RESTRAINT TYPES. 
SEE SECTION 3.6.2.3.31 
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NOTES: 

I. ... - INDICATES TERMINAL END BREAK POINT 

2 .• 

3. 0 
4. II~PI 

s. [,~PI 

- INDICATES INTERMEDIATE BREAK POINT 

- INDICATES STRESS NODE 

- INDICATES CIRCUMFERENTIAL BREAK AT 
INTERMEDIATE BREAK POINT 

- INDICATES LONGITUDINAL BREAK AT 
INTERMEDIATE BREAK POINT 

6 ·1TcEI- INDICATES CIRCUMFERENTIAL BREAK AT 
TERMINAL END 

7. 0- INDICATES BREAK PO I NT NUMBER 

8 -~ - INDICATES PIPE BREAK RESTRAINT 

+X 

+Z 

9. STRESS RESULTS ARE GIVEN IN TABLE 3.6-3. SHEETS 64 & 65 
CORRESPOND TO THE NUMERICAL NODAL POINTS SHOWN HERE. 

10. STEADY STATE THRUST FORCES FOR EACH BREAK ARE 
PROVIDED BELOW. 

BREAK POINT 

EM05-01 
EMOS-04 
EM05-05 
EMOS-06 
EM05-07 

THRUST FORCE LBS. 

66' 111 
66' 111 
66' 111 
7.004 
7.004 

11. EFFECTS ANALYSIS RESULTS FOR EACH ISOMETRIC ARE 
PROVIDED ON THE INDICATED SHEET OF TABLE 3.6-4 

ROOM # I I SO I 

2000 I EM05 I 

TABLE 3.6-4 SHEET 

67 

CALLAWAY PLANT 
FIGURE 3.6 -1 

HIGH ENERGY 
PIPE BREAK ISOMETRIC 

SI DISCHARGE- LOOPS 1 & 4 
SIS- INSIDE CONTAINMENT 

(EM05) 

REV. OL-15 5/06 (SHEET 39) 
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NOTES: 

1. ~ -INDICATES TERMINAL END BREAK POINT 

2. II - INDICATES INTERMEDIATE BREAK POINT 

3. ~ INDICATES STRESS NODE 

4. II~PI - INDICATES CIRCUMFERENTIAL BREAK AT 
INTERMEDIATE BREAK POINT 

5. II~PI - INDICATES LONGITUDINAL BREAK AT 
INTERMEDIATE BREAK POINT 

- INDICATES CIRCUMFERENTIAL BREAK AT 
TERMINAL END 

7. 0- I NO I CATES BREAK PO I NT NUMBER 

8 -~ - I NO I CATES PIPE BREAK RESTRAINT 

9. STRESS RESULTS ARE GIVEN IN TABLE 3.6-3. 
CORRESPONDING TO THE NUMERICAL NODAL POINTS SHOWN HERE. 

10. STEADY STATE THRUST FORCES FOR EACH BREAK ARE 
PROVIDED BELOW. 

• 0 

BREAK POINT 

EP01-01 ILOOPI 
EP01 -01 I TANK I 
EP01-04 I LOOP I 
EP01-04 I TANK I 
EP01-05 I 1 0" I 
EP01-05 I 6" I 
EP01-07 
EP01-08 
EP01-10 ILOOPI 
EP01-10 ITANKI 
EP01 -13 I LOOP I 
EP01-13 I TANK I 
EP01-14 110"1 
EP01-14 16"1 
EP01-15 
EP01-16 
EP01-17 
EP01-18 
EP01-19 
EP01-20 
EP01-24 
EP01-22 

THRUST FORCE LBS. 
218.580 

29.927 
218.580 

29.927 
29.927 
12.857 

110.396 
110.396 
218.580 

29.927 
218.580 

29.927 
29.927 
12.857 

3.129 
3' 1 29 

12.857 
12.857 
3. 1 29 
3.129 
3' 1 29 
3' 1 29 

11. EFFECTS ANALYSIS RESULTS FOR EACH ISOMETRIC ARE 
PROVIDED ON THE INDICATED SHEET OF TABLE 3.6-4 

ROOM # I I SO I TABLE 3.6-4 

2000 I EP01 I 68 

12. WHIP RESTRAINT NO LONGER REQUIRED DUE TO DELETION 
OF BREAKS. 

RESTRAINT LEGEND: 

}-H-{ 

II 
II 

DIRECTIONAL RESTRAINT 

BUMPER RESTRAINT 

ISOLATION RESTRAINT 

GUIDE RESTRAINT 

BUMPER RESTRAINT WITH 
ATTACHMENT TO PIPE 

IFOR FURTHER DETAILS OF RESTRAINT TYPES. 
SEE SECTION 3.6.2.3.31 

CALLAWAY PLANT 
FIGURE 3.6- 1 

HIGH ENERGY 
PIPE BREAK ISOMETRIC 

ACCUMULATOR INJECTION
LOOPS1 &4 

INSIDE CONTAINMENT 
(EP01) 

REV. OL-15 5/06 (SHEET 40) 
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DETAIL([) 

(C·S) 
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EP02 
-1 1 

""~>- ~-<9. 0 ,.......0~ 
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I I 

\ "'---- -_/ 

ACCUMULATOR TANK~ 
TEPOIC 

(." 

(113"1E30 SH. 1) 

I 
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I 
I 

I 
I 
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I J 

I I 
I 
I 

c 
TE 

P02 
-07 
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11 0 

EP2-1 

,....-- ACCUMULATOR TANK 
TEPOIB 

(1139!:30 SH. I) 

( 
I 
I 
I 

E.L. 2019~ 10" 
<t 

-+----...._ 

~I 

® '\ 
\ 

I 

BB-3'1· SCA--10" ----l 

" tEL. zon'-,;,\1,., 

47'(v) 
EL. 2014'-(d' 

FOI9 

DETAIL CD @ (F-4) 

DETAIL 

(D-6) 

5 4 

3 

EP02 
-20 

c 
IBP 

508 

3 

c 
TE 

EP02 
-05 

•' 

P02 
-16 

c 
TE 

570 

EP2-4 

1 2 

2 

485 

c 
TE 

P02 
-18 

DETAIL@ 
- (D-~) 

2 

445 

c 
TE 

P02 
-17 

1 

+Y 
+X 

+Z 

NOTES: 

1 .... -INDICATES TERMINAL END BREAK POINT 

2. II - INDICATES INTERMEDIATE BREAK POINT 

3. ~ - INDICATES STRESS NODE 

4. II~PI - INDICATES CIRCUMFERENTIAL 
INTERMEDIATE BREAK POINT 

BREAK AT 

INDICATES LONGITUDINAL BREAK AT 
INTERMEDIATE BREAK POINT 

6. liE I- INDICATES CIRCUMFERENTIAL BREAK AT 
TERMINAL END 

7. 0- I NO !CATES BREAK PO I NT NUMBER 

8.~ - INDICATES PIPE BREAK RESTRAINT 

9. STRESS RESULTS ARE GIVEN IN TABLE 3.6-3, 
SHEETS 45 & 46, CORRESPOND TO THE NUMERICAL 
NODAL POINTS SHOWN HERE. 

10. STEADY STATE THRUST FORCES FOR EACH BREAK ARE 
PROVIDED BELOW. 

BREAK POINT 

EP02-01 I LOOP I 
EP02-01 I TANK I 
EP02-04 I LOOP I 
EP02-04 I TANK I 
EP02-05 I 10"1 
EP02-05 16"1 
EP02-06 
EP02-07 
EP02-08 I LOOP I 
EP02-08 I TANK I 
EP02-11 I LOOP I 
EP02-11 I TANK I 
EP02-12 
EP02-13 
EP02-14 
EP02-15 I 10"1 
EP02-15 16"1 
EP02-16 
EP02-17 
EP02-18 
EP02-20 
EP02-22 

THRUST FORCE LBS. 
218.580 

29.927 
218.580 

29.927 
29.927 
12.857 

110.396 
110.396 
218.580 

29.927 
218.580 

29.927 
3 ' 1 2 9 
3 ' 1 2 9 

12.857 
29.927 
12.857 

3 ' 1 2 9 
12.857 

3.129 
3 ' 1 2 9 
3 ' 1 2 9 

11. EFFECTS ANALYSIS RESULTS FOR EACH ISOMETRIC ARE 
PROVIDED ON THE INDICATED SHEET OF TABLE 3.6-4 

ROOM# IISOI TABLE 3.6-4 

2000 I EP02 I 69 

12. WHIP RESTRAINT NO LONGER REQUIRED DUE TO DELETION 
OF BREAKS. 

RESTRAINT LEGEND: 

}--H--{ 

II 
II 

DIRECTIONAL RESTRAINT 

BUMPER RESTRAINT 

ISOLATION RESTRAINT 

GUIDE RESTRAINT 

BUMPER RESTRAINT WITH 
ATTACHMENT TO PIPE 

ANCHOR 

IFOR FURTHER DETAILS OF RESTRAINT TYPES, 
SEE SECTION 3.6.2.3.31 

CALLAWAY PLANT 
FIGURE 3.6 - 1 

HIGH ENERGY 

H 
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D 
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PIPE BREAK ISOMETRIC A 
ACCUMULATOR INJECTION

LOOPS2&3 
INSIDE CONTAINMENT 

(EP02) 

REV. OL-15 5/06 (SHEET 41) 
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~ESTRA!.,fir LEGEND 

~ DIRECTIONAL RESTRAINT 

~ BUMPER RESTRAINT 

~ ISOLATION RESTRAINT 

~---4 t-~ GUIDE RESTRAINT 

IIIII BUMPER R ~~ ATTACHME~STRAINT WITH 
T TO PIPE 

(FOR FURTH£ 
:EE SECTIONR3~i1A~U;)OF RESTRAINT TYPES 

.. ANCHOR 

NOTES 

I ~~~~~E.~OCATIOI-J$ FOR 
,._RE DHr~1~~~TIO.N 3 .tD~~IIS I:IPIN~ ARE. 

2. E_FFECTS A.NA SE.CTIOI-J 3.(... 2_. ~~E.:-1( TYPES 

AAE. PROVID lYSIS ltE.SULTS • • 
T.a...SLE 

3
_G.:D4- Ot.J THE. I"'DIC:-i: E-AC\-1 ROOM RO~M ~ D S.HEEI OF 

~--·-t Ti\BLE ~.<.._::_:~. SWEET 

1207 iS -

13Z9 ...,__.. 

3. STEADY. STATE 35 ~ . .:"'\ 
ARE PROVIDE THRUOT FORCES '="-. LltJ: :.t.L.OW. FOR EACH LINE 

051 HBO (;:- ! THRUST FORCE_' LBF 

05Z. kBD .;..·· iH --

053 HBD (.," II I 
001 HBO 4 -• f 
054-HBD 4 -- 2000 

055 HBD·4" ~ 

CALLAWAY PLANT 

FIGURE3.S-1 
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PIPE ~~GH ENERGY 
AUX STM DE:::~~OMETRIC 

DISCHA~~:EED PUMP 

OUTSIDE CONTAINMENT 
IFB04) 

ISHEET43l 
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F 

E 

D 

c 

B 



8 7 6 5 4 3 

DIRECTIONAL RESTRAINT 

BUMPER RESTRAINT 

~ ISOLATION RESTRAINT 

H ~- -f GUIDE RESlRAINT 

• INDICATES TERMINAL END BREAK POINT 

Ill' BUMPER RESTRAINT WITH 
ATTM:HMENl TO PlPE 

(!R FURTHER D€ TAILS OF RESTRAINT TYPES 
SEE SECTION 3 6 2 3 3} 

... ANCHOR 

!130 

1301 

CALLAWAY PLANT 

FIGURE 3.6-1 
HIGH ENERGY 

PIPE BREAK ISOMETRIC 
AUX STM SUPPLY HEADER 

OUTSIDE CONTAINMENT 
(FB05) 

REV.1 11/10 (SHEET 44) 
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8 7 6 5 4 3 

RESTRAINT LEGEND 

~ D<RECTIONAL RESTRAINT 

r BUMPER RE_STRAINT 

~ ISOLATION RESTRAINT 

~---~ 1---@ GUIDE RESTRAINT 

• INDICATES TERMINAL END BREAK POINT 

IIJI BUMPER RESTRAINT WITH 
II ATTACHMENT TO PIPE 

(F"OR FURTHER OETAJLS OF RESTRAINT TYPES 
SEE SECTION 3 6 2.3 3) 

I 8R(AK.. LOCATIONS FOR THIS PlP1N'4 AJ!:E DEt1NfD !N 
SECJ!ON 3" Z! !d.8R£A!'. TYPES ARE DEtlNI.IJ !N 
Sf.OlON3hZJL3~ 

2 UFE'Cf<J P.NAlhlS RE5UUS fOR EP.CH MOM A.R.£ PROVID£D 
ON THE lNDKMED SHUT OF TABLE 3€,-4. 

ROOM# TABLE 3<;,-4 SHE!::T 

110! 

1102 

1111 

112.2. 
112.7 13 
112.8 14 

IIZ'l 15 

1130 '" 1301 22 
140 7 38 

3. STEAD'!' STATE THRUST FORCES FOR Ef>..CH L\NE A.RE 
PROVIDED BELOW, 

THRUST FORCE, LBS. 

3" 310 

'"" 84 213,082. !-180·2" &$.10 

CALLAWAY PLANT 

FIGURE3.6-1 
HIGH ENERGY 

PIPE BREAK ISOMETRIC 
AUX STM CONDENSATE RETURN 

OUTSIDE CONTAINMENT 
IFB06l 

REV.1 11/10 {SHEET45) 



DIRECTIONAl RESTRAINT 

BUMPER RE~TRA!NT 

~ ISOLAliON RESTRAINT 

GVIOE RESTRAINT ~--1 t-f 

A ANCHOR 

8 7 6 5 4 

~,,. 
~ 

3 

y PLANT CALLAWA 
FIGURE 3.6-1 

HIGH ENE~~~TRIC 
PIPE BRE~~g;ND STOR 
AUDX ~~COVERY TANK 
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AN W&VENT 

OVERFLgNTAINMENT (SHEET46) OUTSIDE C 09} 
{FB 

I 



8 7 6 5 4 3 

I. BREA~ LOCAT'ONS FOR, TH\S PIPING 1\RE. OfFIN£0 IN 
Sl(fiON 3 "-?! I d, BRlAJ<; TrPb ARE DEFINlO IN 
SECTION 3 b 2 I 2 3, 

2 EfFECTS 1\NAl'r'SIS RFSULIS FOR 
PROVIDED ON TH~ IN[)I(P,Tt:D 

ROOM AR£ 
TABLE 3b 4. 

ROOM t:f TABLC 3 (,-4 SMELT 

112'} 

IZ07 

3 5T£ADY-SrAH:_ THRUS.f VOR.((~-, ,:oR f.MH LiNL 
AR[ PROViDfD BElOW. 

!10 HBD 2" 475 

CALLAWAY PLANT 

FIGURE3.6-1 
HIGH ENERGY 

PIPE BREAK ISOMETRIC 

Rev. Ol-0 
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AUX STM COND TRANSFER PUMP 
DISCHARGE 

OUTSIDE CONTAINMENT 
(FB10) 

(SHEET47) 
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F 

E 
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8 
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NOTES· s Plf>ING ARE 
IBREAK. LOCATIONS :o:.6r~_:_ld. BREAK TYPES 

. FINED IN SECTIO 3 67.!.2.3. ~~E DEFINED IN SECTION LT~ ~OR EACH ROOM 

2 EFFECTS ANALYSIS Tr;Es~NDICATED SHEET OF 
ARE PROVIDED ON 

TABLE 3.6·4 E 3 6-4 SHEET •. 
ROOf,~;liTABIL5 . 
I I 2 9 

E THRUST FORCES FOR EACH 
3. STEADY- STAT OVIOED BELOW. 

'NE ARE PR 

L, # rHRUST FORCE LBS LINE • 

475 OS6,057 HBD·2 

CALLAWAY PLANT 

FIGURE 3.6-1 
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HIGH ENER~~TRIC 
PIPE BREAK ~~gR FEED PUMP 

AUX STM DEAR~~~RC 

OUTSIDE CONTAINMENT (SHEET 48) (FB13) 
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RESTRAINT LEGEND 

c! DIRECTIONAL R£STR4JNT 

~ BUMPER RESTRAINT 

'

., BVMPER RESTRAINT WITH 
• ATTACHMENT TO PIPE 

(FOR FURTHER DETAILS OF RESTRAlHT TYPES 
SEE SECTION 3.8.2.3 3) 

.6, ANCHOR 

NOTES: 
I .• •• •0 

- "'JJICATfl TtiiUoMIIU.lf"CC ... lAI( P'Ofl'fT 

- fHOIC.UU M'fiiiiMfDtAT( Ult:AII' POWT 

-I!I'H:MC:A.'fl.tf1'liiiUISHC)l)l 

+y 

•Ud - lil'ftlteATUel"'C\\N,ffii(HTIAl aiiiiEA« A.T INTIMIIIDtATt 
U:UII'f"''OHt 

li [lJ - tNOr.t:ATU etM;UMr(fllflif'nAL ... fA.I( AT Tf,...I,_.AllNO 

0 -tNOtCATU•IIIUKI"'O'ffll'~flll 
7. @) - IN0<-'U11 ~ "'l.U: "fiTA.UffT 

I JTII!.f.UIIIUUlnWHH:MAJIIIOrvtlliNIITJt.al.li...I-J. IHUTJ 11~ 2Z 
COI"'IIIlW'OHO TO THl HuliiiiUUCA.l N(l()Ali'OttfTI 

~~fill(. 

• tfft:CTSNrfA.lY$fSitUUlf'lN:WlU04f'OOWAAI.~ 
VIOfOCWI THl tHOteATtOIHEUOf TAkl l.U. 

3? 
10 

lf.. ntAOY4TATI: n••vrT "'fM:tJI"OII" Uo(:H .... (AI( Mf. 
P'tiiO\nOED •now. 

FCOI·OI 
FC.Ot·Ot 
lltOI...O) 
1=(.01 ~ 10 

CALLAWAY PLANT 

FIGURE 3.6-1 
HIGH ENERGY 

REV. OL-9 
5/97 

PIPE BREAK ISOMETRIC 
MAIN STM SUPPLY TO TURB AFP 

OUTSIDE CONTAINMENT 
(FC01) (SHEET 49) 
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ROOM 1322 
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133 231 

15-HCB-3 II 
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AUXILIARY BLDG. 
( 1 3 3 ) 

ROOM 1322 

. o·. . . 
·•• •. 6 :. 

7 

REACTOR BLDG. 
( 2 31 ) 

15-HCB-3" 

DETAIL 

REACTOR BLDG. 
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'F01 0 

3 " 13-HCD-
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5 4 

5 4 

~--1 205 
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HB24 
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HB24 
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c 
TE 
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B24 
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c 
TE 
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2 

1 

+Y 
+X 

+Z 

NOTES: 

... - INDICATES TERMINAL END BREAK POINT 

2. II - INDICATES INTERMEDIATE BREAK POINT 

3. 0 - INDICATES STRESS NODE 

4. II~PI - INDICATES CIRCUMFERENTIAL BREAK AT 
INTERMEDIATE BREAK POINT 

5. II~PI - INDICATES LONGITUDINAL BREAK AT 
INTERMEDIATE BREAK POINT 

6 ' I TeE I - INDICATES CIRCUMFERENTIAL BREAK AT 
TERMINAL END 

r.Q- INDICATES BREAK POINT NUMBER 

8.~ - INDICATES PIPE BREAK RESTRAINT 

9. STRESS RESULTS WHICH ARE GIVEN IN TABLE 3.6-3. 
SHEETS 53 & 54. CORRESPOND TO THE NUMERICAL 
NODAL POINTS SHOWN HERE. 

10. STEADY STATE THRUST FORCES FOR EACH BREAK ARE 
PROVIDED BELOW. 

BREAK POINT 

HB24-01 
HB24-02 
HB24-03 
HB24-04 
HB24-05 

THRUST FORCE LBS. 
1.921 
1.921 
1.921 
7.921 
7.921 

11. EFFECTS ANALYSIS RESULTS FOR EACH ISOMETRIC ARE 
PROVIDED ON THE INDICATED SHEET OF TABLE 3.6-4 

ROOM# IISOI TABLE 3.6-4 

2000 IHB241 70 

RESTRAINT LEGEND: 

[}-H-{ 

II 
II 

DIRECTIONAL RESTRAINT 

BUMPER RESTRAINT 

ISOLATION RESTRAINT 

GUIDE RESTRAINT 

BUMPER RESTRAINT WITH 
ATTACHMENT TO PIPE 

IFOR FURTHER DETAILS OF RESTRAINT TYPES, 
SEE SECTION 3.6.2.3.31 

ANCHOR 

CALLAWAY PLANT 
FIGURE 3.6 - 1 

HIGH ENERGY 
PIPE BREAK ISOMETRIC 

REACTOR COOLANT
LOOP DRAINS 

INSIDE CONTAINMENT 
(HB24) 

REV. OL-15 5/06 (SHEET 50) 
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4 

--
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c 
TE 

B2 
-04 

HB27 
-03 

c 
TE 
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2 

1 

+Y 
+X 

+Z 

NOTES: 

1- ... -INDICATES TERMINAL END BREAK POINT 

2- II - INDICATES INTERMEDIATE BREAK POINT 

3. ~ - INDICATES STRESS NODE 

4- II~PI - INDICATES CIRCUMFERENTIAL BREAK AT 
INTERMEDIATE BREAK POINT 

5- II~PI - INDICATES LONGITUDINAL BREAK AT 
INTERMEDIATE BREAK POINT 

- INDICATES CIRCUMFERENTIAL BREAK AT 
TERMINAL END 

7- 0- INDICATES BREAK POINT NUMBER 

8-~ - INDICATES PIPE BREAK RESTRAINT 

9- STRESS RESULTS WHICH ARE GIVEN IN TABLE 3-6-3, 
SHEETS 43-46. CORRESPOND TO THE NUMERICAL 
NODAL POINTS SHOWN HERE-

10- STEADY STATE THRUST FORCES FOR EACH BREAK ARE 
PROVIDED BELOW. 

BREAK POINT 

HB27-01 
HB27-02 
HB27-04 
HB27-05 
HB27-06 
HB27-07 
HB27-08 
HB27-09 

THRUST FORCE LBS. 

4.697 

4.697 

11. EFFECTS ANALYSIS RESULTS FOR EACH ISOMETRIC ARE 
PROVIDED ON THE INDICATED SHEET OF TABLE 3.6-4 

ROOM# IISOI TABLE 3.6-4 

2000 IHB271 71 

RESTRAINT LEGEND: 

[@--H-----@ 

II 
II 

DIRECTIONAL RESTRAINT 

BUMPER RESTRAINT 

ISOLATION RESTRAINT 

GUIDE RESTRAINT 

BUMPER RESTRAINT WITH 
ATTACHMENT TO PIPE 

!FOR FURTHER DETAILS OF RESTRAINT TYPES, 
SEE SECTION 3.6.2.3.31 

CALLAWAY PLANT 
FIGURE 3.6 - 1 

HIGH ENERGY 
PIPE BREAK ISOMETRIC 

ACCUMULATOR TANK DRAINS 
INSIDE CONTAINMENT 

(HB27) 

REV. OL-15 5/06 (SHEET 51) 
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CASE I 

CASE TI 

CASE ill 

CASE I'l 

CASE Y 

OUTGOING LI~ES WITH NORMALLY CLOSED VALVE 

( REACTOR COOLANT PIPING f 

)~-------1~------~) 

s-okRY 

NOTE: PRESSURIZER SAFETY VALVES 
ARE INCLUDED UNDER THIS 
CASE. 

OUTGOING LINES WITH NORMALLY OPEN VALVES 

NOTE: THE REACTOR COOLANT PUMP 
NO. I SEAL IS AS SUM ED TO 
BE EQUIVALENT TO FIRST 

FAIL CLOSED OR VALVE 
FAIL-AS-IS VALVES 

RESTRAINT 

INCOMING LINES NORMALLY WITH FLOW 

NO. 

NO. 2 _j__ 
BOUNDARY 

TEST CONNECTION 

INCOMING LINES NORMALLY WITHOUT FLOW 

__i_ BOUNDARY 

TEST CONNECTION (MEANS OF VERIFYING 
THAT CHECK VALVE IS CLOSED) 

ALL INSTRUMENTATION TUBING AND INSTRUMENTS CONNECTED DIRECTLY TO THE 
REACTOR COOLANT SYSTEM IS CONSIDERED AS A BOUNDARY. HOWEVER. A BREAK 
WITHIN THIS BOUNDA~Y RESULTS IN A RELATIVELY SMALL FLOW WHICH CAN 
NORMALLY BE MADE UP WITH THE CHARGING SYSTEM. 

CALLAWAY PLANT 

FIGURE 3.6-2 
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LOSS OF REACTOR COOLANT ACCIDENT 
BOUNDARY LIMITS 
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r BUMPER RESTRAINT 
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mf ATTACHMENT lO PIPE 

(FOR FURTHER DETAILS OF RESTRAINT TYPES 
SE( SECTION 3.6.2.3.3) 
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CALLAWAY PLANT 

FIGURE 3.6-5 

TYPICAL ISOLATION RESTRAINT 
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ENERGY ABSORBING HONEYCOMB 
MATERIAL- LARGE GAP RESTRAINT 
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TYPICAL PREFABRICATED ENERGY 
ABSORBING HONEYCOMB 
MATERIAL INSTALLATION 
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TYPICAL UPSET ROD 
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K p 

K e 

K 
s 

1 

Jet thrust reaction force (See Reference 5) 

Effective mass of rotating pipe (between broken end of pipe 
and restraint) 
Effective mass of rotating portion of pipe between fixity 
and restraint 
Effective mass of restraint substructure 
Elastic-plastic clock spring representing stiffness of pipe 
at a restraint due to deflection/rotation caused by F. 
(plastic hinge determined by equations in Section 3.6~2.3.4(a)) 
Elastic spring representing stiffness of pipe ~etween point of 
fixity and restraint ' 
Elastic-plastic spring representing energy dissipating device. 
(Active only in compression - provides rebound capability.) 
Elastic-plastic spring representing stiffness of restraint 
substructure. 

c 
0 

c 
s 

L 

Ll 

L2 

Effective 
damping) 
Effective 

Distance 
Distatk:e 
rotating 
Distance 

damping of pipe (effective translational 

damping of substructure 

from elbow to restraint 
from elbow to restraint to effective mass of 
pipe 
from restraint to point of fixity 

g Initial gap between pipe and restraint 

; Degree of freedom representing rotation of the elbow 
at the restraint 
Degree of freedom representing translational motion 
of pipe at the restraint 
Degree of freedom representing the motion of the restraint 
substructure 

Note: The coupled second order differential equations developed 
using Lagrangian dynamics representing the model, are solved 
by a time step integration procedure via computer to yield 
the time history acceleration velocities and displacements 
of the defined masses. 

CALLAWAY PLANT 

FIGURE 3. 6 -9 

LUMPED-PARAMETER MODEL 

PIPE-RESTRAINT SYSTEM 
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CALLAWAY PLANT 

FIGURE 3.8-2 

REV OL-11 
5/00 

REACTOR BUILDING GROUND FLOOR 
PLAN - ELEV 2000'.0'* AND 2001-'4' 
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FIGURE 3.8~3 
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REACTOR BUILDING INTERMEDIATE 
FLOOR PLAN- ELEV 2026'-0" 
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CALLAWAY PLANT 

FIGURE 3.8-4 
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REACTOR BUILDING OPERATING FLOOR 
PLAN ELEV 2047'-6" AND 2051 '-0" 
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CALLAWAY PLANT 

FIGURE 3.8-5 

REACTOR BUILDING PLAN -
ELEV 2068'-0" 
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CALLAWAY PLANT 

FIGURE 3.8-6 

REACTOR BUILDING 
EAST -WEST CROSS SECTION 
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FIGURE 3.8-7 

REACTOR BUILDING 
NORTH-SOUTH CROSS SECTION 
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REACTOR BUILDING BASE MAT 
REINFORCING- BOTTOM LAYERS 
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FIGURE 3.8-9 

REACTOR BUILDING BASE MAT 
REINFORCING- TOP LAYERS 
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REACTOR BUILDING BASE MAT 
REINFORCING- CROSS SECTION 
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REACTOR BUILDING BASE MAT 
REINFORCING- SHEAR TIE 
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Standard Plant 
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REACTOR BUILDING 
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FIGURE 3.8-14 
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DOME REINFORCING-ELEVATION 
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REACTOR BUILDING 
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TENDON AND BUTTRESS ARRANGEMENT 
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REACTOR BUILDING 
TENDONS- ADDITIONAL SECTIONS 
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REACTOR BUILDING LINER PLATE
TYPICAL WALL SECTIONS 
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REACTOR BUILDING LINER PLATE
TYPICAL DOME SECTION 
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REACTOR BUILDING LINER PLATE
DOME DETAILS 
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FIGURE 3.8-23 

ANCHORAGE AT REACTOR CAVITY
PLAN VIEW 



E L 1998~ 6 11 

REBAR (BY Fl ELD )--'---' 

CONC ANCHOR 
EL 1997

1
-6

11 

CADWELD SLEEVES 

• 6 -

..... 

.. . . . 
1::> 

• LJ ' 

/) . 
. . II 

REBAR (BY Fl ELD) 

- • • <r 

A 
• LJ- • ••. ·"" 

TO ct_ REACTOR 

II 

Y4 L I N E R fE. 

CALLAWAY PLANT 

Rev. OL-0 
6/86 

FIGURE 3.8-24 

ANCHORAGE AT REACTOR CAVITY
TYPICAL SECTION 
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TYPICAL ANCHORAGE THROUGH BASE 
MAT FOR NSSC EQUIPMENT SUPPORTS 
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