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Figure 9.1A< Representation of the KENOS5a Reference Checkerboard Calculational Model
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FUEL ASSEMBLY CUMULATIVE EXPOSURE (MWd/kgU)
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FIGURE 9.1A-3 Minimum Required Fuel Assembly Burnup as a Function of Nominal

Initial Enrichment to Permit Storage in Regions 2 and 3 (Fuel assemblies
with enrichments less than 2.0 wt% *°U will conservatively be required to
meet the burnup requirements of 2.0 wt% **U assemblies).



— — — — Linear Regression with Correlation Coefficient of 0.13

1.010

RN O T T Y A |

o
Ho—|

1.005

% {% ;i_ s

O I Y O T T I

Calculated k—effective

Hel-ekeinl |

1.000 _{

ﬁ DRINERE
» o f i
0.995 % - |

| T T YO S N O I |

0.990
9 , 3 4 § 6 7 8 g
0.1 Energy of Average Lethargy Causing Fission
REV OL-11
(Log Scale) 5/00

FIGURE 9.1A-4  MCNP CALCULATED k—eff VALUES for
VARIOUS VALUES NF THE SPECTRAI INDEX



_ Linear Regression with Corrciation Coefficient of 0...

1.010 -

1.005
2 1 . _ 'y
$ 1.000 éﬁ—g $ :
®
4 19 . :
s iaE [ £ 2 - Bias
o 11 & 4 v s e Sl S I T
S 0.995 13 & =3 § & ——
8 - 23 3

: 73
0.990 E@
0.985 9 2 3 4 H] 6 7 8 ]
0.1 Energy of Average Lethargy Causing Fission
(Log Scale) I;Eg OL-11
FIGURE9.1A-5 KENOSa CALCULATED k—eff VALUES FOR

VARIOUS VALUES OF THE SPECTRAL INDEX




Calculated k—effective

Linear Regression with Correlation Coefficient of 0.03

1.010
1.005 } }L
n }
1.000 +
4 X [y s - ._%
] gy ———=— = — =
’ ‘fr?i EoR
] OB
0.995 - e ==
] - [0 D
] P T L
I é;: CD
N KO| o)
0-990 T T T T I T T T T T T T T T T T T T I T T T T T T T I T T T T T T T T T T T [T T T T T T T T T T T T T T T T[T T T TTTT 7T
2.0 2.5 3.0 3.5 4.0 4.5 5.0 5.5 6.0
Enrichment, w/o U-235
REV OL-11
5/00

FIGURE 9.1A-6

MCNP CALCULATED k-—eff VALUES
AT VARIOUS U-735 ENRICHMENTS



Linour Regression with Cor. ..ation Coefficient of (L._48

1.010 -
1.005
0 -
2 . $
8 1.000 7 1=
® ] ]
| . Iy g -
~ . _|-
o ] P Bias &
< - g -
5 0.995 — ¥
= .
3 ]
o ]
&) —
0.990
0.985—153!Jllllli1151$I§llli)ll!lTlll!iiiilll!llllliillilill!lilil!!II!l!lllIl
2.0 2.5 3.0 3.5 4.0 4.5 5.0 5.5 6.0
Enrichment, w/o U-235
REV OL-11
5/00
FIGURE 9.1A-7 KENO CALCULATED k—eff VALUES

AT VARIOUS U-235 ENRICHMENTS



0.94 - 57
] 7
: e
0.92 %
7 ;% E
: s
c ] /
2 0.90 CEEREE
2 ]
3
o 7]
O
© ]
- ] 3.8% E
i 0.88
X ]
§ ]
z - /
Ll =
X _
0.86 //
1 A
1 ¢ lsos §
.
0-84 TTTT T T T T T[T T I T I T T T TTTT I TTT T T T rTT TTTTTTT{TTIT11
0.84 0.86 0.88 0.90 0.92 0.94
MCNP k—eff Calculations REV OL-11
5/00
FIGURE9.1A-8  COMPARISON OF MCNP AND KENOS5A

CALCULATIONS FOR VARIOUS
FUEL ENRICHMENTS




1.04

005 g%

/

4

/

Y

P.010 g /cmajq

/

915 grcmsq

/

0.028 g/cn

.3
5 e

b/cmsq

%

., 030 g/cme

ki

@.84 grscm

1.83
1.02
1.01 —
0. ]
Z .
O 1.00 -
= ]
K N
= 0.99 -
b< _
- N
S .98
- N
lz .
= .
3 .97
O ]
©  e.96]
> _
:: -
> —
= 0.95 -
QO _|
3 ]
o 0.94 -
9.93:
8.92
8.91 11—
0.900
FIGURE 9.1A-9

0.920

T T

0.940 0.960

T 17
0.9

T T 1
80 1.0

T v T 1

00 1.020

T T 1
1.0

Reactivity Calculated with KENObSa

COMPARISON OF MCNP AND KENOSa
CALCULATIONS FOR VARIOUS BORON-10
AREAL DENSITIES

REV
5/00

OL-11



EVAPORATION HEAT LOSS

|

SPENT FUEL POOL

HEAT EXCHANGER

[

-

COOLANT by

FIGURE 9.1A-10; SPENT FUEL COOLING MODEL

REV OL-11
5/00




REV OL-11
5/00

-D CFD MODEL

CALLAWAY 3

FIGURE 9.1A-11

Isometric View of Spent Fuel Pool CFD Model




Figure 2.1TA-12 Callaway Elevattlon 200/°
Spent Fuel FPool Time History Accelerogram
X Direction Bounding OBE Spectra (2% Damp ing)
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Figure 2.7TA=14 Callaway Elevatton 200/°
Spent Fuel Pooi Time History Accelerogram
/ Direction Bounding OBE Spectire (2% Damp ing)
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Figure Z.TA-15 Callaway Elevatton 200/°

Spent Fuel Pool Time History Accelerogram
X Direction Bounding DBE Spectra (4% Damp ing)
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Figure 2.7TA-15a Callaway Elevation 200/
Spent Fuel Pool Time History Accelerogram
Y Direction Bounding DBE Spectra (4% Damp ing)
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Filgure 9.1TA<16 Callaway Elevattion 200/
Spent Fuel Pool Time History Accelerogram
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O vy 1 o DRAIN T a - T Z o CLEAN-UP BELOW NORMAL WATER LEVEL. WILL BE PROVIDED. CMP 97—1016A
| — _
a o , M-22LFo6 £ o - J o < >« 1] M-22ECO2 < 11. PIPING PENETRATES FUEL TRANSFER CANAL WALL 6” ABOVE REV.| DATE
= T T o . .
N HCD-1" 12. REFUELING POOL DRAIN LINES, FLANGED ONLY DURING REFUELING. RLW | MAL | SKC
O o~ COOLING PUMP . X x —] T . >d—] 34" INCORPORATE
EF-053-HCC—-2" T > DRW 026-HCD—1 " O o le Y B MP 89-1035A
ESSENTIAL PECO1B V996 T 8 S L V149 13. 1/4” DIAMETER VENT AND ANTI-SIPHON HOLES LOCATED ON TOP (PARTIAL)
SERVICE WATER V020 T < |2 OF PIPE, COMPQSED OF SHIM STOCK WITH 2 HOSE CLAMPS RV T DATE
FUEL POOL N = TO HOLD SHIM STOCK IN PLACE.
M— 22EF02 —— — _____.m_ 103=HCD-1" a i 19 | 110904
(F=T) 025-HCC-3/4" COOL ING ) " [ﬁfﬂN cRH||_<\[’)I. STU\;%/.
FLOOR & EQUIP. 5 HEAT EXCHANGER =0 ° 14. EXPANSION JOINT FOR FUEL TRANSFER SLEEVE ONLY.
DRAIN SYSTEM 027 —HCC1 © | L OCAL INCORP.
_————ree — FUEL POOL 15. CONTAINMENT PENETRATION LINES 067, 072, AND 081 TO BE RFR—=22941A
R M—22LF 06 to<27 EECO1B SAMPLE 085 HCD_3" SKIMMER PUMP DM T 0e7- 0 ° REV. | DATE
EF—120-HCC—2" —X (B-5) > 20 | 090905
ESSENTIAL M-22EC02
SERVICE WATER V019 = ] 16. LINE NQ'S. 102, 103, 104, 105 ARE_EMBEDDED AND SLOPED YRR RS
HCD | HCC ow 9 @ Q (A-5) AND CONNECT THE FUEL TRANSFER SYSTEM’S CONTROL CONSOLE
M 22EF02 o mm e ol om om om m m >eod¢ N@ T N e . WITH THE UPENDING MACHINE. INCORP.
.C. > > o N MP 98-1027A.
(c=1) L.C HCC | HCD ~ N7 X A o , N > 17. LINE NO. 107-HCD—2" TO EXTEND TO AT LEAST ELEVATION T
o R y- L A LI EG-225-HBC-12 = N 2050’ BEFORE GOOSENECK. 51" | 080607
s N bod ] 374"V > . i ~ s |
O " | ™ DRAWN|CHKD. | SUPV.
HeD [ Hee z E V154 2l o Bg%h 3747PP COMPONENT COOL ING s A 5 18. DELETED MAL | TJC | SKC
| WATER SYSTEM S I
e 3] ol 5 028-HBC-12" T I INCORP
T (o] . I | | T .
NOTE 20 <] © T 0 2|l & | = M—22ECO2 % ] I 2 19. INLET STRAINER. MP 89-1035A
|2 (PARTIAL).
/ V126 3 3 = 034—HCC6" (D-3) °© 1 E Y, m RECRT DA)TE
o —HCC- B N 20. DRAIN PIPE THREADED FOR HYDROSTATIC PRESSURE TEST ‘
021 374"V 3747V v I CONNECTION ONLY. PIPE CAPS ARE NOT TQ BE INSTALLED. 22 | 082007
V033 ] N ) ] | 021 | 022 %RC&JIN %H&a. STU‘;%/.
- N
DRW _| ., _ < “| = m | _ (T 21. HOSE CONNECTION FOR FILLING AND DRAINING OF FUEL INCORPORATE
VUX mo_x 022 ,— 3/4"V ] podg . o e | P il o > Al : L} \428/ | TRANSFER CANAL MP 89-1035A.
N N TO V160 X = > > REV. DATE
Ny gl - Z HCD [ Hee o - | | 309 —— _
T bl 329___1__ ]I TO H1s-2T HIS=28 m 10\ )LOCAL S o] . xg ig xg : | 22. STRAINER OPTIONAL PER RFR-15740A. DI5A3WN C:|K1D1.62U7PV.
- - >
| ”I‘ T+ Q‘fy @;N SAMPLE N ~ ~ ,——— 3 23. THESE CONNECTIONS ARE TO BE USED FOR BEYOND-DESIGN-BASIS RLW JEWM | TWS
053 (1] | | vi1e | - (FLEX) SPENT FUEL POOL MAKE-UP / SPRAY. éﬁgﬂgggsga
| 0
LsL LSL ’ RECYCLE REV. | DATE
@ @ @ % % TE EVAPORATOR 24 | 051208
42 " FEED PUMPS DRAWN|CHKD. [ SUPV.
013—HCC— lej 079-HCD-3 M—22HEO1 < RLW |EWM | TWS
012-HCC—2" ——— Tl LE LE LE INCORPORATE
59 60 NOTE 11 NOTE 21 (E-2) MP_07-0067
REV. DATE
FUEL TRANSFER SLEEVE 25 | 090814
o Soal g I I A I I I I I ”/D//" NOTE 14 VAL | T9C"| DVE
4 . . L
« | | | | ] | | | | | b - m INCORP.
& ° NOTE—’EI_]_/) ‘ ‘ C s MP 13-0026.,
i '3 A REFUELING REV. 0 & ADD
- | FUEL TRANSFER Sy W Y 0s6rico T2 NOTE P - : - Po0L REDICER PER
NOTE 2 NOTE 1 CANAL :F POOL J—— M—22ECO2 M—23EC10.
a ~— -5
h SKIMMER| FECO4C V995 REV. DATE
. S | FECO4C] Lok O FUEL | (c-8) 56 | 111014
a 1 I I a DRAWN|CHKD. | SUPV.
) I — X MAL |RLW |LMP
< Z1 TRANSFER INCORP
FUEL_PL E 083-HCD-2 1/2" 4 TUBE ggvﬁaooz?.
S S STRAINERS I y a HKEO8 % -
NOTE 19 - - s -
POOL nore 7 —7| | VEMT note 7 — 7| | VENT POOL \\:
—— SPENT FUEL
SKITMMER NOTE 13 SKIMMER POOL GATE
FECO4A FECO4B ,
. 084-HCD-2 1/2
R
. -
. N a
: SPENT FUEL
]:E/POOL o FUEL
TRANSFER
SYSTEM B
HKEO9A CONSOLE
SFP FLEX SPRAY
CASK SPENT FUEL POOL
SEE NOTE 23 [
LOADING NOTE 16— —"]
PIT SECO2A SEC02B < |-
: v v NI BN
4 T T
Q‘ :\N :\N 8 8
a4 @ ¥ i Y
- ' 8 8 o 8
. e g °l e
. 4 v © %
. ) < . UPENDER
A A
a a
4% 214" SFP FLEX PRIMARY MAKE-UP SFP FLEX SECONDARY MAKE-UP
[ AS-BUILT CLASS 1
112-HCD-4" 113-HCD—4" " T| PIPING AND INSTRUMENTATION DIAGRAM
7 114-HCD—4” 7 |1 SECO1A SEE NOTE 23 ] _— [ SEE NOTE 23 N/A
SEE NOTE 23 } SEE NQTE 23 } = 1 L m— a— FUEL POOL COOLING
© N/A AND CLEAN-UP SYSTEM
5 3 o SUPV. (DATE)
g g —1<1 SECO18 g N/A FSAR FIGURE 9.1-3 SHEET 1
APPD. (DATE) LACATION CLASS
N/A CALLAWAY ENERGY CENTER
(LA (L]
1D 1D 1D UNION ELECTRIC COMPANY REV.
ST. LOUIS. MO M—-22ECO1(Q) |2
8 7 6 5 A 4 3 2 1




8

(D) 20J3ZZ—-N

FUEL TRANSFER
SYSTEM

HKEO9B

NOTE 16 —————®

v | e 0 5 v 4

3/4" PP AND
FLUSH CONN

V036

— — — CRW — —> M—22LFO6>

(C-4)

C008

UPENDER

:t I I
Z V064 oy g
B §§ X
REFUEL ING WATER I | V037 X sy 30 L gy 5 X 105-RCD-4 3
STORAGE TANK | 1 N o] - <A
036-HCD—6" | ! —><l— —(] .
1 N
>> M—22BNO1 ] <] lr\ \KL__ V038 V044 V047 o
" s 4" 1% 3/4" A
(E-6) 052-HCD-3 Vo34 47 3”__LiE 1 1727% 4 viz4 (X X 55-HCD-1" 2
x |
V136 | © ~ SPENT RESIN
<X —————— | j 053-HCD-1" X X | X S N E S FT?E\E&N(IRE\B@FA?%EG) STORAGE TANK
” " " —»—Q——— X - - Nl e s \ (PRIMARY)
3/4"(V) . R Y 1< Y Y 1 Tl |2 050-HCD-2" X HC—053-HCD—2"
1 = 2 | V061 B o , ol FLoorR & EQUIPMENTI | al 1S _ ——— @ e e _
<~ a M—-22HCO4 1 M—22HCO02
17(D) | | 1o 2 3/74°V < DRAIN SYSTEM 1 | ol |+
FUEL POOL T T =1 1] |
o | I b T o|  {w-221F0s é—l «| |8 (F-8) I V059 (H-5)
w3 Y) i | CLEAN-UP PUMP Iz 3 3 g : | peret-neo-s —
2 | PECO2A I 1D . CRW ~ (G-4) LF—AO5—-HCD—1 " 0 I
_ — L N © Q
0 7O FAL 2 c. £ (Y viso FUEL POOL o /Df\\ ostneo-1” X
(@)
| a T CLEAN-UP FILTER =~ gl
b——— FED 2218~ V148x> < 3 voeo
/F AL | S0 || Y S PIPE FECO1A S
— | 43 SZ | N[O TUNNEL A~ 35
L 43875, | 02 < |9 L] [ DRW &—— a) [
SPENT FUEL POOL 0 | S | = 2 o FUEL POOL
023-HCD—6" | I | ao O/ P ol = DRW
> M—22ECO1 | m JI | - = IIl A NN P 6@ CLEAN—UP
_ o __ T 30
72 1 2 O 3 | G @ZBL - i 2L DEMINERAL I ZER
| | S 2 <X RETENT ION
V132 .
| | ‘ ELEMENTS
| | @ FUEL PUMP ] FECO3
| | V131 SKIMMER FILTER o S
—— ToFAL29 L — 1”(Df¢ >> M—22EC02 - A
I (D-3) | n 1”(D)
(B-2) - N @ R
| —— CRW——> M—22LFO6> § I R} dg R} 0 -
< <r < N > o
> 3/4" PP ANDI @ (C-4) & I L] cot0 ° & o
.
1 FLUSHI_CIONN I 221 %J | ¥ E—Q @ P2D61 ¥ ]  /
o
T | I S I e <
- o | | e ° =X R 2 °© SPENT RESIN
o I | | _ | o i o STORAGE TANK
S | | T | > J > X ) (PRIMARY)
|_____| g | rT) VO66 059_HCD_3” | _____ H_C;O_E_JZ__EC_D;S ___________ > M_22HC02>
B | S pg— |— '
1 VO42 V043 L T V067 (H-5)
= e X 0 X X
] — ‘Kk__ | vo4s |4”x 3" 4"x 3" V051
— < Fo—] >
V033 ) ”:E 1 1/2"x 4"
47 3 1 0 1% 374"
054-HCD—1" < X 057-HCD—1"
Lo
1% 1/2" —F—Q-——r 10
V062 B I >SI S FCULEELANPOUOPL NUCLEAR SAMPL ING
a - — SYSTEM
FUEL POOL 1 I
FUEL POOL 1T FLOOR & EQUIPMENT 1|
COOL ING LOOP ) It DRAIN SYSTEM I FILTER [m—————— M-225J02
_ 073-HCD—6 CLEAN-UP PUMP > I ,
M—22ECO1 =$ <MQHF% é____ -1 FECO1B | (6—6)
(G-8) - L E_
PECO2B = :_I CRW  (F-5) LE—558-HCD-1 " \ : m
EE ] I 22 NEAR FUEL POOL
3= |82 A I | 310 CLEANUP PUMP
w || N | FROM FROM  CONTROLS
SZ | |2 N > | HS-24 —— —— HS-23
e< |9 I (F=7) (G=T)
= ' .
1 = CDI
3/4" - 5 =1 RECYCLE HOLD-UP
i;;i =] TEST § 3 =1 ) TANKS
CONN. oA | 74 (V) I 188 HE-152-HCD-3
V089 1 ] | po-——————————- 9» M—22HEO1>
0 o & | V081
SPENT RESIN -
%‘ < < REACTOR COOLANT SLUICE PUMP Tl Vveo02 : (C=3)
. © DRAIN TANK PUMP ., (PRIMARY) >< S 3,753,
\S/ 0 ©l 3 > M—22HBO1>———— ————-Q odz Heh-S | 061-HCD—2" ~ Y =& ==
O B = > M—22HCO3>———— ————— | o PI
- 7138 o 4| 5| 31 . REFUEL ING WATER
HCB | HCD HCC | HCD (H=2) (B—3) VO77 6"%4" = " STORAGE TANK
" [9 o o (] O?O_HCD_4” [
HB-020-HCD-3 HC—150-HCD—2 " . 8@ g(X o [m————— | M—22BNO1>
POg—— " TEST CONN. ¢ 5 > C " o] CRTAEP .II 1F (F-8)
o » S S S S
= | |&Y Y e &8 |
o REACTOR COOLANT Q S - N > |
T L
P54 ) DRAIN TANK PUMP S T i u FUEL POOL
_Hee— X COOLING RETURN
Sk Sl @ > M 22HBO1> 8 N T
| I R - | L] | | _
oG — . amm - 1} Oy ><] M-22ECO1 )
- O72-HCB-6" V068 063—-HCD-2 VOT2 V073 (E=2)
: (NOTE 15) §
© HB—35-HCD—4" 060-HCD-6 PIPE TUNNEL
S ¢
T
/S\ g s L \ SPENT RESIN ‘ V129
N - N STORAGE TANK
o ~— 071-HCD—6" ) I8 (PRIMARY)
2 17 TEST 5 N ]
1”(D) CONN. T e e o e e M—22HCOZ>
rest Comy. -4 A n & HC=328-HCD-2 17(D)
V121 o S (H=5)
}{gg 1$€QT& I$ 3/4” B V151 Y
= NOTE 9 , TEST V112
~ — NOTE 3 CONN. \f7/m 0O CONN. -
rdl NOTE 22 n o S n v, FLOOR & EQUIPMENT
— —_— DRAIN SYSTEM
g i : SO ——\@p———— M-22LF06 » CRW !
RN AN : VAt 3/4"V
2y Ly o VoT78 (H=4)
. M .. * N
Rt 15\ NOTE 19 —!/FUEL TRANSFER e o (X%
FUEL 2t he 003 <3§ TUBE TR Ay > " V200
TRANSFER T At LF-AO4-HCD—1
FUEL SLEEVE REFUEL ING y P53
TRANSFER POOL — HKEO8 NOTE 10
CANAL STRAINER AV//
<i —— - | L.C. L.C 7
M—22ECO1 — ) l_ - C. 066-HCD—6
(C-2) o ’ H T o >4 >4 <
g%ﬁ& V119 vosg4 I voa3 3/4"V
' HCD | HCB HCB | HCD n -
| :XX[
068—HCD—6" 067-HCB-6" - _“_%> _ >> >
REFUELING POOL > (NOTE  15) < CRW M-22LF06 <XV146
(B-4) 1D C006
100-HCC=10" 17 TEST  3/4”" TEST n PDI _Q_
— i > CONN. CONN.  NOTE 17 32 -
@ o | nes n n 107-HCD-2" P A
(] _ Y 34 M~ [v's]
NOTE 12 (TYP.) . §$ ; ~ 108-HCD-2 VMSX) <Xc_> <X9
SSHEEEE 078-HCD-2 1/2" - . B 1/ iy o | = > < 090-HCD-3/4" LA > s
101-Hce=10” | POOL vgﬁ 53 P X | . 3 X 7 HVAC
T : o | o 8 _ :>
SK IMMERS e 13 080-+CD-3" S 2o ao - (E 1 < = z2cco3
- Hee P55 & | FLusH conn. Yy ] 088—HCD—3 " vi1o > (F-5)
1 EnEE— FEC04D FECO4E \OTE & 8 ST oRw [ / ’—> 4—‘ % 3
v BN - £ @ |
N jﬂ V095 l_ L.C. v Q B & < F
N > — E > ——-'L;i ] > >« >4 1 V104 V105 V106 s
vl B V093 V120 L.C. V096 wo, au - X
sl w 37177 1 1/2"x 4 PIPE V130 v X 089-HCD-1" FUEL POOL
3| 8 NOTE 13 (NOTE 15) [ \—17x 1/2" FLOOR & EQUIEMENT TUNNEL ~ 3
5| 2 ) <12t DRAIN SYSTEN : | X(42 SKIMMER FILTER
077 HCDp 12" 081-HCB-3 Z 8T HC1 " LIRKIOS I _2N\AS
- 062-HCD-3 " > ___> M_ZZLFO6> FLOOR & EQUIPMENT -l ! FECO2
@ 106-HCD-8" CUEL PUO\COZ (B-3)  CRW DRAIN SYSTEM | |
Il
TE—-LF—AOG—HCD—1”

C009

@

S
V046

TUBING
3/4"x 3/8"
NUCLEAR
VO57 SAMPLING SYSTEM
048-HCD-3/4"

G—6

———> M—225J02>
( )

SKIMMER PUMP

PECO3

d SK IMMER
1(D) & PUMP DEAERATOR
TEST CONN. COLUMN

085-HCD-3"

SPENT FUEL POOL
& FUEL TRANSFER
CANAL SKIMMERS

> M=22ECO1 /
(E-2)

LF-512-HCD-1"

CRW <M—22LFO6 é——

(G—-4)

NOTES:

1. FOR GENERAL NOTES.,

DRAWN

N/A

(DATE)

REV. |DATE
T 2/12/91

DRAWN
HLP

CHKD. [SUPV. |APPD.
DLBr|TJM | N/A

REDRAWN FOR
CLARITY

REV. |DATE
8 p32392

DRAWN
MAL

CHKD. [SUPV.
RLW [TJM

APPD.
N/A

INCORP.
CMP 90-1053.

REV. [DATE
9 p32692

DRAWN
MAL

CHKD. [SUPV.
RLW |[TJM

APPD.
N/A

INCORP.
CMP 89—-1035A
(PARTIAL).

REV. |[DATE [DRAWN
10 p50892 JHK

CHKD. [SUPV. [APPD.
DLBr|TJM | N/A

INCORP .
RFR=10166
(MINGCR MOD).

REV. |DATE
11 Dp81392

DRAWN
RLW

CHKD. [SUPV.
DLBr | TJM

APPD.
N/A

INCORP .
RFR=1015T7A.

REV.
12

DATE
D90992

DRAWN
MAL

CHKD. [SUPV.
RLW |[TJUM

APPD.
N/A

INCORP.
CMP 89—-1035A
(PARTIAL)

REV. |DATE
13 110692

DRAWN
SBR

CHKD. [SUPV.
RLW [TJM

APPD.
N/A

SEE M-22ECO1. INCORP.

CMP 89-1035A
(PARTIAL)

REV. [DATE
14 (100593

DRAWN
MAL

CHKD. [SUPV.
RLW |[TJM

APPD.
N/A

INCORP.
CMP 89—-1035A
(PARTIAL)

REV. |DATE
15 pP71994

DRAWN
SBR

CHKD. [SUPV.
HLP | AMR

APPD.
N/A

INCORP.
CMP 89—-1035A
(PARTIAL)

REV. [DATE
16 |041195

DRAWN
RAM

CHKD. [SUPV.
EWM | AMR

APPD.
N/A

INCORP.
RFR=15740A

REV. [DATE [DRAWN
17 ho1s9s| RLW

CHKD. [SUPV. [APPD.
DLBr{ AMR | N/A

INCORP.
CMP 89—-1035A
(PARTIAL)

REV. |DATE
18 1112999

DRAWN
MAL

CHKD. [ SUPV.
JHK | AMR

APPD.
N/A

INCORP .
CMP 95-1003A.

REV. |DATE |DRAWN
19 (022300 MAL

CHKD. [ SUPV.[ APPD.
SKC [JHC | N/A

INCORP.
RFR 20422A.

REV. DATE
20 042104

DRAWN [CHKD. | SUPV.
RLW [ MAL | DLB

INCORPORATE
MP 89-1035A
(PARTIAL)

REV. DATE
21 051304

DRAWN |CHKD. [ SUPV.
RLW | MAL | RWW

INCORPORATE
MP 89-1035A
(PARTIAL)

REV. DATE
22 110904

DRAWN|CHKD. [ SUPV.
MAL |RLW [ TWS

INCORP.
RFR-22941A

REV. DATE

23 111004
DRAWN|CHKD. [ SUPV.
RLW [ MAL | TWS

INCORPORATE
MP 89-1035A
(PARTIAL)

REV. DATE

24 | 080106
DRAWN|CHKD. | SUPV.
RLW | EWM| TWS

INCORPORATE
MP 89-1035A
(PARTIAL)

REV. DATE

25 | 081706
DRAWN|CHKD. | SUPV.
RLW | MAL | SKC

INCORPORATE
MP 89-1035A
(PARTIAL)

REV. DATE

26 | 030507
DRAWN|CHKD. | SUPV.
RLW | EWM| SKC

INCORPORATE
MP 89-1035A
(PARTIAL)

REV. DATE

27 | 040407
DRAWN|CHKD. | SUPV.
RLW | EWM| TWS

INCORPORATE
MP 89-1035A
(PARTIAL)
REV. DATE
28 | 041407

DRAWN

CHKD.

SUPV.

TJC | MAL | JHK

INCORPORATE
MP 89-1035A
(PARTIAL)

REV. DATE
29 | 082007

DRAWN|CHKD. [ SUPV.
RLW | EWM| TWS

INCORPORATE
MP 839-1035A
(PARTIAL)

REV. DATE
30 | 082307

DRAWN|CHKD. [ SUPV.
RLW | EWM| TWS

INCORPORATE
MP 89-1035A
(PARTIAL)

REV. DATE
31 121807

DRAWN[CHKD. [ SUPV.
RLW | EWM| TWS

INCORPORATE
MP 89-1035A

REV. DATE
32 | 040110

DRAWN|CHKD. [ SUPV.
MAL | TJC|TWS

INCORP.
CAR 201001528.

AS-BUILT CLASS 1

(DATE)

N/A

(DATE)

N/A

PIPING AND INSTRUMENTATION DIAGRAM

FUEL POOL COOLING
AND CLEAN-UP SYSTEM

FSAR FIGURE 9.1-3 SHEET 2

(DATE)

N/A

LOCATION

CALLAWAY PLANT

UNION ELECTRIC COMPANY

ST.

LOUIS,

MO

M—22ECO2 (Q)

REV.

32

E




H
e OBSTRUCTION _ _ _ _ _ _ _ _ _ _ _ _ _ I
\\
- - - ~
] N
PR | e | A
M(MIN}
v H
TOP OF RAIL > |
YOk T
$ BU | CAB >
oo ]
=1 R o
S| r€— u l !
= ‘.J
; O * A- SPAN
U (-t
8 t—r— — O
S £
<
B I
= = MAX. LOAD ON EACH
| TROLLEY WHEEL z
. 5
Y runway T LBS =
RAIL ! !
‘\ /‘ i/
OIOLIOHD || OO |CHO
Q o)
CAB ?

NEAR SIDE RYES [ONO J P WHEELBASE

FAR SiDE Ives BRNO - »

RIGHT END ®YEs [INO SECTION “A - A"

LEFT END: OYes &no OPERATING FLOOR EL. 2047'-6" *
CAPACITY - MAIN 260 ToNns H__0 FT_0 N U_9 FT_0 IN
CAPACITY - AUX. _23 __TONS J_18 FT_6__IN
LIFT - MAIN 103 FT_11 N K_N/A pTN/A iy w_121lf7_0 n
LIFT- AUX. 126 frT 3 IN L9 T 2 N

A___ 134 FT_0 N M6 _FT_6__IN Y__4 FT_6 _IN
8 72 F7_10 ;N (HIGH HOOK) N_3 f7_0 N LENGTH OF MAIN LINE
c__N/A g7 N/AIN 0.25 fF1_0 N RUNwAY N/A  pp N/A,N
D 3 FT_O_IN P_45_F7. 0 N MAX. LOAD ON EACH
E O f7__0 IN 10 #7_0 N WHEEL 180,300 LBS
F 0 FT_0 IN R_1 _FT_6 IN RUNWAY RAIL
G 0 FT_0 N s FT____IN 175 LBS
T_14 FT_9 __IN

NOTE:  “NEAR SIDE” & “LEFT/RIGHT" - FACING CRANE DRIVE SIDE.

Top of Rail Elevation 2122'-6" "N" is 1'~-8" to Obstruction

NOTE : Not as-built; information only Rev. OL-4

6/90
CALLAWAY PLANT
FIGURE 9.14

ARRANGEMENT DRAWING
CONTAINMENT BUILDING
POLAR CRANE




g

¢

NORMAL 260/25 TON POLAR CONTAINMENT &
CRANE COUPLED TO 260 TON* ZBX 9

CONSTRUCTION CRANE %
REQUIREMENTS

CONTAINMENT
SPRAY PIPING ——=

NORMAL 260/2%
POLAR CRANE

REQUIREMENTS | o .
/ ‘ SPRINGL INE EL 2135-0
m__mfﬁ_{ it TOP OF RAIL
g 2 - EL. 2122~ "
! ’ (T TR T
e )
{3‘ (\)L . HiGH EYE
= ¥ EL.2127-6"
ol e L B : i MAIN HOOK | 1 «
v/ . | TO REACH [&%
<2 | | == THIS POINT|
8 1 e | |
25, loQa ! ! !
&0 | oz ! | , |
A LR s 67:0" T0 G RAIL
£-3 I$<Z | r
IZ ] | _Dg | | | 3-0"
gy | FEE | e
T | | OPERATING FLOOR EL 2047-6¢"
I 1 '
o f |
L OW MAIN LIM\T! ‘ A
EL 2022 -0O" ! e 70-0"R -
! l
’ é I ] _L]
! A LOw EYE
| ~ EL.2000'-0"
J Low auX. LimiT
U Y TEL.2001-3" )
NOTE : Not as-built; information only
ACLESS TO CRANE 15 AT ELEVATION 2113' 8"
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L O Clv Z Z_W I R%v. 3:1\221 DsRlégN

CHKD. [SUPV. [APPD.
HLP | TJM | N/A

REDRAWN FOR
CLARITY

REV. [DATE [DRAWN
7 21691 JHK

CHKD. [SUPV. |APPD.
EWM | TJM | N/A

VENT CAP INCORP
RFR-09628A.

NOTES: REV. |DATE |DRAWN

8 p22892| SBR

CHKD. [SUPV. |APPD.
1. COMBINED VENT AND INSPECTION HATCH. HLP | TJM | N/A

VENT 2. THESE POINTS TO PROVIDE CONNECTION POINTS INCORP.
VENT (NQTE 1) RMP 88-2016

FOR REMOVABLE DEOXYGENATION EQUIPMENT. eV ToATE TORAWN

REMOVABLE DEOXYGENATION EQUIPMENT CHKD. [SUPV. |APPD.

3. THIS POINT TQ PROVIDE A CONNECTION FOR 9 pso79z] JHK
AND RLW|TJM | N/A

A CONNECTION FOR EMERGENCY CST FILL FROM INCORP.
APPSEO003 APPSEO004 THE FIRE PROTECTION SYSTEM. DO NOT REMOVE RFR-092048B
THE FLANGE WITHOUT SS/0S PERMISSION SINCE (MINOR MOD).

‘ ‘ THIS IS AN EOP REQUIREMENT. THIS CONNECTION REV. [DATE |[DRAWN
[S ALSO USED FOR BEYOND-DESIGN-BASIS 10 p30695| MAL

CHKD. [SUPV. |APPD.
\) O (FLEX) EMERGENCY CORE COOLING PUMP SUCTION. RBF [ AMR | N/A

AL AP 4. DELETED. INCORP.

RFR-07462B.
SYS. | SYS. 5. DELETED.
. |DATE |DRAWN
A MDAFP ALV195 6. THIS PIPING IS STAINLESS STEEL. Pt bozbss RBF

MIN. FLOW SEE NOTE 9 REF. RFR-21817A. CHKD. [SUPV. |APPD.

(F-4) 047 HBD 2" CUNDENSATE STDRAGE TANK m 8. SCREEN INSTALLED OVER THE DEMINERALIZED RFR-16374A

WATER MAKE UP. SCREEN DETAILS ARE SHOWN
026 ON DRAWING M-109-00098. REV. |DATE |DRAWN

B MDAFP ALV194

MIN. FLOW SEE NOTE 9 TAPO1

9. INTERNALS HAVE BEEN REMOVED FROM THIS VALVE. DJB | AMR | N/A

12 1030896 RBF
M-22AL01 —— TBILEEL

INC'D. TEMP
10. THIS CONNECTION IS FOR BEYOND-DESIGN-BASIS MOD 395-MO10

048-HBD—2"
———7\\'_ I —— 7. DELETED. DJBINACNJRD N/A
|
|
| CHKD. [SUPV. |APPD.
|
(6-4) 041-HBD-1" i

(FLEX) EMERGENCY CORE COOLING ONLY. THIS Rev. 1oaTe ToRAWN

V033 < OVERFLOW CONNECTION REDUCES FROM 6” TQ 4”. 13" bsisesl RBF

001-HBD-3"

CHKD. [SUPV. |APPD.
Y= 11. THIS CONNECTION IS FOR BEYOND-DESIGN-BASIS DJB | AMR | N/A

-

(FLEX) EMERGENCY CORE COOLING ONLY. SEE

M-22AL01 (A—6) AND (G-5) FOR TIE—IN LOCATION. INC'D

031-HCD-1'+" 042-HBD-1" REENT 69T 4n

[
¢

002-HBD-4"

! REV. [DATE |DRAWN

14 1025000 JHK

NOTE 8 CONDENSATE STORAGE TANK HEATING COILS T i e

003-HBD-6" MAL | AMR | N/A

-
[3/8/
o

-

033-HcD—1" 032-HCD—1 " 034-HCD-1"
HBD | HCD 031-HCD-1'+" ™ |4

INCORP.
RFR-09204D.

REV. [DATE |DRAWN
15 |o10801] JHK

CHKD. [SUPV. |aPPD.
MAL | AMR | N/A

INTERLOCK()__| DBD | HBD 004-HBD-1'+," - —
(E-3)
I LOW PRESSURE KH=V179 \')
| NITROGEN B IPE

INCORP.
MP 99-2019
FCN-01.

V042

024-HBD-8"

- NOTE 6
(6-2) NOTE 6 VI f
A s

L.C.

REV. |DATE [DRAWN
16 (020402 JHK

002-HBD-4"

CHKD. [SUPV. |APPD.
MAL | AMR | N/A

INCOR

S S
NOTE 3 |}—Pog
V043 MANWAY —a=[[] 036-HCD-3/" 035-HCD—-3/" 037-HCD—34"
- - —| -EAPO1B -EAPOM -EAPO1C
" Bl
L.
N < X o38-HCD-1"

P.
RFR-21798D.
—— SEE

REV. |DATE |DRAWN
!—QEI;A’I’IE”A 17 (020802 JHK

|
|
|
|
|
|
i |
PIPE
001-HBD-3 TUNNEL _T\ s e - H H TUNNEL | i
! voo1: |
r Lo, |
|
|
|
|

023-HBD-10" . | 038-HCD-1" PIPE

______ VALVES CHKD. [SUPV. (APPD.
oooooo'-|_ TUNNEL |

MAL | JHC | N/A

INCORP.
RFR-21817A.

[

2//

__|___@v____

REV. |[DATE |DRAWN
18 021902 JHK

023

CHKD. [SUPV. |APPD.
MAL | AMR | N/A

....m..’...m.....m...

TURBINE DRIVEN

e 053
HaD—4" A
(NOTE 2 5% s

AUX. FEED PUMP
MIN. FLOW

003-HBD-6"

INCORP

02-0005.

M—22AL01 Jmmm o o o o o o o o e e e _——

(A-6)

REV. |[DATE |DRAWN
19 (031802 JHK

;70 75-2
| | PIPE | (E5)
TUNNEL /

¢ PIPE TUNNEL TEMP. MOD.

007

CHKD. [SUPV. |APPD.
MAL | AMR | N/A

2 024
| ABN

TO ESF

013-HBD-8"
voz2 REMOV

°
STATUS— V026 p E
e TEMP. MOD.

PANEL

I_____ e 044-HBD-2" 75 02-0005.
== | REV. DATE
V015

' 20 | 111102
m m C lt— 014-HBD-8" DRAWN|[CHKD. [ SUPV.
W W MAL |RLW |DLB
118

DEMINERALIZED WATER MAKEUP

PIPE SAMPLE

505 \/ INCORP.
MP 02-1012A.

REV. DATE

————— J

(B-5)

LRwW 21 | 060204

TUNNEL MONITOR :

" DRAWN|CHKD. | SUPV.
010-HBD-12 @ EWM | JHK | MAM
INCORPORATE

MP 02-1018

CONDENSATE PUMP DISCHARGE FCN 10.

REV. DATE

M—22AD02 ) mmm mmm i —
(H-8)

PIPE PIPE
TUNNEL TUNNEL

M-22FB02 ——— ALV1T2 TJC |[MAL | TWS

(D-4) INCORPORATE

L < C005 C001 V025 RFR-22941A.

005-HBD-1"

’ ‘ {><} {><: 3 REV. DATE

L.O. 23 | 032105

NOTE 11 [ ] 029 DBD 6 4 [JINDTE 10 M-22FB071 Do e o o o o o o o e e e '

DRAWN[CHKD.[SUPV.
(D-7) HBD | HCD

RLW |[EWM | TWS

055—DBD—4”‘\ AUX.STEAM SYS.
il

L -
NOTE 11
AUX. STEAM SYS. V011

LsL INCORPORATE
— 10 MP 02-1008A
REV. DATE

| 24 | 041905

———————————— =

(D-4) DRAWN|CHKD. | SUPV.

Cooe MAL |[RLW | TWS

MINOR CHANGE
CARS 200500826.

C002
[—><¢ <l INCORP.
>

V012

[—>-< REV. DATE

coo7 003 25 | 120505

007-HBD-10"

PIPE TUNNEL

CONDENSER AIR |_o |

DRAWN|CHKD. | SUPV.

REMOVAL SYS. V014 9o B " JHK | MAL | SKC

—————————— G oo,

(D-8)

LSLL INCORP.
3_{9) AC 05-000115.
DATE

REV.
26 | 060710

DRAWN[CHKD. [ SUPV.
Ccoo8 coo4 VO26 RLW [EWM | TWS

TITANIUM DIOXIDE
TANK

[—>< > > S, INCORPORATE

MP 10-0031

1y 015-HBD—3"
M-22aE01 & — — 2 3% TUBING. g < -

(D-4) REV. DATE

-
|
|
|
f
AUX. STEAM SYS. I — —peg—-] (V) vl DA,
I XVOOB :_ ! DRAWN|CHKD. | SUPV.
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
I DETAIL A 27 | 063010

PIPE AUX.FEED PUMP
DRAWN|CHKD. | SUPV.

TUNNEL Mo22AL0 (o o o ———— ——— ———— —
MAL

BURIED PIPE

HIGH FLOW MAKEUP TO — (B—2) TJC |LMP
CONDENSER HOTWELL INCORP

| 007-HBD-10" 007-HBD-10" MP 10-0032,
M—22AD0T €= mmm o o o o o o s e | o} -t - REV. 0.

(C-6) REV. DATE
013-HBD-8" 28 | 041311

g

DRAWN|CHKD. | SUPV.
-« < MAL | TJC | SKC

INCORP.
CAR 201101980.

<
o
N
N
059-HBD-10"

34" QUICK CONNECT REV. DATE
29 | 110114

(| PIPE BURIED
TUNNEL PIPE

053-HBD-8"

DRAWN|CHKD. | SUPV.
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