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VALVE 

V105 

V106 

REV. DATE DRAWN 
:l ~.;5191 RBF 

CHKD, S.UPV. APPO. 
OJB TJM N/A 

REDRAWN FOR 
CLARITY. 

REV, DAT[ DRAWN 
1 0 042992 MP.L 

CHKD. SUPV, APPO. 

RLW TJM N/A 

REDRAWN FOR 
CL AR I TY, 

1· 
I 
1 

,{_, 

REV, DATE DRAWN 
11 :10993 SER 

"cHk6:-· sur,i/;··- APPo:··-­R A.M JME N/A 

JNCORP, 
RMP 91-2009, 

REV. DATE DRAWN 
12 051195 RBF 

CHKO. SUPV. AF?D. 
DJB AMR N/A 

INCORP. 
RFR-15908A. 

REV. 
1 3 

□ ~TE 
050803 

OR,,WN CHKD, SUPV, 

m.w MAL TWS 
JNCORPORATE 
DEC 1900 
REV. 
1 4 

D.\TE 
080803 

DRAWN CHKD, SUPV. 
SKC JHK TWS 
JNCORPURATE 
RFR-082130 
------------ - --------------------
REV, 
1 5 

DA. TE 
090303 

DRAWN CHKD. SUPV, 
RL..W MAI. TWS 
INCORP□ R·ATE 
MINOR CHANGE 
C.AR 200305441 
REV. 
16 

DATE 
11 0904 

DRAWN CHKD, SUPV. 
T JC MAL TWS 
INCORPORATE 
RFR-22941A, 
REV. 
1 / 

DATE 
032905 

OFiAWN CHK.D. SIJPV, 

JHK EWM TWS 
ISSUE PER 
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REV, 
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Qj1-GBD-1 O" M-22AF04f, i _________________________ ..:.;;.;_,;;.:.,;_:.:.., ___ .,_ _____________ ,;..._.J 

IG-6i 

"1st STAG[ RIITR. 

H,P, TURBINE 

------- COLD REHEAT -- 42 I! - - ----.:. - - -----
DRAIN TANK "C" VENT 

) M-22AF04 1 '.;------------------, ho\ 
( G-G) SCAVENGlNG STM \~/ 

) M-??AC01 )­

/C-21 

030-GBD-6 11 

TO HTR. 6~ I l 
< L 15·1-GBD-4" M-22 AF O 1 ::;---- - ---1 I'-' ___ ..;.;;;.;...;,;;,;;_.;._ ______ _, 

: 0-5 I 

8 7 

- -;...----

6 

I 3E ► .!ECHTEL ~ : 

I I I 

,,--l, " I 
( HV I - ------ ------ ------- ----•-- - -

~ HV }-- / I TO CONDENSER 
~---- C45. --1 LJW OQ[~T DRAIN L -- 2" _ _ • 133-HBD-2" , , 

_ _.. I TO CONDENSER • I / M-2 z~.DOG 
.. 1 34-HBD-2 ,, , GE I BECHTEL I I 0-71 

- - 1 / M-22AD06 .., ..,. I - - -----
I 10-81 I L ___________________________________________________ _l 

5 4 3 2 

<[ 
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u 

2, .JOGGING CONTROL 1 SEE ALSO NOTE 1 I.. 

J, SEE NOTE 3 OF M-22AC01, 

4, REHEATER STEAM PRESSURE AND FLOW ORFICE DI•FERENTIAL 
PRESSURE ARE LOGGED TOGETHER PER G.E, INSTRUCTIONS. 

o, CLOSURE Jf IH!S VALVl DURING 
L,P, TURBINE WATER INDUCTION 
lS PROVJJED. 

* 

c­
o 
C 

cc 
(J.1 

122 

ro o· 
0 

POW~~ CP~RAI lLlNS MAY CAUS~ 
UNLESS ALTERNATE DRAIN PATH 

REV, 
1 9 

D~TE 
081810 

DRAWN CHKD, SUPV. 
RcW T JC TWS 

INCORPORATE 
MP 09 0038 
FCN-02 

REV, 
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2. JOGGING CONTROL ( SEE AL SO NOTE 1 l. 

3. SEE NOTE 3 OF M-22ACD1. 

4. SEE NOTE 4 OF M-22AC02. 

5. CLOSURE OF THIS VALVE DURING POWER OPERATIONS 
MAY CAUSE LP TURBINE WATER INDUCTION UNLESS 
ALTERNATE DRAIN PATH IS PROVIDED, 
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* * * * * * * * * * 500 505 458 463 468 473 478 431 436 441 446 451 404 409 41 4 419 424 

501 506 459 464 469 474 479 432 437 442 447 452 405 410 41 5 420 425 

502 507 460 465 470 475 480 433 438 443 448 453 406 411 416 421 426 

481 481 454 454 454 454 454 427 427 427 427 427 400 400 400 400 400 

323 323 310 310 310 310 310 321 321 321 321 321 312 312 31 2 312 312 

313 313 322 322 322 322 322 311 311 311 311 311 320 320 320 320 320 

482 482 455 455 455 455 455 428 428 428 428 428 401 401 401 401 401 

7 

' "' 
I 

0 
,n 
I 
I 

N 
N 

DBB-6 11 

V067 

' cD 

I 
0 
,n 
I 

I 
q-

DBB-6" 

t 

DBB-6" 

0---~ --7 
~3 I 

I 
I [iJ 
I LT L_ 

9 

V167 

V168 

N 

I 
,n 
-" 
0 

I 
N 

N NOTE 5 

LV 
9 

3 61 -DBB-1 "--~-----~ 

V068 

t ~ 
,n 
I 
I 

en 

365-DBD-1 11 

1 ,. 

wRn I ~~~6 
~ 

I 
0 
,n 
I 

I 
cD 

t 

V060 

V051 

L.:.J 
CLEAN 

OUT 

,n 
a) 
0 

0 
,n 
0 

V062 F.C. 

DBB 

s 

141-DBB-1 "-~ 

V059 

t ~ 
I 
I 

c--

077-HBD-8" 

-', ASTS 
,-- I SEE NOTE 4 I 
I 
I 144-DBB-4" 

~NOTE 6 SEE NOTE }--,----------.I.., 

LY 
9A 

7 

--. 
F. O. 

[iJ ,-

-«>-9 Y t!':izs 
I 
~--2 SLIS 

--7 FROM HS-79 'F=; I IH-11 l_4Jl 
V217 

F.C. 

~I-~ SLIS ',--
4yl ~ NOTE 5 

I FROM I 
I ,;;-i HS-1 00 ',---_J I 
I l.2.J~IH-1 I I HS I 

HY 
1 5 

LY 
9B 

j-- - - FR OM - - g Oz 5 r7f'----'L7i''-'='--,~_ l 

/i\ 7~::~~f1o/17 i-- ---
y SLIS ',-- I -" 

I FROM --. --. 

HY 
15B 

300-DBB-2" 
I 
I 
I 
I 
I 

[i]~L ~ 
T 15A 1~ 
I 025 I 8 
L IA7 ____ _j-2 sr I~us ~ ! 

LJ ~INDICATION 7 
ZS I ::;: 

15B 

DBD I HS-1 □ 1',---_j TD HS-80 IH-1 l TO HS-79 I H-1 I -f.Q. f.O. J r-----7 ,----, 
I I H-1 I 

AS I 
~ 

SLIS 
CLOSES 

I I 
I I 
I I 

I 

ZS 
9B 

0 --- 516-DBD-2" 
I 
I 

,-----------
1 218-DBD-1" 

H-4 

I I r-______ j 
I I 
I I 
I I 
I I TO 

I L.1~--[)t:::)-- - - -1 
cl el 

TO BYPASS 
INDICATION 

V224 

CONDENSER 

M-22AD06 J 
TO STATUS 

(G-7 ! INDICATION 

SLIS 11 l(--

I I 
I I 
I I,--,'<, 

I 

NOTE 
[iJ 

SEE 
VENDOR 

DWG NO. 
2 M-628-00094 

2----- llA r------J 

PSE 
3 

517-DBD-2 11 

--2 SL IS ( 4 I 

_____ I 4 I &---------2 i~-~~~-yo2 10-1 I 
1~~ _____ 02~e 

41 , SEE DLB DBD 

□ B8-6 11 

073-HBD-8 11 

074-HBD-8"' 
075-HBD-8" 

076-HBD-8 11 

DBB-6" ~ NOTE 6 NOTE 

t 

0--~53-------------------7 213-□ LB-12" V169 ll~ I 6'.ti□5----T--
I ,------r-:::H ',YI ~IS J 

~ ~---0----- s 
,;-i I Uo25 / 
L'JGs:'L I SL IS ',----_/ 

QTz;-1--,◊ LY OJ ff.O. 

LY 
8A 

NOTE 5 

LV 
8 

II '47 ' 5B I L':'J Jo 1B 
I V170 AFAS I 

LT I TD I 
8 OPENS S 

362-DBB-1 "V070 
366-DBD-1 "~~, 

HY 
5 

0--~ ~ ..,___, 8B ' 

I ~ AS I r::i-'-:.._OS.cIJ--[::tKf-7~ 1 "J--➔• ... =i 
HV 
5 

~,231-DBB-1 '" [i]~4185 ~ 1 FROM HS-79 'F=; 
V085 I B 005 I H-1 I Li:Jl 
L.O. ~--- Z-48 I SLIS ',--4~1 

I AS I NOTE 5 

V219 
F. C. 

I I FROM I 
I HS-1 00 ',---_J I HY 
~ , IH-11 I 18 

u 

"-

. 
0 

I C: I r--J 

~, S . L . I- S I 1 I ---c,;;L.---''#_:=---,;;L.J 

FROM 025 
HY HS-80 S:c-7 1 -- ---

NOTE 5 48A e IH-11 I 1y1 I 
,----- z-49 SL IS ',-- I _J 

HV I 
48 

HY 
18A 

--. --. 
F.O. F.O. 

V220 

ZS 
18A 

301-DBB-2 II 

0A ~ 
T~ ,~ 
I 02s I 8 00 
L ______ _J-----2 TO co I 

r----:;-i STATUS ;5 o 
L'J ["INDICATION ';' 

ZS I "' 
186 

I '3 iF.o. I / ~7 
II ~ G,I -------- ~F c. V072 D 

D B 130-DBB-1" IG-71 
~--..! 
- TO 

1 __ .l______ H)
9
5 HISH-::_\Di1 ',--- TO HS-80 I H-1 l 

I [i]~ FROM _j 

I 005 

2------7 ,-----2 
I I 

TO HS-79 I H-1 I 

DBB-6 11 

I :; I 
I "' I '47 V071 -~ 
I I L':'J,--,/ TD CONDENSER 

L.:.J 

CLEAN 
OUT 

I I BZAS S: > I I L..~::-e:J-----z M-22AD06 127-HBD-16" 
L ____ 1--- 21 9-0BD-1 "V225 I G-7 I 
, I I 

t "' Js --"t I TO BYPASS 
i6 INDICATION 

' t "' ' 0 

I 

~ 124-HBD-1 6 "J . ~ . 
'""7""1 ~ ~ 

V077 083-HBD-8" 
084-HB0-8 "' 

224-DLB-28" 

V078 

DBB-6n 

,n 
I 
I 

"' N 

085-HBD-8" 
086-HBD-8" 

' "' 
I 

0 
a) 

'f 
'-" 
N 

t t 

DBB-6" 

087-HBD-8 .,_J 

AUX. FEED 
~----~PUMP TURBINE < M-22FC02 ~--7 

I AS I 
I I 
I I 

I I 
I I 

,F.O. IG-51 I 
' HV 1---:-l 

6 I o I 
I C: I 

~§ ""\ ><-c-, -<i)--2 SL! S 11 I ~-~ 51 B-DBD-2 11 

H-4+-----~ 

I I 
I I 
I I 
I I 
I I 

0 . 
"-

L ________ -2 

F.O. 

NOTE 5 

HV 
49 

233-DBB-1" 

ASTS ISEE NOTE 41 

TO STATUS 
INDICATION 

SL IS I 1 I (---

NOTE 2 

I I ""'' I 

SEE 
VENDOR 

DWC NO. 
M-628-00094 

0 ZS 2----- 20A 1~---.J 

51 9-DBD-2" 

---2 SLIS (41 

_____ I 1 I @----------2 "\,~-~~~­
~~ losB --- - 02~e I 0-1 I 

DLB DBD 
SEE 
NOTE 6 SEE NOTE , 

I 
088 HBO 
► 1-­

HBO DBB 
t 

1 6" 
' N 

,-----t-:::H , 
a) 

-" 
0 

V221 
F.C. 

302-DBB-2 11 

[i]~L ~ 

I 
I 
I 
I 

lJ 

6 

I 

------- "o 11 -HB□ -1 11 

28" MAIN 

"I "-HBD-2" 

"H "-HBD-2" 

11G "-HBD-2" 

11 Fn-HBD-2 11 

\_ THE DOTTED ARRANGEMENT 
FOR SAFETY VALVES. 
INDICATED IN TABLE. 
WITH "*" ONLY. 

TYPICAL FOR EACH 

STEAM 

SAFETY VALVE ARRANGEMENT 

LRW 

V1 71 
I 

"" 
-::.::HN 
V172 

363-DBB-1 "-------"":! 
367-DBD-1 "--~~vo8o 

1 " 

wan I v~gf 
~ 

V081 

L.:.J 
CLEAN 

OUT 

,n 
a) 

0 

0 
,n 
0 

V082 F.C. 

DBB 

s 

7 

DBD 

--. 
F, D, 

LY 
7B 

143-DBB-1 "'--~ ZS 
7B 

FOR 
NITROGEN 

BLANKETING 
OF 

STEAM 
GENERATORS 

5 

V353 

V354 

V355 

V356 

,-----------
1 

I I r- ______ j 
I I 
I I 220-DBD-1" 

I I 
I I TO 

l ~:C......C.-~~~~---- ➔ 
c{, V226 

TO BYPASS 
INDICATION 

PI 
55 

V227 
SERVICE GAS 

'----,/✓"f----.--'----t•t- - - -< M-22K HO I 
V209 V210 I H-4 I 

263-HBD-1" 

4 

CONDENSER 

M-22AD06 > 
I G-7 I 

( NZ I 

< 

--. 
F-0-

HY 
21B 

T 21A 1~ 
I 025 I 8 
L ______ _J--2 TO co °F 

r---::;-i STATUS ~ co 
LJ ~INDICATION ~ 

ZS I "' 
21B 

NOTES: 

1 . 

2. 

3. 

4. 

5. 

6. 

CLASS CHANGE IOLB TO OBDI IS AT FIRST WELD PLANT NORTH 
OF A-0 WALL I INSIDE TURBINE BLDG. J. 

THE MAIN STEAM ISOLATION VALVE ACTUATORS ARE PROCESS 
FLUID OPERATED. 

FOR GENERAL NOTES AND REFERENCES, SEE DRAWING M-22AB01(QJ. 
ASTS IAUXILIARY SHUTDOWN TRANSFER SIGNAL I IS INITIATED AT RP118B 
BY RP-HIS-1 WHICH TRANSFERS CONTROL TO THE AUXILIARY SHUTDOWN 
PANEL WHILE ISOLATING THE MAIN CONTROL BOARD CONTROLS AND 
INDICATION-

VALVE HANDWHEEL LOCKED IN NEUTRAL POSITION. 
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TERMINATES AT THE SEISMIC CLASS BREAK AT THE 
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ISOLATION 

VALVES 
AND BYPASS 

VALVES 

OJ @ MAIN STEAM ISOLATION 
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I [iJ 
r---------2 

A 
24 [iJ 
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FROM AE-HIS-40 
M-22AE02 ( D-3 I 
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NOTES: 

1, NITROGEN SUPPLY PIPING BEFORE POINT INDICATED 15 COMMON TO ALL FOUR 14) 
STEAM GENERATOR LOOPS. 

2, INSTRUMENTATION IS DEPICTED ONLY TO THE EXTENT THAT IT FORMS PART OF 
THE PRESSURE BOUNDARY, 

3. THIS DRAWING USED THE FOLLOWING P&IOS FOR REFERENCE: 

M-22A801 
M-22AE02 
M-22BM01 

M-22AB02 
M-22AL01 
M-22EP01 

4. ANY REVISION TO THIS DRAWING WILL REQUIRE REVISION TO AT LEAST ONE OF 
THE DRAWINGS REFERENCED IN NOTE 3, 

5, VALVE HANOWHEEL LOCKED IN NEUTRAL POSITION, 

6, VALVE HANOWHEEL FOR THE ACTUATOR OF A8PV0004 HAS BEEN LOCKED IN THE FULL 
CLOSED POSITION TO ENSURE THERE 15 NO INADVERTENT MANUAL OPERATION OF THE 
VALVE THAT COULD DISRUPT NORMAL AUTOMATIC OPERATION, 
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NOTES: 
1. CIRCULATING WATER LINES BELOW LEVEL ARE 

120" SQ. CONCRETE PIPE, CAST IN PLACE. 

2. THE FOLLOWING SYMBOL REPRESENTS AN AIR 
RELEASE VALVE: 

3. DELETED. 
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EXPANSION JOINT. 

1 
REV. DATE DRAWN 

5 081191 GDC 
CHKO. SUPV, PP□. 

RBF TJM N/A 

REDRAWN FOR 
CLARITY. 
REY. DATE DRAWN 

6 110691 SBR 
CHKD. SUPV, PP□. 

RBF TJM NIA 
I NCORP. 
RMP 91-2021 
FCN-02. 
REV. DATE DRAWN 

7 122193 MAL 
CHKD. SUPY. IAPP □. 

OJB TJM NIA 
I NCDRP. 
RMP 91-2021 
FCN-03, 

H 

0 
w 
a: Q. 

Q. "'> ,,, r--

~I 
81 
al 5. ME CHAN I CAL DES I GNAT I ON PER M-2G001. REV. DATE DRAWN o----, 

8 021695 SBR 
CHKD. SUPV. APP□. 
RBF AMR NIA 

VENDOR 

005-HBD-4" -11-........................ __ _ 

VENDOR 

* 
BECHTEL 

120" r­c,1--_. 

' "' "' 

~~ : T : T 
(H7s\ I (H7s\ I 
\VI \.VI 

-I :e----"0-"04-"--'H"B'-'D'---'4-" ___ 1 __ ....., 

I 
003-HBD-4" --1 :--------~ 

>-W 
V>D 
w-
""" 

>-W 
V>D 
<­
WV> 

' -0 
0 

' > 

LR I 
LOWER 
RIGHT 

MWOOOl A 

MWOOO! B 

LL I 

--1:r---'o'-1_4_-""H"'B"'D_-_4_" _ _, 

016-HBD-4" -I:----------....... ------

* " " * 

MR I 
Ml ODLE 
RIGHT 

MW0002A 

MW0002B 

ML I 

" " * 

' . "" 0 
0 

•• > 

UR I 
UPPER 
RIGHT 

MW0003A 

L. p. 

MW0003B 

UL I 

" 

TE 
33 
-,­
' ' 

<J/ <J/ <J/ 

BECHTEL VENDOR 

* 
REMOVABLE* 

SPOOL-

:" I 
f;I w 
-I !': 

a: a. 

L..-(,..., 1 20" ◄- --.---~--..... -"1"',----.----! ..... _.,........,: t ; 
"' I --

SLOPE 
r:::::-----.-. 

006-HBD-4" 

~ ,,---1-. ci OJ 
I TE I- D 

50 G co 
w I 

::: " ::: 
~ N N I 

CD ' N 

"' 0 

' . "' "'¢<?5 ~ Kv ~ K?J® 
• > 

NOTE __ T : T : T : 4 - I 

009-HBD-4" 

VENDOR 

172 HBO 6" 

::: ::: 

" " I I 
D D 
CD CD 

BECHTEL 
ll 

013-HBD-4" 

" 

* 
XJ 
6 

" 

72 II - - --------- -------- - --------•-------- - --------- --------- --------- -------- -, 
72" _ ,----------------------------~~~-----------------------------------------• I 

I 
I 

" 

* 
XJ 
7 

" 

66" ,-------- - ------- - - --------- .. • --------- --------- --------- --------

" 

* 
XJ 
8 

66" ,--------- ------------------ - --------- -

I 
I 
I 

72" ----'-"----------7 
72 II ,-----~ .. --------, 

172-HBD-6" .. L 028-HBD-4" 

___ 0 __ 2_1_-_H B __ D __ -_4_"il I :e--_l_ - ..... -1' I 031 -HBD-4 " 

I 
I SLOPE 

r::::----. 

I 
I 

1 72-HBD-6" 

041 -HBD-4" 

00B-HBD-4" f f ,---1....a.;;.;;.....a;a;.....;...-1 0 ., - "' 
01 2 -H BD -4 " __ ..;0;.:2;..;6...;--'"H"'B"'D_-..;4_"i,," 1 __ 1 _+--1,:I O 3 0-H BD-4 " ......... ~~"--1-----. I I I I .....--1 · · I 0 I® I® 0 I 0 I 0 I 025-HBD-4",, I 

1-----. 
I 

040-HBD-4" ,----1-...... "'--'""'--"---I 

I UL 
UPPER 
LEFT 

MW0004A 

I ML 

"'' . 0 
0 
>, • 

MIDDLE 
LEFT 

MW0005A 

I O N 

I LL 

(0' • 
0 
0 
>,. 

LOWER 
LEFT 

MWOOOGA 

- 007-HB0-4" 

011 -HBD-4 I.!,____ 

LR I 
LOWER 
RIGHT 

MWOOOGD 

' ,., 
0 
0 

•> 

' , @, 
MR I 

MIDDLE 
RIGHT 

MW0005□ 

UPPER 
RIGHT 

MW0004□ 

' I 

® 
I UL 

UPPER 
LEFT 

MW0003□ 

CONDENSER ,, A" I • p. CONDENSER 

017-HB□ -4" 

I 

MW0004B 

UR 

N' 
N 
0 

MW0005B 

I 

. r;?\ 
\_ 35 ) 

MR 

"" ' N 
0 © >• • -,- >, • 

' ' ' ' 

MWOOOGB 

I 

-,­
' ' 

LR 

.... 
N 
0 
>,. 

022-HBD-4 "-

- 018-HBD-4" 

MW0006C 

'"' N 
0 •> 

LL I 

(TWI 

-] 
NOTE 

1 1 

MW0005C MW0004C 

ML I 

I TW I 

~ ~ I-J , ·~ 
0 0 

~ > NOTE 4 •> 
1 1 

UL I 

( TW I 

-] 
NOTE 

11 

®1 ®1 ®1 :: 1 :: 
I I '-----1...:0;...1.;;.9 --'-H"'-8"-D-...:4-1"1 ,-------+---, I 02 3 -H B D-4 ,, : __ _, 

I 'I 024-HBD-4" 020-HBD-4 "i: 
1-- 0~1 -HB0-4" 

MW0003C 

I 

( TW I 

[-
NOTE 

1 1 

UR 

<X)' • 
N 
0 >• • 

I 174-HB0-4" -----101---...._ __ ..;.;..'-'"=-..;... 
SLOPE 

.. ---- --,__r--C7-.---... -

* " " * " " * 
XJ 
5A 

" 
r::::----. 

72" L.._ __ ___:.:.,_ ..... _ ____ _, I 
I 

12" I 

' "' I 
0 
a:, 
I 
I 

I ML 

Ml DOLE 
LEFT 

MWD002□ 

"B u 

MW0002C 

I 

(TWl 

[-
NOTE 

11 

MR 

"'' . N 
0 
>, • 

I 

LL 
LOWER 
LEFT 

MWOODI D 

MWOOO!C 

LR 

11 029-HBD-4" 
,-----•" >--L-+---<,, 

' , ""' -
NOTE 

1 1 
a 

' •> -] 
I TW I 

LR I 
LOWER 
RIGHT 

MWOODI E 

MWOOO!F 

LL I 

( TW I 

[-
NOTE 

1 1 

o• r 
""' a >,. 

032-HB0-4 ",, r " 035-HB0-4" 
,,r--➔-...,, 

I I 

NOTE 
, q- 11 

' 
-§; ,-J 

( TW I 

Mi I 
MIDDLE 
RIGHT 

MW0002E 

MW0002F 

M_ I 

' N ""' a 
' > 

033-HBD-4" 037-HBD-4" '----1-~~=~-11,--------+--1,,~~=~--I---' 

034-HBD-4"1:,--..... _,'I 03B-HBD-4" r 0~5-HBD-4" 

- .. 173-HBD-8" 

NOTE 
~ •lfl 11 -
' .§: -] 

( TW I 

UR I 
UPPER 
RIGHT 

MW0003E 

H.P. 

MW0003F 

UL I 

CONDENSER 

NOTE 
1 1 

[-
(TWI 

I UL 
UPPER 
LEFT 

MW0004E 

II C II 

MW0004F 

I UR 

NOTE 
1 1 

[-
(TWI 

I ML 

MIDDLE 
LEFT 

MW0005E 

MW0005F 

I MR 

"'' , 
"' 0 >,. 

I 

NOTE 
11 ro,,. -[- §:, • 

I TW) 

I LL 
LOWER 
LEFT 

MWOOOGE 

MW0006F 

I LR 

(0 , 

"' 0 
> • 

I 
'---I 

173-HB0-8 .. ___ .. ,._ _ _.... ........... _._ _ _,D1---
, 

' "' "' 
<D N N "' ~ ~ 

SLOPE 
.-----:::1 

~
* HV 

1 1 ¼])* HV 
12 ¢-@* HV 

1 3 

039-HB□-4" 

043-HBD-4 ": f-

044-HBD-4"
11

_ 

045-HBD-4"
11

_ 

-

-

' " I 
0 
CD 
I 
I 

N 

" 0 

" I 
0 
a:, 
I 
I 

"' " 0 

~-------~~►----------~ ""' "' 0 BECHTEL VENDOR 0 I 
I 

® 
I 
I 

® 
GHGH~@ 

VENDOR 

56" ~------------~ .. --------- ------- -
' ' ' 

6. DELETED. 

7. DELETED. 

8. DELETED. 

9. DELETED. 

10. DELETED. 

11. THESE THERMOWELLS ARE PROVIDED FOR TEST PURPOSES 
TD MONITOR CONDENSER PERFORMANCE. THEY ARE OMEGA 
ENGINEERING, INC. TYPE 1"-2605 U22 112-CCl3041. 

12. CIRCULATING WATER MONITORING SAMPLE POINT,VALVES 
801 & 802 ARE NORMALLY CLOSED UNLESS A MONITOR 
IS INSTALLED. 

13. DELETE□. 

14. THE CARBON STEEL CLASS HBO LINES AND FITTINGS 
MAY BE REPLACED WITH STAINLESS STEEL PER THE 
REQUIREMENTS OF CLASS HCD. 

1 5. CIRC. WATER MONITOR SKID PH ANALYZER PHL-4016-CH 
FEEDS RECORDER NO. RM-AIK20~B~REFERENCE M-22RM03. 
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REV. DATE DRAWN 
27 42401 RLW 

CHKO. SUPV. APPO. 
MAL DTW NIA 
INCORP. 
MP 00-2001A 
REV. DATE 
28 043003 

DRAWN CHKO. SUPV. 
JHK SKC TWS 
INCORP. 
DEC-1895. 
REV. DATE 
29 070203 

DRAWN CHK□. SUPV. 
JHK SKC TWS 
INCORP, 
MP 99-20168. 
REV. DATE 
30 051804 

DRAWN CHKO. SUPV. H 
MAL RLW JMR 

NOTES: 

1. SCHEDULE BO TO MJN[M[ZE V[BRATION AND TO 
PROVIDE EROSION PROTECTION. 

2. FLOW TUBES ARE LOW-LOSS,INSERT TYPE 
DESIGNED TO BE MOUNTED BETWEEN FLANGES. 
INSTRUMENT CONNECT[ONS ARE ON FLOW 
TUBE FLANGE. 

3, FLEXIBLE HOSE IS THREADED AT BOTH ENDS, 

4. THIS CONTROL STATION HAS TWO INTEGRAL 
INDICATORS; ONE TO INDICATE REOU[RED 
MINIMUM FLOW AND ONE TO IND[CATE 
CONTROLLER OUTPUT. 

5. FLANGED TD PERMIT BASKET STRAINER COVER 
REMOVAL. 

6. SWAGEL □K SERIES OH QUICK D[SCONNECTS (WITH 
VITON 0-RINGSJ MAY BE INSTALLED [N LIEU OF 
THE PIPE CAPS SHOWN FOR VALVES REFERENCING 
THIS NOTE, DISCONNECTS MUST NOT BE COUPLED 

INCORP. 
RFR 225538. 
REV. DATE 
31 110904 

DRAWN CHKO. SUPV. 
T JC MAL TWS 

INCORP. 
RFR 22941A. 
REV. DATE 
32 060710 

DRAWN CHKO. SUPV. 
EWM RLW UAP 

INCORPORATE 
MP 10-0031 

REV, DATE 
33 063010 

DRAWN CHKO. SUPV. 
MAL TJC LMP 
IN CORP. 
MP 10-0032, 
REV. 0 • 
REV. DATE 
34 120919 

DRAWN CHKO. SUPV. 
AHR SJK □ME 
IN CORP, 
MP 19-0101, 
REV. O. 
(PARTIAL P01l 
REV. DATE 
35 112320 

DRAWN CHKO. SUPV. 
EBH SJK KAS 
IN CORP. 
MP 19-0101, 
REV. O. 
CPART[AL P03J 
REV. DATE 
36 050421 

DRAWN CHKO. SUPV. 
SJK EBH DME 
IN CORP. 
CR 202101345 
-002. 

~-OR UNCOUPLED UNDER PRESSURE.----------..... 

7. ADHV0028 [S CLOSED FOR CONDENSATE DEt.llNERALIZER 
SYSTEM FULL FLOW OPERATION. VALVE JS OPEN OR PARTIALLY 
OPEN FOR PARTIAL/SINGLE POLISHER OPERATION. VALVE IS 
FULL OPEN WHEN SYSTEM IS IN STANDBY CNO POLISHER 
VESSELS [N SERVICEJ. 

1--L-] 

CONDENSATE 
POLISHING 

DEM IN. 

-< M-22AK01 < 
( C-6) 

DRAWN (DATE:I 

36 

AS-BUILT CLASS 1 
N/A 

CHKD. ! DA TE: I 

N/A 

PIPING AND INSTRUMENTATION DIAGRAM 
CONDENSATE SYSTEM 

SUPV. ! □ATE:! 

NIA FSAR FIGURE 10.4-2 SHEET 2 

APPD. ! □ATE:! LDCATIDN 

N/A CALLAWAY ENERGY CENTER 

UNION ELECTRIC COMPANY 
ST. LOUIS, MO M-22AD02 
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4 7/30/90 MAL 

w w CHKD. SUPV. APPO. 

c:r: w > 0:: w > RBF TJM N/A 
U.IZ N _J l..1.J Z N _J REDRAWr, - <( w - <( w V)0 
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V)I- 00 _J - I- VJ- (') <r <r (') VJ VJI- 00 _J - I- VJ- C)<( <r (') VJ H zuc:r: U_J 0:: u en u z I- c:r: Z LL er:: LLZ 'L z u 0::: U_J 0:: u V) u z I- er:: Z LL er:: LLZ 'L REV. DATE DRAWN 

WLIW w w w <r w -cr::w o::- 0:: WWW w w W<CW -o::w c:r: - er:: 5 1 0219E JHK 
ozco wco w w z 0 _J 0::: :s:wco w:s: <r ozco wee w w z Q_J[O :s:wco w:s: <( CHKD. SUP\/. APPD. 
ZZ2 C B A Z2 z z z Z □ 2 <r I- 2 I- <r 2 ZZ2 C B A Z2 z z z Z □ 2 <r I- 2 I- <r 2 MAL AMR N/A 
DO :::J - _J - - 0 0 l/) ::J er:: z _J z er:: w 0 0 :::J - _J - - 0 0 V) _J er:: z _J z 0:: w I NCO RP, 
uuz HP IP LP _JZ _J _J u u-z SERVICE □ -z -□ 0:: uuz HP IP LP _JZ _J _J u u-z SERVICE c:::::::J 1------l z -□ 0:: RMP 95-20214. 

REV. DATE DRAWN 

001 X HBD 1 2 0" 1 2 D '1 ~ CIRC. WATER I l,LET (STANDPIPE I DA01 G-6 081 X 145 GBO 1 2 I/ 1 2 II ADV-274 H. p. HTR. NO. 7B SHELL DJMP AF 01 E-3 5 0\ 149 RBF 
CHKD. SUP\/. APPD. 

002 X 1 2 0 11 1 2 0" 082 X 144 1 2 " 1 2 II AF 01 E-8 DJS AMR N/A 
HBO CIRC. WATER INLET (STANDPIPE I DA01 G-8 GBD ADV-273 H. p, HTR. NO. 7A SHELL DLIMP INC ID 

083 X 147 GBO 1 2 " 1 6 ,, AOV-276 H. p. HTR. NO. 6B SHELL DLIMP AF01 D-3 
RFR-17377A 

REV, DATE 

1 6 If 1 6 II 7 090303 
004 X HBO 1 20" 1 2 D" CIRC. WATER OUTLET (STANDPIPE I DA01 0-2 084 X 146 GBO ADV-275 H. p. HTR. NO. 6A SHELL DUMP AF01 D-7 DRAWN CHK D, SUPV. 

RLW MAL TWS 

005 X HBD 1 2 0 I/ 1 2 Q II CIRC. WATER OUTLET (STANDPIPE) DAD1 D-4 085 X 148 HBO 1 6 u 1 6 II AOV-277 HTR. DRAIN TANK {I A II DUMP AF01 B-3 INCORPORATE 
MINOR CHANGE 

086 X 149 1 6 It 1 6 II "B II AF01 B-3 NO:ES: CAH 200305155 
HBO ADV-278 HTR. DRAIN TANK DUMP 

087 X 375 HBO Q II 
v 1 6 II ~ MISC. DRAIN HEADER AD06 A-5 1 . THIS IS A LISTING OF ALL CONDENSER 

CONNECTIONS. THE NUMBERS ON THIS LIST 
G CORRESPOND TO THOSE NUMBERS SHOWN ON THE 

INTERFACE SYSTEM DRAWING I EXAMPLE BELOW). 

CONDENSER 
r-1 ~ M-22AD03 > / 

011 X 005 HBO 20 II 20 ff ADV-065 CONDENSATE OUTLET A001 8-3 ~CONN. NO. 039 

012 X 006 HBO 20" 20 ft ADV-066 CONDENSATE OUTLET AD01 B-3 THIS LINE IS AD-C91-HBD-8" 

013 X 003 HBO 20" 20 11 ADV-063 
THIS VALVE IS ADV-239 

COI\DENSATE OUTLET AD01 8-5 
- , II 3" 

2. SEE BECHTEL VENDOR PRINT NO. 'S M-004-00004 
014 X 004 HBO 20 !I 2C" ADV-D64 CONDENSATE OUTLET ADD1 8-5 094 X 1 03 HBO ADV-245 HEATER NO, 1 C VENT AF03 H-5 THRU M-004-00013, AND M-0D4-00038 AND .., 

3 II < II 
M-004-00039, FOR INGERSOLL-RAND PHYSICAL 

015 X 001 HBO 20 II 2C II ADV-051 CONDENSATE OUTLET AD01 B-7 095 X 1 02 HBO J ADV-244 HEATER NO. 1B VENT AF03 H-4 LOCA.T I □NS OF CONNECTIONS AND TABULATION 
OF CONNECTIONS. 

016 X 002 HBO 20 fl 20 ff ADV-062 COl,DENSATE OUTLET AD01 B-7 096 X 101 HBO -:; (/ 3 // ADV-243 HEATER NO. 1A VENT AF03 H-3 .., 3. LINE CLASS oc HIGHER SCHEDULE THAN HBO TO 

017 X / GBO 2 Lj II Z 4" ~ TURBINE BYPASS I 4 VALVES I AD01 H-8 SCH.120(NOTE 3l 097 X 1 06 HBO , II 3 II ADV-248 HEATER NO. 2C VENT AF03 F-5 PROVIDE HEAVIER WALL PIPING FOR VIBRATION 
~ AND EROSION CONSIDERATIONS. 

018 X / GB□ 2 4 ,, 2 4 /I ~ TURBINE BYPASS I 4 VALVES I AD01 H-6 SCH. 120{ f\JOTE 3 l 098 X 1 05 HBO --::,; Ii 3 II AOV-247 HEATER .., NO. 2B VENT AF03 F-4 4 . DELETED. 

019 X // GB□ 20 II 20{/ ~ TURBINE BYPASS ( 3 VALVES) AD01 H-8 SCf-l .120< NOTE. 3 j 099 X 1 04 HBO 3 I, < II AOV-245 HEATER NO. 2A VENT .l\F03 F-3 J 

F 
020 X / 1 2 11 1 2 fl ~ 100 X 1 09 3 II 3 II AF03 E-5 GBD TURBINE BYPASS I 1 VALVE) AD01 H-4 SCH,120(NOTE 3j HBO AOV-251 HEATER NO. 3C VENT REV. DATE 

LOW LOAD CONDENSATE 8 090903 

021 X '. 66 HBO 5 ff 6 II ADV-222/297 ADD1 B-2 1 01 X 1 08 HBO < I I 3 II ADV-25D HEATER NO. 3B VENT AF03 E-4 DRAWN CHK D, SUPV. 
HEATING SYSTEM SPARGER 0 JHK SKC TWS 

022 X 167 HBO 5 II 6 II ADV-223/298 LOW LOAD CONDENSA;E ADD1 8-4 1 02 X 1 07 HBO ""'.1; Ii 3 // ADV-249 HEATER NO. 3A VENT AF03 E-3 INCORP. 
HEATING SYSTEM SPARGER .., RFR-23035A . 

023 X 164 HBO 6 II 6 II LOW LOAD CONDENSATE AD01 B-4 1 03 X 1 1 2 HBO 
, fl 3 II ADV-254 HEATER NO, 4C VENT AF03 C-5 REV. DATE ADV-224/295 HEATING SYSTEM SPARGER .., 9 110904 

LOW LOAD CONDENSATE , II 3 II DRAWN CHKD, SUPV, 

02 '1 X 1 65 HBO 6 II 6 II ADV-225/296 AD01 B-6 1 0'1 X 1 1 1 HBO AOV-253 HEATER NO. 48 VENT AF03 C-'1 TJC MA.L TWS HEAfING SYSfEM SPARGER .., 
INCORP. 

025 X 162 HBO 6 II 6 " ADV-226/293 LOW LOAD CONDENSATE AD01 C-7 1 05 X 11 0 HBO 3 II 3 JI ADV-252 HEATER NO. 4A VENT . l\F03 C-3 RFR-22941A . 
HEATING SYSTEM SPARGER REV. DATE 

026 X 1 63 HBO 6,, 6 ,, ADV-227/294 LOW LOAD CONDENSA:E ADD1 C-8 1 06 X 1 1 3 HBO 21..,{ 21 H ADV-255 H.P.HTR.NO. 5A & 5B VENT AF03 C-6 VALVE IS 10 1 00805 
HEATING SYSTEM SPARGER /2 CLASS GBD DRAWN CHK D, SUPV. 

8 II 1 2 II 21/2° 2 I " VALVE IS EWM RLW TWS 
027 X 082 HBO ADV-230 HTR 1 C SHELL NORlvlAL OUTLET AF02 G-3 

12 11 x8 11 1 07 X 1 1 4 HCO /2 ADV-256 H.P.HTR.NO. 6A & 6B VENT AF03 E-6 CLASS GCD INCORPORATF 
REDUCER 

MP 03-2006A. 
028 X 081 HBO 8 tr 1 2 " ADV-229 HTR 1 B SHELL NORMAL OUTLET .AFOZ G-5 1 08 X 1 1 5 HCO 2 I II 2 I " ADV-257 H.P.HTR.NO. 7A & 7B VENT AF03 H-6 VALVE IS REV. DATE AT /2 '2 CLASS GCD 1 1 122910 

029 X 080 HBO 8 '' 1 2 " ADV-228 HTR 1 A SHELL NORMAL OUTLET AF02 G-8 CONDENSER 1 09 X 306 HBO 8 J/ 8 II ~ H. p. HTR. NO. 5B RV AF03 B-6 DRAWfl CHKD. SUPV. 

TJC MAL LMP 

030 X 085 HBO 6 II 6 ,, ADV-233 HTR 4C SHELL DUMP AF02 8-3 1 1 0 X 305 HBO 8 II Q II ~ H. p, HTR. NO. 5A RV AF03 B-8 INCORP. 
V RFR 

CAR 200909932. 
E 031 X 084 HBO 6 II 6 " ADV-232 HTR 4B SHELL DUMP AF02 B-5 1 1 1 X 307 HBO 6 I/ 6// H. p. HTR. NO. 6A RV AF03 D-8 

032 X 083 HBO 6 II 6 " ADV-231 HTR 4A SHELL DUMP AF02 8-8 1 1 2 X 308 HBO r II r II 

~ H. p. HTR. NO. 66 RV AF03 D-6 0 \) 

033 X 088 HBO 8 ,r 12 11 ADV-236 HTR 1 C SHELL DUMP AF02 G-3 
12 11 x8 11 1 1 3 X 309 HBO 6" 6 ,; ~ H. P. HTR. NO. 7A RV AF03 G-8 

034 X 087 HBO 8 II 1 2 II ADV-235 HTR 1 B SHELL DUMP AF02 G-5 REDUCER 1 1 4 X 310 HBO 6 II 6 II ~ H. p. HTR. NO. 7B RV AF03 G-6 AT . 
035 X 086 HBD 8 II 1 2 fl ADV-234 HTR 1 A SHELL DUMP AF02 G-8 CONDENSER 1 1 5 X ~}. AF -283 -,BO 1 I II 1 I II L. p. HTR. NO. 1 C DRAIN AF03 G-5 /2 'z ---036 X AF -144 HBO 1 2 // 1 2 " -~ HTR 1 C SHELL DUMP AF02 G-3 1 1 6 X 281 HBO 1 I II 1 I i, ~ L.P. HTR. NO. 1 B DRAIN .l\F03 G-4 /2 /2 ._ 

~ 
LINES PASS 

~ 037 X AF-142 HBO 1 2 " 1 2 " HTR 1 B SHELL DUl,P AF02 G-5 THRU COND. 1 1 7 X 279 HBO 11/~I/ 1 I I/ L. p. HTR. NO. 1 A DRAIN AF03 G-2 L '2 
SHELLS 

038 X AF-140 HBO 1 2 II 1 2 " HTR 1 A SHELL DUMP AF02 G-7 1 1 8 X 302 HBO , 1 ✓{ 1 I " '2 L . p. HTR. NO. 2C DRAIN AF03 F-5 
- 039 X 091 HBO s // 1 C I/ AD\/-239 HTR 2C SHELL DUMP AF02 E-3 1 1 9 X 300 HBO 11/2" 1 I II ~ L. p. HTR. NO. 2B DRAIN AF03 F-4 LINES 10 11 x8 11 12 

REDUCER PASS 
040 X 090 HBD 8 II 1 0 II ADV-238 HTR 2B SHELL DUMP AF02 E-5 120 X 298 HBO 11 ✓{ 1 I II ~ L . p. HTR. NO. 2A DRAIN AF03 F-2 THRU AT '2 

CONDENSER 
041 X 089 HBO 8 II 1 0 " ADV-237 HTR 2A SHELL ou1,P AF02 E-8 CONDENSER 1 21 X 320 HBO 1 I II 1 I _., 2 II ~ L. p. HTR. NO. 3C DRAIN AF03 D-5 SHELLS 12 

042 X 094 HBD 6 II 8 II ADV-242 HTR 3C SHELL DUMP AF02 C-3 8'1 x6 11 122 X 318 HBO 11..-{ 1 I " '2 ~-- L.P. HTR. NO. 3B DRAIN AF03 D-4 D 
043 X 093 HBO 6 II 8 " ADV-241 HTR 3B SHELL DUMP AFOZ C-5 REDUCER 123 X 316 HBO 1 I ,, 1 I /I ~ L. p. HTR. NO. 3A DRAIN AF03 D-2 AT /2 '2 

044 X 092 HBO 6" 8 ,, ADV-2LQ HTR 3A SHELL DUMP AF02 C-8 CONDENSER 124 X 338 HBO 1 I " 1 I " 

~ 
L.P. HTR. NO. 4C DRAIN .l\F03 B-5 '2 /2 

- - -- ····----,-- - - ------ -- -- ----- ·- -·-·-- ---- --- ------ -·- -·-··- -- -- -- ---- ---- --·····--,-- -- - -------- -- .. , ----·- - -·----------- -------·- - -·------ -- ---------- - - --··-······· -- ---- -- -- -- ····-··-··- - ---- ------ -- ------·- - -·------- -----------·- - -·· --------- -- -- -- --·-·- -·- ------ -- -------· ·- -·------ -- -- - - ------- ·------- ---- -- -------·- -·-·------ -- ---------- - -··-··-···· -- -- ------- -- ·······-··-· - ---------- -- ------·- -·------- ------
045 X 123 HBO 20 N 20 ff NCNE MISC. DRAHJ HEADER ADC6 A-4 SCH.80 NOTE 3 125 X 336 HBO 11/~" 1 I " L.P. HTR. NO. 48 DRAIN AF03 B-4 " 

/2 

046 X 125 HBO 2 0 11 20" NONE MISC, DRAIN HEADER ADC6 C-8 SCH.SO NOTE 3 126 X 334 HBO , 1/{ 1 I " '2 ~ L . p. HTR. NO, 4A DRAIN AF03 B-2 

047 X / HBO 1 4 1' 1 6 II NI NTH STG. TURBINE EXTRACTION AF02 C-4 127 X 066 HBO 1 0" 1 0" ADV-216/205 CONDENSATE MAKE-UP TO HDTV/ELL AD01 D-7 

048 X / 1 tj " 1 6 II --------- 128 X 068 1 0" AD01 f'-7 MOTOR OPER. HBD Nll,TH STG. TURBINE EXTRACTION AF02 C-6 HBO 1 0" ADHV-113D VACUUM BREAKER VALVE 

049 X / HBO 1 4 " 1 6 " ~ NI NTH S TG. TURBINE EXTRACTION AF02 C-8 LINES PASS 129 X 128 HBO 1 2 II 1 2 11 CAV-005 STEAM PACKING UNLOADING VALVE CA01 G-6 

/ ------------
THRU COND. 

050 X HBO 2 Lj II 2 4 11 1 2TH S TG. TURBINE EXTRACTION A.F02 E-4 SHELLS 130 X 127 HBO 3 " < II AOV-265 STM. PACKING EXHAUSTER DRAIN CA01 A-4 • 

051 X / HBO 2 4 11 2 4 rt ~ 1 2TH S TG. TURBINE EXTRACTION AF02 E-6 1 31 X 1 51 HBO 4 II 4 II ADV-28D ,1Isc. DRAIN HEADER ,l\006 A-8 

052 X / HBO 2 4" 2 4" 12TH S TG. TURBINE EXTRACT I 01) AF02 E-8 132 X 152 HBO 4 II 4 II ADV-406 MISC,CONO.ORAIN TANK I TUBE BUNDLE) LE04 D-7 

053 X / HBO 60" 60" FCV-043 S.G,F.P, EXHAUST, FROM KFCD1A FC03 A-3 133 X 056 HBO 4 II 4 " ADV-266 REBOILER DRAIN TANK FB01 C-8 
C 

054 X / 5D 11 60 ° 134 X 201 6 II 6" ~ AF02 B-3 HBO FCV-050 S.G.F.P. EXHAUST, FROM KFC01B FC04 A-3 HBO L.P.HTR.N0.4C SHELL DUMP LINES 

055 X AC-045 HBO 2 4 II Z4f/ M,S,R, R. V. DISCHARGE ACOZ D-2 135 X 199 HBO 6 II 5,, ~--- L,P,HTR,ND,4B SHELL DUMP AF02 B-5 PASS 
THRU 

056 X AC-038 HBD 2 Ll 11 2 4 {/ ~ M.S.R. R.V. DISCHARGE A.CQ4 H-2 136 X 197 HBO 6 II 6 II ~ L.P.HTR.N0.4A SHELL DUMP AF02 B-7 SHELL 

057 X AC-039 HBO 2 4" 24" ~ M.S.R. R. V. DISCHARGE AC02 0-2 137 X 069 HBO 4 II 4 II ~ DEMINERALIZER FLUSH LINE AK01 D-2 

058 X AC-047 HBO 2 Ll 11 241! M.S.R. R. V. DISCHARGE AC04 H-2 138 X 174 HBO 1 0 II 1 0 II ADHV-113C VACUUM BREAKER AD01 F-3 

~ 
MOTOR 

- 059 X AC-037 HBO 2 -4 /I 2 -4 {I M.S.R. R. \/. DISCHARGE AC02 H-2 139 X 173 HBO 1 0" 1 0 11 AD~V-113B VACUUM BREAKER AD01 F-6 OPERATED 
V.AL VES 

060 X AC-046 HBO 2 4" 2 L1 ff --~ M.S.R. R. V. DISCHARGE A.C04 0-2 140 X 172 HBO 1 0 11 1 0 II AD~V-113A VACUUM BREAKER AD01 F-7 
061 X 012 HBO 8 ,, 1 C {/ ADV-091 CONDENSATE PUl·AP /I B II MlN. FLOW AD02 E-5 10 11 x8'' 1 41 X 1 4 II ~ CAPPED 

RED. AT 
~ 062 X 011 HBO 8 II 1 0 " ADV-089 CONDENSATE PUMP II C II MIN. FLOW AD02 E-7 COND. NOZZLE 142 X HBO 4 II 4 II STEAM GEN. BLOWDOWN SYSTEM BM01 H-2 

ANO NOTE 3 --~ AIR VAPOR TAKEOFF FOR L.". 063 X 013 HBO 8 ,, 1 0 " ADV-093 CO~DENSATE PUl~P // A II ,1 IN. FLOW AD02 E-3 SCH.BO 143 X HBO 8 II 8 ,, 
UPPER SOUTH TUBE BUNDLE CG01 G-7 

064 X 2 ii PLUGGED 144 X HBO 8 ,, 8 II ~ AIR VAPOR TAKEOFF FOR L.P. CG01 G-7 MIDDLE SOUTH TUBE BUNDLE TYPE 

065 X 1 31 HBO 1 II 1 II ~ L.P. HTR. NO. 4C CHANNEL R. V. ADOZ G-3 145 X HBO 8 II 8 ,, ~- AIR VAPOR TAKEOFF FOR L.?. CG01 G-7 
r, A ii B LOWER SOUTH TUBE BUNDLE CCNDENSER 

066 X '. 3 0 1 ,, 1 II ~ 

146 X 8 II 8 ,, AIR VAPOR TAKEOFF FOR L.". CG01 G-7 ONLY HBD ~ L.P. HTR, NO. 4B CHANNEL R. V. AD02 G-5 HBO UPPER NORTH TUBE BUNDLE 

06 ! X 129 HBO 1 /I 1 " ~ L.P. HTR. NO. 4A CHANNEL R. V. AD02 G-6 147 X HBO 8 " 8 H --------- AIR VAPOR TAKEOFF FOR L,P, CG01 G-7 MIDDLE NORTH TUBE BUNDLE 

068 X 1 1 8 GCD 5 ,, 20 11 AEFV-36 FEEDWATER REC I RC. AE01 C-5 SCH. 80 148 X HBO 8 II 8 ,, --------
AIR VAPOR TAKEOFF FOR L. 0 • CG01 G-7 NOTE 3 LOWER NORTH TUBE BUNDLE 

069 X " 1 6 HBO 1 0 II 1 0 " ADV-258 S.G.F.P. /I A I/ MIN. FLOW AED1 D-6 SCH. 1 00 
NOTE 3 

070 X 1 1 7 HBO 1 0 fl 1 0 I! ADV-259 S,G.F,P. II B I/ lvlJN. FLOW AE01 B-6 SCH. 1 00 
NOTE 3 

071 X 122 HBO 1 l1t 1 " ~ S.G.F.P. /
1 A /I SEAL DRAIN AE01 C-5 1 1"1" '2 X 

REDUCER 

072 X 1 21 HBO i 112" 1 II ~ S,G,F,P. "B " SEAL DRAIN AED1 A-5 AT CONDENSER 
NOZZLE 

073 X AE-107 HBO 1 ,, 1 ,, AEV-277 S.G.F.P. /I A// WARM-UP RECIRC. AE01 E-3 

074 X AE -1 06 HBO 1 II 1 ,, AEV-276 S.G.F.P. /I B II WARM-UP RECIRC. AE01 C-4 AS-BUILT CLASS 1 
075 X 132 HBO 1 0 11 1 6 II ADV-267 M.S. DRAIN TAt,K II 8 II DUMP AF 01 G-5 

VALVE DRAWN iOAT£1 A 
076 X 276 HBD 1 D" 1 6 II ADV-268 M.S. DRAI~! TANK ,1 A /I DUMP AF01 G-5 AT N/A PIPING & INSTRUMENTATION DIAGRAM 

CONDENSER CHKD, < □ ATE: I CONDENSATE SYSTEM 077 X 135 GBD 6 {I 8 II ADV-270 1ST STG.RHT.DRAIN TANK II B ii DUMP AFD1 G-3 N/A 
SUPV. (OJITE I FSAR FIGURE 10.4-2 SHEET 3 

078 X 134 GBD 6,, 8 II ADV-269 1ST STG.RHT.DRAIN TANK 11 A /I DUMP AF D1 G-7 158 X 158 HBO 6 " 6 II ~ L. p. HTR. NO. 3C R. V. AF03 D-5 N/A 
APPO. (OATEI LOC,HION I 

I 
GLASS 

079 X ,35 EBO E;-'' 10 11 ADV-271 2ND STG.RHT. □ RAIN TANK // B II DUMP AFD1 G-2 159 X 155 HBO 6 II 6 II ~ L . p. HTR. NO. ~c R. V. AF03 C-5 NIA CALLAWAY PLANT 

12"x1 Ou REDUCER UNION ELECTRIC COMPANY M-22AD03 REV. 

080 X 272 EBO 5 II 10 11 ADV-272 2ND STG.RHT. □ RAIN TANK II A JI DUMP AF01 G-8 
@ COND. NOZZLE 160 X 157 HBO 6 II 6,, ~ L.P. HTR. NO. 3B R. V. AF03 D-4 ST, LOUIS, MO 1 1 

8 7 6 5 + 4 3 2 1 
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DRAWN CHKD- SUPV. 

1 61 X 6 n 6 " ------ L.P. HTR. NO. 48 R.V. AF03 C-4 241 X 3 II 3 II ~ WTR. BOX VENTS DA02 F-5 MAL Rc...W TWS 
154 HBD HBO 

INCORP. 

162 X 156 HBO 6,, 6 " L.P. HTR. NO. 3A R.V. AF03 D-3 242 X HBO 3 II 3 II ~ WTR. BOX VENTS DA02 F-4 RFi1 22941A 

163 X 153 HBO 6,, 6 " ~ L.P. HTR. NO. 4A R.V. AF03 C-3 243 X HBO 3 II 3 II ~ WTR. BOX VENTS DA02 F-5 
164 X 66" 66" ~ UPPER CIRC. WTR. CONN. DA01 E-4 244 X HBO 3 II 3 II ~ WTR. BOX VENTS DA02 C-5 NOTES: 
165 X 66 /I 66 11 UPPER CIRC. WTR. CONN. DA01 E-3 245 X HBO 3 II 3 II ~ WTR. BOX VENTS DA02 C-4 
166 X 66" 66" ~- UPPER CIRC. WTR. CONN. DA01 F-5 246 X 3 II 3 II ~ WTR. BOX VENTS DA02 C-5 

1. FOR NOT~S, SEE DWG. M-22AD03. 
HBO 

167 X 66 ,, 66 11 ~ UPPER CIRC. WTR. CONN. DA01 E-5 247 X HBO 3 II 3 II ~ WTR. BOX VENTS DA02 C-4 
168 X 66 11 66 // ~ UPPER CIRC. WTR. CONN. DA01 F-7 248 X HBO 3 II 3 II ~ WTR. BOX VENTS DA02 C-5 G 
169 X 66" 66 /j UPPER CIRC. WTR. CONN. DA01 F-7 249 X HBO 3 II 3 II WTR. BOX VENTS DA02 C-4 
170 X 66 ti 66 II ~ UPPER CIRC. WTR. CONN. DA01 E-7 
1 71 X 66 11 66 I/ UPPER CIRC. WTR, CONN. DA01 F-3 
172 X 66" 66 // ~ UPPER CIRC. WTR. CONN. DA01 F-4 252 X HBO 3 II 3 II ~ WTR. BOX VENTS DA02 F-7 
173 X 66" 66 11 UPPER CIRC. WTR. CONN. DA01 F-5 253 X HBO 3 II 3 II ~ WTR. BOX VENTS DA02 F-7 

- 174 X 66/1 66" UPPER CIRC. WTR. CONN. DA01 E-5 254 X HBO 3 II 3 II ~ WTR. BOX VENTS DA02 F-7 
1 75 X 66 11 56 I/ ------ UPPER CIRC. WTR. CONN. DA01 E-7 255 X HBO 3 II 3 II ~ WTR. BOX VENTS DA02 F-7 
176 X 7 2 II 72 ff MIDDLE CIRC. WTR. CONN. DA01 F-3 256 X HBO 3 II 3 II ~ WTR. BOX VENTS DA02 F-6 
177 X 7 2 II 72" 

------------
MIDDLE CIRC. WTR. CONN. DA01 F-4 257 X HBO 3 II 3 II ~ WTR. BOX VENTS DA02 F-8 

178 X 72 ,, 72 /I ~ MIDDLE CIRC. WTR. CONN. DA01 F-5 258 X HBO 3 II 3 II ~ WTR. BOX VENTS DA02 C-7 
1 79 X 7 2 11 72{/ ~ MIDDLE CIRC. WTR. CONN. DA01 E-6 259 X HBO 3 II 3 II ~ WTR. BOX VENTS DA02 C-7 
180 X 72 11 72 u ~ MIDDLE CIRC. WTR. CONN. DA01 F-7 260 X 3 II 3 II ~ WTR. BOX VENTS DA02 C-7 F 

HBO 

1 81 X 72" 72 fl MIDDLE CIRC. WTR. CONN. DA01 F-7 261 X HBO 3 II 3 II ---------- WTR. BOX VENTS DA02 C-7 
182 X 72" 72" ~ MIDDLE CIRC. WTR. CONN. DA01 E-7 262 X HBO 3 II 3 II ~ WTR. BOX VENTS DA02 C-8 
183 X 7 2 11 72 {! MIDDLE CIRC, WTR, CONN, DA01 E-4 263 X HBO 3 II 3 II ~ WTR, BOX VENTS DA02 C-6 
184 X 7 2 11 72{! ---------- MIDDLE CIRC. WTR. CONN. DA01 E-3 264 X HBO 3 II 3 II 

------------
WTR. BOX VENTS DA02 G-7 

185 X 7 2" 72[/ ~ MIDDLE CIRC. WTR. CONN. DA01 F-6 265 X HBO 3 II 3 II ~ WTR. BOX VENTS DA02 G-7 
186 X 72 11 72 11 ~ MIDDLE CIRC. WTR. CONN. DA01 E-5 266 X HBO 4 II 4 II --------- WTR. BOX DRAINS DA01 E-4 
187 X 72 !I 7 2 II ~ MIDDLE CIRC. WTR. CONN. DA01 E-7 267 X HBO 4 II ~ WTR. BOX DRAINS DA01 E-3 
188 X 72" 72" 

--------------- LOWER CIRC. WTR. CONN. DA01 E-4 268 X HBO 4 II ----------- WTR. BOX DRAINS DA01 E-4 
189 X 7 2" 7 2" LOWER CIRC. WTR. CONN. DA01 E-2 269 X HBO 4 II ~ WTR. BOX DRAINS DA01 E-3 
190 X 72 11 72 11 ~ LOWER CIRC. WTR. CONN. DA01 F-6 270 X HBO 4 II ~ WTR. BOX DRAINS DA01 E-4 
1 91 X 7 2" 72 {/ LOWER CIRC. WTR. CONN. DA01 E-5 271 X HBO 4 II WTR. BOX DRAINS DA01 E-3 E 
192 X 7 2 11 72 n LOWER CIRC. WTR. CONN. DA01 F-7 272 X HBO 4 II ~ WTR. BOX DRAINS DA01 F-3 
193 X 72 // 72 11 LOWER CIRC. WTR. CONN. DA01 F-8 273 X HBO 4 II ~ WTR. BOX DRAINS DA01 F-4 
194 X 72 11 72 11 

----------- LOWER CIRC. WTR. CONN. DA01 E-8 274 X HBO 4 II ~ WTR. BOX DRAINS DA01 F-3 
195 X 7 2 11 72{/ ~ LOWER CIRC. WTR. CONN. DA01 F-2 275 X HBO 4 II ---- WTR. BOX DRAINS DA01 F-4 

➔ 
196 X 7 2 II 72!/ ~ LOWER CIRC. WTR. CONN. DA01 F-4 276 X HBO 4 II ~ WTR. BOX DRAINS DA01 F-3 ._ 
197 X 72" 72" ~ LOWER CIRC. WTR. CONN. DA01 F-5 277 X HBO 4 II 

----------
WTR. BOX DRAINS DA01 F-4 

198 X 72 II 72" LOWER CIRC, WTR, CONN. DA01 E-6 278 X HBO 4 II WTR. BOX DRAINS DA01 F-5 
- 199 X 72 11 72 11 ~ LOWER CIRC. WTR. CONN. DA01 E-6 279 X HBO 4 II ~ WTR. BOX DRAINS DA01 F-5 

200 X ~ ~ ~ 1 ,, ADV-033 HOTWELL GAUGE GLASS AD01 C-3 280 X HBO 4 II ~ WTR. BOX DRAINS DA01 F-5 
201 X 1 " 281 X HBO 4 II ~ WTR. BOX DRAINS DA01 F-6 

PLUGGED 4 II ---------------202 X 1 ,, 282 X HBO WTR. BOX DRAINS DA01 F-5 D 
203 X ~ ~ ~ 1 ,, ADV-034 HOTWELL GAUGE GLASS AD01 C-3 283 X HBO 4 II ~ WTR. BOX DRAINS DA01 F-6 
204 X 

-~ ~ ~ 1 ,, ADV-035 HOTWELL GAUGE GLASS AD01 C-3 284 X HBO 4 II 

~ 
WTR. BOX DRAINS DA01 E-5 

- - -- ····----,-- - - -- -- ----- ·- -·-·-- --·····--,-- -- - -------- -- .. , ----·- - -·----------- -------·- - -·------ -- ---------- - - --··-······· -- ---- -- -- -- ····-··-··- - -- ------ -- ------·- - -·------- -----------·- - -·· --------- -- -- -- --·-·- -·- -------· ·- -·------ -- -- - - ------- ·------- ---- -- -------·- -·-·------ -- ---------- - -··-··-···· -- -- ------- -- ·······-··-· - ---------- -- ------·- -·------- ------

205 X 1 " 285 X HBO 4 /I WTR. BOX DRAINS DA01 E-5 
PLUGGED 4 II ~ 206 X 1 ,, 286 X HBO WTR. BOX DRAINS DA01 E-5 

207 X ~ ~ ~ 1 ,, ADV-036 HOTWELL GAUGE GLASS AD01 B-3 287 X HBO 4 /I ~ WTR. BOX DRAINS DA01 E-5 
208 X 1 71 1 ,, 1 " ADV-382/383/ AD02 G-3 288 X 4 II ~ WTR. BOX DRAINS DA01 E-6 HBD 384 CONDENSATE PUMP DISCHARGE VENT HBO 

209 X 1 ,, 289 X HBO 4 II ~ WTR. BOX DRAINS DA01 E-5 
PLUGGED 4 II ~ 210 X 1 " 290 X HBO WTR. BOX DRAINS DA01 F-7 

211 X 294 HBO 1 ,, 1 ,, RMV-028 SAMPLE PUMP DISCHARGE RM03 B-4 291 X HBO 4 II ~ WTR. BOX DRAINS DA01 F-7 
212 X 293 HBO 1 " 1 " RMV-177/233 SAMPLE PUMP VENT RM03 G-3 292 X HBO 4 II ---------- WTR. BOX DRAINS DA01 F-7 
213 X 1 " 293 X HBO 4 II --------- WTR. BOX DRAINS DA01 F-8 

C 214 X 1 ,, 294 X 4 II ~ WTR. BOX DRAINS DA01 F-7 HBO 

215 X 1 ,, 295 X HBO 4 II ------------ WTR. BOX DRAINS DA01 F-8 
PLUGGED 4 II ~ 216 X 1 ,, 296 X HBO WTR. BOX DRAINS DA01 E-7 

217 X 1 " 297 X HBO 4 II ~ WTR. BOX DRAINS DA01 E-7 
218 X 1 // 298 X HBO 4 II ~ WTR. BOX DRAINS DA01 E-8 

- 219 X AF -345 HBO 1 ,, 1 ,, AFV-594 H7 R. DRAIN PUMP SEAL WATER RETURN AF01 A-6 PLUGGED 299 X HBO 4 II ----------- WTR. BOX DRAINS DA01 E-7 
220 X 1 ,, 300 X HBO 4 II ~ WTR. BOX DRAINS DA01 E-8 
221 X 1 " 301 X HBO 4 II ~ WTR. BOX DRAINS DA01 E-7 

PLUGGED 6 II ~ 222 X 1 " 302 X HBO STEAM GEN. BLOWDOWN SYSTEM BM03 C-2 
223 X 1 ,, 303 X HBO 3 II CONDUCTIVITY TAP ~ ~ 
224 X HBO 3 ,, 3 ii WTR. BOX VENTS DA02 C-2 304 X HBO 3 II CONDUCTIVITY TAP ~ ~ 
225 X HBO 3 n 3 ,, 

------------ WTR. BOX VENTS DA02 C-2 305 X HBO 3 II CONDUCTIVITY TAP ~ ~ B 
226 X 3 ,',' 3 ,, ~ WTR. BOX VENTS DA02 C-2 306 X 3 II CONDUCTIVITY TAP ~ ~ HBO 

--------
HBO 

227 X HBD 3 // 3 " ~ WTR. BOX VENTS DA02 C-1 307 X HBO 3 II CONDUCTIVITY TAP --------- ~ 228 X HBO 3 ,',' 3 // ~ WTR. BOX VENTS DA02 C-3 308 X HBO 3 II CONDUCTIVITY TAP ~ ~ 
229 X HBO 3 .'/ 3 ,, ~ WTR. BOX VENTS DA02 C-1 309 X HBO 3 II CONDUCTIVITY TAP ----------- ~ 
230 X HBO 3 n 3 ,, ------ WTR. BOX VENTS DA02 F-2 310 X HBO 3 II CONDUCTIVITY TAP ~ ~ 
231 X HBO 3 ,, 3 " ~ WTR. BOX VENTS DA02 F-2 311 X HBO 3 II CONDUCTIVITY TAP ~------- ~ PLUGGED 
232 X HBO 3 ,',' 3 ,, ~ WTR. BOX VENTS DA02 F-2 312 X HBO 3 II CONDUCTIVITY TAP ~ ~ 
233 X HBO 3 ,, 3 ,, ~ WTR. BOX VENTS DA02 F-2 313 X HBO 3 II CONDUCTIVITY TAP ~ ~ 
234 X HBD 3 n 3 ,, ~ WTR. BOX VENTS DA02 F-1 314 X HBO 3 II CONDUCTIVITY TAP ~ ~ AS-BUILT CLASS 1 
235 X HBO 3 n 3 ,, WTR. BOX VENTS DA02 F-3 315 X HBO 3 II CONDUCTIVITY TAP ~ ~ DRAWN iOAT£1 A 236 X 3 " 3 ,, ~ WTR. BOX VENTS DA02 C-2 316 X 3 II CONDUCTIVITY TAP --------- ~ 

NIA PIPING & INSTRUMENTATION DIAGRAM HBO HBO 
CHKD, < □ ATE: I 

237 X HBD 3 {/ 3 ,, WTR. BOX VENTS DA02 C-2 317 X HBO 3 II CONDUCTIVITY TAP ~ ~ N/A CONDENSATE SYSTEM 
/4\ SUPV. (□JITE I 

' FSAR FIGURE 10,4-2 SHEFT 4 l 
238 X HBO 3 ,',' 3 ,, 

------------
WTR. BOX VENTS DA02 F-4 318 X HBO 3 II CONDUCTIVITY TAP --------- ~ 

N/A I 

APPO. (OATEI LOC,HION I 
I 

GLASS 

239 X HBO 3 fl 3 " WTR. BOX VENTS DA02 F-5 319 X HBO 3 II CONDUCTIVITY TAP ~ ~ N/A CALLAWAY PLANT 

~ 
UNION ELECTR:C COMPANY M-22AD04 REV. 

240 X HBO 3 ,',' 3 ,, ------ WTR. BOX VENTS DA02 F-4 320 X HBO 3 II CONDUCTIVITY TAP --------- ST. LOUIS, MO 4 

8 7 6 5 + 4 3 2 1 



• soavzz-~ 
' w w w 
' w > w > w > ' a:: a:: a:: ' N _J N _J N _J 
' wz wz wz ' <C w <C w <C w ' VJO - VJO - VJO -' VJ > z VJ > z VJ > z ' z- z- z-z ' VJ 0 z V) 0 z V) 0 
' Wt- Wt- Wt-a:: 0 ' V) w z a::z w WN a:: 0 V) w z a::z w WN a:: 0 V) w z a:: z w WN 
' O<C O<C O<C w- ' zu <C N - WO u u w- zu <C N - WO u u w- zu <C N - WO u u 

V) t- ' _J t- Vl~ C)<( <CC> V) V) t- _J t- Vl~ C)<( <CC> V) Vlt- _J t- Vl~ C)<( <CC> V) H ' 00 - 00 - 00 -zua:: ' a:: u VJ u z t- a:: Z LL 0:: LLZ ><'. zua:: a:: u V) u z t-0:: Z LL 0:: LLZ ><'. zua:: a:: u VJ u z t-0:: Z LLO:: LLZ ><'. ' U_J U_J U_J 
WWW ' w w W<CW -a::w a::- a:: WWW w w W<CW -a::w a::- a:: WWW w w W<CW -a::w a::- a:: ' 
OZIJJ ' C B A 

LLJIJJ LLJ w z 0 _J IIl 3: LLJ IIl W'.3: <C OZIJJ 
C B A 

WIIl LLJ w z 0 _JIJJ 3: LLJ IIl W'.3: <C OZIIl 
C B A 

LLJIJJ w LLJ z 0 _J IIl 3: LLJ IIl LLJ 3: <C z z :::;E ' z :::;E z z z Z O :::;E <Ct- :::;E t-<C :::;E z z :::;E z :::;E z z z Z O :::;E <C t- :::;E t-<C :::;E z z :::;E z :::;E z z z Z O :::;E <Ct- :::;E t-<C :::;E 
' 0 0 ::::l - ::::i - - 0 0 VJ ::::i a:: z ::::i za:: LLJ 0 0 ::::l - ::::i - - 0 0 VJ ::::i a:: z ::::i za:: LLJ 0 0 ::::l - ::::i - - 0 0 VJ ::::i a:: z ::::i za:: LLJ 

uuz :HP IP LP _JZ _J _J u u-z SERVICE o-z -o a:: uuz HP IP LP _JZ _J _J u u-z SERVICE o-z -o a:: uuz HP IP LP _JZ _J _J <..) u-z SERVICE o-z -o a:: 
' 3 II ~ ~ 6 II ~ ~ 8 II 8 II ---------

AIR VAPOR TAKEOFF 321 ' X CONDUCTIVITY TAP 401 X CONDUCTIVITY TAP RETURN PLUGGED 481 X ' FOR I .P. LOWER ' 

322 ' X 3 II CONDUCTIVITY TAP ~ ~ 402 X 6 II CONDUCTIVITY TAP RETURN ----~ ~ PLUGGED 482 X 8 II 8 II --------- AIR VAPOR TA.KEOFF 
' FOR I .P. LOWER ' 

323 ' X 3 II CONDUCTIVITY TAP ~ ~ 403 X 2 II 2 II CAPPED 483 X 8 II 8 II ---------
AIR VAPOR TAKEOFF 

' 
' FOR I .P. UPPER 

324 ' X 3 II CONDUCTIVITY TAP ~ ~ 404 X 2 II ~ ~ PLUGGED 484 X 8 II 8 II ~ AIR VAPOR TAKEOFF 
' LEVEL INSTRUMENTATION CONN. ' FOR LP. UPPER 
' 3 II ~ ~/ 1 0 11 1 6 11 11 C11 DUMP 8 // 8 II ---------

AIR VAPOR TAKEOFF 325 ' X CONDUCTIVITY TAP 405 X 277 HBO ADV-397 MS DRAIN TANK AF04 D-5 485 X ' FOR I .P. MIDDLE ' 

326 ' X 3 II CONDUCTIVITY TAP ~ ~ 406 X 270 GBD 6 II 8 II ADV-396 1st STAGE DRAIN TANK ·c· DUMP AF04 D-7 486 X 8 II 8 II ~ AIR VAPOR TA.KEOFF 
' FOR I .P. MIDDLE ' 

327 ' X 3 // CONDUCTIVITY TAP ~ ~ 407 X 273 6 II 10 11 ADV-394 2nd STAGE DRAIN TANK "C" DUMP AF04 D-8 487 X 8 II 8 II ---------
AIR VAPOR TAKEOFF 

' EBO 
' FOR [. P. LOWER 

328 ' X 3 II CONDUCTIVITY TAP ~ ~ PLUGGED 408 X 275 HBO 1 0 11 1 6 11 ADV-398 MS DRAIN TANK 11 D11 DUMP AF04 D-5 488 X 8 II 8 II ~ AIR VAPOR TA.KEOFF 
G ' FOR I .p. LOWER ' 

329 ' X 3 II CONDUCTIVITY TAP ~ ~- 409 X 271 GBO 6 II 8 II ADV-399 1st STAGE DRAIN TANK "D" DUMP AF04 D-2 489 X 8 II 8 II AIR VAPOR TAKEOFF 
' 
' FOR H.P. UPPER SHELL 

330 ' X 3 II CONDUCTIVITY TAP ~ ~ 410 X 274 6 II 10 11 2nd STAGE DRAIN TANK "D" DUMP AF04 D-1 490 X 8 II 8 II --------- AIR VAPOR TAKEOFF TO ' EBO ADV-395 ' FDR H.P. UPPER 
' 
' 3 II ~ ~ 3 II 3 II 8 II 8 II AIR VAPOR TAKEOFF SHELL 331 ' X CONDUCTIVITY TAP 411 X 312 HBO ADV-400 SECONDARY LIQ, WASTE SYSTEM DISCH. HF02 E-3 491 X ' FOR H.P. MIDDLE ' 

332 ' X 3 II CONDUCTIVITY TAP ----------- ~ 412 X 311 HBO 20 11 20 11 NONE MISCELLANEOUS DRAINS AD06 B-3 NOTE 3 492 X 8 II 8 II ---------
A. IR VAPOR TA.KEOFF 

' SCH. 80 FOR H.P. MIDDLE ' 
333 ' X 3 II CONDUCTIVITY TAP ~ ~ 413 X 6 II CONDUCTIVITY TAP RETURN ~ ~ 493 X 8 II 8 II ~ AIR VAPOR TAKEOFF 

' 
' FOR H.P. LOWER 

~ 334 ' X 3 II CONDUCTIVITY TAP ~ ~ 414 X 6 // CONDUCTIVITY TAP RETURN ~ ~ 494 X 8 II 8 II --------- AIR VAPOR TAKEOFF 
' ' FOR H.P. LOWER 
' 
' 3 II ~ ~ 6 II ~ ~ 8 I( 8 II AIR VAPOR TAKEOFF 335 ' X CONDUCTIVITY TAP 415 X CONDUCTIVITY TAP RETURN 495 X ~ ' FOR L.P. UPPER ' PLUGGED 
' 3 II ~ ~ 6 II ~ ~ 8 II 8 II AIR VAPOR TA.KEOFF 336 ' X CONDUCTIVITY TAP 416 X CONDUCTIVITY TAP RETURN 496 X FOR L.P. UPPER ' 

337 ' X 3 II CONDUCTIVITY TAP ~ ~ 417 X 6 II CONDUCTIVITY TAP RETURN ~ ~ 497 X 8 II 8 II ---------
AIR VAPOR TAKEOFF 

' 
' FOR L.P. MIDDLE 

338 ' X 3 II CONDUCTIVITY TAP ~ ~ 418 X 6 II CONDUCTIVITY TAP RETURN ~ ~ 498 X 8 II 8 II ~ AIR VAPOR TAKEOFF 
' ' FOR L.P. MIDDLE 
' 
' 1 II --------- 8 II 8 II ---------

AIR VAPOR TAKEOFF 339 ' X WATER SEAL OVERFLOW AD01 H-2 419 X THERMOWELL 499 X ' FOR L.P. LOWER F ' 

340 ' X 1 II ~ WATER SEAL GAUGE GLASS (TOP) AD01 G-2 420 X THERMOWELL 500 X 8 II 8 II ~ AIR VAPOR TAKEOFF 
' FOR L.P. LOWER ' 

341 ' X 1 II WATER SEAL OVERFLOW AD01 H-3 421 X THERMOWELL 501 X 5'X8' --------- STEAM TRANS. DUCT ' 
' 

342 ' X 1 II ~ AD01 G-2 422 X THERMOWELL 502 X ---------' WATER SEAL GAUGE GLASS CTOP) 5'X8' STEAM TRANS. DUCT ' 
' 
' 1 II ~ ~ 343 ' X WATER SEAL OVERFLOW AD01 H-5 423 X THERMOWELL 503 X 5'X8' STEAM TRANS, DUCT 
' 

' 1 II ------------
_____ .....-----344 ' X WATER SEAL GAUGE GLASS (TOP) AD01 G-2 424 X THERMOWELL 504 X 5'X8' STEAM TRANS. DUCT ' ' 

' 1 II ---------345 ' X WATER SEAL OVERFLOW AD01 H-4 425 X THERMOWELL 505 X THERMOWELL ' 
' 

346 ' X 1 II --------- WATER SEAL GAUGE GLASS (TOP) AD01 G-2 426 X THERMOWELL 506 X THERMOWELL ' ' CIRC. 
347 ' X 1 II WATER SEAL OVERFLOW AD01 H-8 427 X THERMOWELL 507 X THERMOWELL WTR. ' 

' 

' 1 II ~ 
TEMP. 

348 ' X WATER SEAL GAUGE GLASS CTOP) AD01 G-2 428 X THERMOWELL 508 X THERMOWELL OUT OF ' ' JP SHELL ' 1 II 349 ' X WATER SEAL OVERFLOW AD01 H-7 429 X THERMOWELL 509 X THERMOWELL ' 
' 

350 ' X 1 II --------- WATER SEAL GAUGE GLASS (TOP) AD01 G-2 430 X THERMOWELL 510 X THERMOWELL ' ' 
351 ' X 1 II ~ WATER SEAL DRAIN AD01 H-2 431 X THERMOWELL 511 X THERMOWELL E ' 

' 

' 1 II ----------352 ' X WATER SEAL GAUGE GLASS C BOT. l AD01 G-2 432 X THERMOWELL 512 X THERMOWELL ' CIRC. ' 
' 353 ' X 1 II 

----------- WATER SEAL FILL AD01 H-3 433 X THERMOWELL 513 X THERMOWELL WTR. ' 
' TEMP. 

354 ' X 1 II WATER SEAL GAUGE GLASS C BOT. l AD01 G-2 434 X THERMOWELL 514 X THERMOWELL OUT OF ' ' 
355 ' X 1 II 

---------- WATER SEAL FILL AD01 H-5 435 X THERMOWELL 515 X THERMOWELL LP SHELL 
' 
' 
' 1 II ~ 356 ' X WATER SEAL GAUGE GLASS C BOT. ) AD01 G-2 436 X THERMOWELL 516 X THERMOWELL 

"" 
' 
' 
' 1 II --------- 4 II 4 II ---------

CONDENSER AIR REMOVAL PIPING STEAM DOME TEMP. 357 ' X WATER SEAL DRAIN AD01 H-4 437 X 043 HBO CG01 G-7 517 X ADV-500 AD01 G-3 AD-TE-150 ' CONDENSATE DRAIN ELEMENT TAP ' 
358 ' X 1 II --------- WATER SEAL GAUGE GLASS C BOT. l AD01 G-2 ' ' 
359 ' X 1 II ~ WATER SEAL FILL AD01 H-8 439 X 049,050 8 II 8 II 

----------- STANDPIPE SPOOL DRAINS DA01 G-8.G-6 519 X ADV-502 TEMP. ELEMENT TAP AD01 C-2 AD-TE-151 ' HBO 
' 051,052 C-2,C-4 
' 1 II ----------360 ' X WATER SEAL GAUGE GLASS C BOT. l AD01 G-2 440 X , 21/2° ~ 520 X ADV-503 TEMP, ELEMENT TAP AD01 C-2 AD-TE-152 ' 
' ' 361 ' X 1 II --------- WATER SEAL DRAIN AD01 H-7 441 X 2 I " --------- CAPPED 521 X ADV-504 PRESSURE TAP AD01 C-2 AD-Pl-160 ' /2 
' 

362 ' X 1 II --------- WATER SEAL GAUGE GLASS (BOT. l AD01 G-2 442 X 2 I II ------- / 522 X ADV-505 STEAM DOME TEMP. AD01 G-5 AD-TE-153 ' /2 ELEMENT TAP D ' 

363 :24 24 24 3/ ' .. --------- WATER BOX GAUGE GLASS 443 X 060 HBO 2 II 2 II ADV-468 CONDENSATE PUMP II A II VENT AD02 E-4 /9\ 
' 

----------
2 II 2 II "B" 364 :12 12 12 3, ' WATER BOX VENT PLUGGED 444 X 061 HBO ADV-469 CONDENSATE PUMP VENT AD02 E-6 524 X ADV-507 TEMP. ELEMENT TAP AD01 C-5 AD-TE-154 

' ' 1 II 2 II 365 ' X NONE HOTWELL TEMPERATURE INST. AD01 B-3 445 X 062 HBO 2 II ADV-470 CONDENSATE PUMP n C" VENT AD02 E-8 525 X ADV-508 TEMP. ELEMENT TAP AD01 C-5 AD-TE-155 ' ' 
366 ' X 1 II NONE HOTWELL TEMPERATURE INST. AD01 B-3 446 X 175 HBO 3 " 1 II ADV-305 COND. PUMP suer. HEADER VENT AD01 A-3 526 X ADV-509 PRESSURE TAP AD01 C-5 AD-Pl-162 ' /4 1 "X 3,4" AT ' 

367 ' X 1 II NONE AD01 B-5 447 X 231 3/ // 1 II ADV-053 AD01 A-7 CONDENSER 527 X ADV-510 SIEAM DOME TEMP. AD01 G-8 ' HOTWELL TEMPERATURE INST. HBO COND. PUMP suer. HEADER VENT AD-TE-156 
' 4 ELEMENT TAP 
' 1 II 368 ' X NONE HOTWELL TEMPERATURE INST. AD01 B-5 ' 
' ' 1 II 369 ' X NONE HOTWELL TEMPERATURE INST. AD01 B-7 529 X ADV-512 TEMP. ELEMENT TAP AD01 C-7 AD-TE-157 ' ' 

370 ' X 1 II NONE HOTWELL TEMPERATURE INST. AD01 B-7 450 X 295 HBO 6 II 6 II ADV-483 L,P. HOTWELL DRAIN AD01 B-7 530 X ADV-513 TEMP, ELEMENT TAP AD01 C-7 AD-TE-158 ' 
' 

371 ' X 2 II ADV-067 AD01 ~ 451 X 296 6 II 6 II ADV-484 I • p. HOTWELL DRAIN AD01 B-5 531 X ADV-514 PRESSURE TAP AD01 C-7 AD-Pl-164 ' HOTWELL LEVEL INSTRUMENTATION HBO 
' 

' 2 II ~ 6 II 6 II 8 II 8 II 372 ' X ADV-068 HOTWELL LEVEL INSTRUMENTATION AD01 452 X 297 HBO ADV-485 H.P. HOTWELL DRAIN AD01 B-3 532 X ADV-530 HTR DRN TK S/U DRN AF01 B-1 ' 
' ' 1 II ---------

L.P. HEATER#1C-LEVEL POINT ~ ~ --------- 6 II 1 0 II 373 ' X 453 X 31 I/ 533 X HTR 3B-2B CASCADING ORN AD07 G-6 ' BOTTOM CONN. 4 
' C 374 ' X 2 II L,P, HEATER#1C-INSTRUMcNTATION ~- ~, 454 X 3 " ~ 534 X 6 II 1 0 11 AFV-307 HTR 3B-2B CASCADING ORN AD07 G-7 ' TREE BOTTOM CONN. /4 
' 

375 ' X 1 II -------------
L.P. HEATER#4C-LEV~L POINT 

~ ~✓- 455 X 3 " ~ 535 X 6 II 1 0 11 HTR 3A-2A CASCADING ORN ADOS G-5 ' ' !GAUGE GLASS) BOTTOM CONN, 14 
' 
' 2 II L,P. HEATER #4C-INSTRUMENTATION TREE ~ ~ ~ 6 II 1 0 II 376 ' X 456 X 3 " 536 X AFV-305 HTR 3A-2A CASCADING DRN ADOS G-7 ' ILC174, LSHH1731 BOTTOM CONN. /4 
' 

377 ' X 2 II 
----------

L.P. HEATER#1C INSTRUMcNTATION ~ ~ 457 X 3 " --------- 537 X 6 II 1 0 11 HTR 3C-2C CASCADING DRN AD07 H-2 ' TREE BOTTOM CONN. '4 
' 

378 ' X 2 II L.P. HEATER#2C-INSTRUMENTATION ~ ~ 458 X 3 " 538 X 6 II 1 0 II AFV-309 HTR 3C-2C CASCADING DRN AD07 H-3 ' 
' TREE BOTTOM CONN. /4 

379 ' X 2 II ---------
L.P. HEATER#3C-!NSTRUMENTATION ~ ~ 459 X 3 " ---------' ' TREE ILC167, LSHH1651 BOTTOM CONN. /4 

' REV. l. □ ATE DRAWN 
' 2 II L.P. HEATER#4C-INSTRUMENTATION ~ ~ JHK 380 ' X 460 X 3 " 5 1112':33 

' TREEILC175,LSL176,LSH1771BOTT,CONN. /4 
CHKD, SUPV. APP□. ' 

381 ' X 1 " --------- L.P. HEATER#1B-LEVcL POINT ~ ~ 461 X 3 ,I II ---------
RBF TJM N/A 

' !GAUGE GLASS! BOTTOM CONN. 4 INCORP. ' 
382 ' X 2 II L.P. HEATER#1B INSTRUMENTATION TREE ~ ~- 462 X 3 " ~-

RMP 92-2016. 
' ILC123, LSL124, LSH1251 BOTTOM CONN. '4 REV, DATE DRAWN 
' 
' L.P. HEATER#4B-LEVEL POINT ~ 

5 1 0239€ JHK 
383 ' X 1 II --------- ~ 463 X 3 " --------- CHKD, SUPV, APPD. 

' !GAUGE GLASS) BOTTOM CONN, /4 
NOTES: NIA ' MAL A~R 

' L.P. HEATER#48-INSTRUMENTATION TREE 
~ ~ 384 ' X 2 II 464 X 3 " INCORP, ' ILC143, LSHH1441 BOTTOM CONN. /4 

' RMP 95-2011. 
385 ' X 2 II L.P, HEATER#1B-INSTRUMcNTATION ~ ~ 465 X 3 " --------- CAPPED 1 . FOR NOTES, SEE DWG, M-22AD03. DATE B ' TREE BOTTOM CONN. /4 REV, 

' 7 051004 

386 ' X 2 II 
----------

L.P. HEATER#2B INSTRUMENTATION ~ ~ 466 X 3 " 

----------
DRAWN CHK'.). SUPV, 

' 
' TREE BOTTOM CONN. '4 RLW L)C DLB 

' 2 II L.P. HEATER#3B-INSTRUMENTATION ~ ~ 
INCORPORATE 387 ' X 467 X 3 " 

' TREE ILC135, LSHH1361 BOTTOM CONN, "4 MP 02-2008 
' FCN-04 
' ~ 388 ' X 2 II --------- L.P. HEATER#4B-INSTRUMENTATION TREE ~ 468 X 3/ II --------- REV. DATE 
' 1LC146, LSL147, LSH1481 BOTTOM CONN. 4 8 110904 ' 

389 ' X 1 II ~ L.P. HEATER#1A LEVcL POINT ~ ~ 469 X 3 " ~ 
DRAWN CHKD. SUPV, 

' !GAUGE GLASS) BOTTOM CONN, '4 TJC MAL TWS ' 
390 ' X 2 II L.P. HEATER#1A-INSTRUMENTATION TREE 

~ ~ 470 X 3 " ---------
INCORPORATE 

' RFR-22941A. 
' ILC93, LSL94, LSH95) BOTTOM CONN. '4 

' 1 II L.P. HEATER#4A-LEYEL POINT ~ ~ 3; II ~ 391 X 471 X REV, DATE 
' !GAUGE GLASS) BOTTOM CONN. 4 9 102908 ' ' 2 II --------- L.P. HEATER#4A-INSTRUMENTATJON TREE ~ ~ ---------

DRAWN CHKD. SUPV, 392 ' X 472 X 3 " 
' ILC115, LSL116, LSH1171 BOTTOM CONN. /4 EWM RL W LWR 
' 

393 ' X 2 II L.P. HEATER#1A-INSTRUM~NTATION ~ ~ 473 X 3 " INCORPORATE 
' TREE I LC92, LSHH91 I BOTTOM CONN, /4 MP 07-0033 ' 
' 2 II ---------

L,P, HEATER#2A-!NSTRUMENTATION ~ ~ ~ 
FCN 01 

394 ' X 474 X 3/ fl AS-BUILT CLASS 1 ' TREE BOTTOM CONN. 4 

' 2 II ~ L.P. HEATER#3A-INSTRUMENTATION ~ ~ ~ 395 ' X 475 X 3 " 
' TREE ILC105, LSHH1061 BOTTOM CONN. <4 

A ' DRAWN (DATE! 
' 2 II L.P, HEATER#4A-!NSTRUMENTAT!ON 

~ PIPING & INSTRUMENTATION DIAGRAM 396 ' X --------- ~ 476 X 3 " --------- N/A 
' TREE ILC114, LSHH1131 BOTTOM CONN. '4 
' Cf-lKD, \DATE I CONDENSATE SYSTEM 397 ' X 6 II CONDUCTIVITY TAP RETURN ~ ~ 477 X 8 II 8 II ---------

AIR VAPOR TAKEOFF N/A ' ' FOR !. P. UPPER SUP\/. COATE J 

398 ' X 6 II CONDUCTIVITY TAP RETURN ~ ~ 478 X 8 II 8 II ---------
AIR VAPOR TAKEOFF SHELL N/A FSAR FIGURE 10,4-2 SHEET 5 

' 
' FDR I . P. UPPER PLUGGED TO APPD, {DATE l LOCATION CLASS 

' 6 II ~ ~ 8 II 8 II --------- AIR VAPOR TAKEOFF NIA 
CALLAWAY PLANT 

399 ' X CONDUCTIVITY TAP RETURN 479 X SHELL ' FOR I.P. MIDDLE ' UNION ELECTRIC COMPANY REV. ' 

~ ~ 
AIR VAPOR TAKEOFF M-22AD05 400 ' X 6 II CONDUCTIVITY TAP RETURN 480 X 8 II 8 II ----------- ST. LOUIS, MO 9 ' FCR J.P. MIDDLE 

' 

8 7 6 5 A. 4 3 2 1 



➔ 

8 
900'i1ZZ 

7 
AD AE 

~ 
---::r□ AE-177- AE-177- FWIV "A&D" 

315-HBD-3" LO DBD-3 11 
- DB □ -z" , }--~"-'"r-G,_.:;.:;:::...;;._-<, M-ZZAEOZ ( 

AEV439 

AEFI 
11 0 

-7 

1 ., I H-4 l 

FWIV '1B&C" 

M-2ZAE02 ( 

I D-4 l 

6 

7>'' ~ ----.x!--i .... ' 
9 

AE-175-DBD-2 "~ 

1 J 19 AD = AB 

';,.o' ~ 
DRAINS FROM 
MSIV & FWIV 
ACTUATOR STEAM 
LEAK-OFFS ,-_ 

TEMPORARY------'---.-' 
FLUSH 

~ AB-514- AB-514- MSIV "A&D" 
~ 428-HBD-3" DBD-3 11 DBD-Z" , }--T::,_"'.--1'-'--i.,:;,:::;,..;..._..(; M-22AB02 (_ 

CONNECTION "' I NOTE 3 I -~ 

NOTE 1 

125-HBD-ZD" 

SCH.BO 

AC-215-HBD-1 11 2" > M-22AC02 )------------------~ 
I G-8 I 

> )- AC-214-HBD-2" 
M-22AC02 --------------------

1 C-8 I 

1:1 , . 
ABV385 

0 
<t "' ABFI 

~ ,; I 1 5 

1 ,, 

MSIV 11 B&C 11 

AB-518-DBD-2 "/ ( 
, M-2ZAB02 

IH-31 

I H-4 I 
= 

316-HB!l,, 
I I I~ 

HB~l,:sD 

m>-i ~ 
.:--:,, I V424 LOOP 3 

317 HBO 1 ,· , II Al < < 
1 I I Tl,/ I:•}------ M-22AB02 

-® 
V423 LOOP I 

,1 _.,, a < < . . 1 ,«~------ M-22AB02 
IE-41 

361-DBD-1" 

360-DBD-1" 

HB~ I !BD I B-4 I 

~ 
V422 LOOP 4 

·~ r-:«J------< M-22AB02 < 
I F-4 I 

363-DBD-1 " 

315-HB!l , 
I ' I " 

HB~l!BD 

m'>-i ~ 
.:--:., I V425 LOOP 2 

31B-HBD-1",:, " _.,, < < 
,I,,~ ,. 1 ,«}------ M-22AB02 

HB~1.:BD I C-5 I 

362-DBD-1" 

DRAINS FROM MAIN 
STEAM LEADS AHEAD 
OF MAIN STEAM 
ISOLATION VALVES 
ISEE DETAIL 1 

- ZONE F-1 l 

AB-204-HBD-4" -< DRAIN HEADER FROM 
-------------------- M-22AB03 < MAIN STREAM LEADS 

_ AHEAD OF MAIN 
IB-21 TURBINESTOP VALVES 

AC-002 HBO 3" < DRAIN HEADER FROM HP -----=---=--------------< M-22AC01 TURBINE STOP VALVES 
~----~ BEFORE SEAT DRAINS 

BECHTEL VENDOR 
IB-81 

319-HBD-2 11 

--r--i::i ::}---;--< M-22AC01 
I I IB-81 
L---111 11 I 

✓ 

< DRAIN HEADER FROM HP 
TURBINE CONTROL VALVES 

- BEFORE SEAT DRAINS 

~:._-_z~.::_H~~~_''._ ____________ (._M_-~z~z-A~C~0~1-<~ ORA IN HEADER FROM HP 
_ _ TURBINE STEAM LEADS 

18-81 

SECOND STAGE 
REHEATER A 

2 11 AC-211-HBD-1 II 

1 ST STAGE L..:..-{:,------------------( M-22AC02 < 
REHEATER A -

AC-209-HBD-I " 2" I G-5 I > M-22AC02 )------------------~ 
IF-71 

1ST STAGE 
REHEATER C 

> )- AC-208-HBD-2" 
M-22AC02 --------------------

( B-7 I 

MSR C 

> )- AC-14D-HBD-2" 
M-22AC02 --------------------

1A-31 

MSR C AC-134-HBD-2" 
) M-22AC02 )---------------------

1 A-4 I 

MSR A > M-22AC02 )-------------A~~-~._3_:~E_~'.'._ 
IE-21 SHELL POCKET DRAINS 

125-HBD-20" 

SCH.BO 

AC-130-HBD-2 11 MSR A 
---------------------( M-22AC02 < 

IE-21 

AC-131-HBD-2" MSR A ---------------------< M-22AC02 < 
IE-21 

AC-132-HBD-2" MSR C ---------------------< M-22AC02 < 
I A-3 I 

AC-133-HBD-2" MSR C ---------------------< M-22AC02 < 
I A-3 I 

DRAINS FROM COLD 
REHEAT LINES TO 
MSR'S A&C 

2" AF-167-HBD-1 1,{ -<~-----<- 12TH STAGE H,_J----------------- M-22AF02 LP TURBINE 
EXTRACTION 

(0-81 
DRAIN 

2 "_ AF-1 85-HBD-1 l,,z" -< H,_J----------------- M-22AF02 

IC-81 

< 9TH STAGE 
LP TURBINE 
EXTRACTION DRAIN 

fu-C~":9~Z_:~£__2'.'._ ________ -( M-22CA01 < 
I F-6 I 

N STEAM SEAL 
CA-009-HBD-1 r-------------1> (}----< M-22CA01 < 

( C-5 I 
/ 

DRAIN FROM STEAM 
LINE TO 2ND STAGE 
REHEATER 
DOWNSTREAM OF G.E. 
CONTROL VALVE 

DRAIN HEADER 
FROM MAIN 
STEAM DUMP 

FROM STEAM LEAD 
TO MSR j/B 11 &11 D11 

STEAM DRAIN FROM 
SGFP TURBINE uAu 

5 

> )- AC-222-HBD-2" 
M-22AC04 --------------------

1 G-8 I 

REHEATER C > )- AC-212-HBD-1" 
M-ZZACOZ ----------------

- 2 JI 

! C-5 l 

REHEATER D ,, 

> )- AC-220-HBD-1" 2 
M-22AC04 ----------------..r-1-(_J----I 
I G-5 I 

> )- AB-257-HBD-4" 
M-22A803 -----cJ--------------• 
I G-1 I 

AB-316-HBD-1 II zn 
) M-22AB03 )------------------11-C_-r-i 

I H-2 l 

c;_\, 
I V437 

> )- • 1 335-HBD-2" 
M-2 2 F C03 ---;--i::•::}- - ► I ◄ -[::•(~~--,--f-----,,~f-=;;:_:_=....:...--1 
I G-8 J I t---~ \7 ~, ~, \ ~ 334-HBD-2" 

• ~ >( ) • 'r I ~_/ 7_/ 'r 
I I I I 

L--+-,l+----f'r----• 
✓ --

/ REHEATER C 
AC-210-HBD-1 11 

_ Zn > M-Z2AC02 )-----------------'"l_J_,--,_;;..,..i 
DRAIN FROM STEAM 
LINE TO 1ST STAGE 
REHEATER < 
DOWNSTREAM OF G.E. 
CONTROL VALVE 

SHELL POCKET 
DRAINS FROM 
MSR'S C&D 

9TH STAGE 
LP TURBINE 
EXTRACTION 
DRAINS 

/ 

12TH STAGE 
LP TURBINE 
EXTRACTION 
DRAIN 

I 8-7 l 

REHEATER D 
AC-223-HBD-1" 2" > M-22AC04 )-----------------'"L]-C1-='-I 

I F - 7 I 

MSR C If > M-22AC02 )-------------~.::_1_:::_-~~.::_z_ 
I C-3 I 

MSR D 

> )- AC-127-HBD-2" 
M-22AC04 --------------------

1 E -2 l 

> )- AF -187-HBD-1 i,,t 2" 
M-22AF02 ----------------'"LJ 
I C-4 l 

2 " > )- AF-408-HBD-1 1,,z" 
M-22AF02 ----------------~-(__J----1 
I D-4 l 

RELIEF VALVE 
BMV319 DISCHARGE 

) M-22BM01 '--------:, 
- fsM-325-HBD-4" 

ID-21 l 
V435 

LP 
CONDENSER 

STEAM SEAL 
37D-HBD-1" 

~-------,>(}----( M-22CA01 < 
I C-5 I 

STEAM SEAL 
C A-02 4 -HB o-3,,,{' 

> > ..,., • 
1 

326-HBD-1 1 ,z" 
M-2 2 F CO 4 - - - - -{::.:::,f----',--1 --.._, 1-....:..:..:.....:..:..:..._..:...._►--I 

<S> 
VZBO 

I----{' , 
' ' LO 

NOTE 4 

8 

-------------< M-22CA01 < 
AD F C I C-6 l 

1 " 

MISC. DRNS. 
FC-085-HBD-4 " 1 < 

, M-22FC03 
151 -HBD-4 11 . y 
380_HBD-1 " 12TH ST.EXT.DRAIN (F-21 

L.---------7>(}-------< M-22AF02 < 
I A- 7 I 

7 

S.G. FEED PUMP 
TURBINE H.P . 
STOP VALVE 
DRAINS 

6 

I H-2 I 

V433 

> > / • , 323-HBD-1 112" 
M-22FC03 - - - -· -{~Cf----f' ,-...._,f------..:....-►--l 

( H-2 I r-_J.I ..-~ 
7 324-HBO-I" 

I 
I 
I 
I 
I V434 

> > I • 
1 

325-HBD-1 1 ✓t 
M-2 2 F CO 4 - - ---,[) :l'.'.'.:;f-....L--',--,,_, f--:..:.:_...:..::__:'-------I 

I G-21 r--, 1..-~ 
321-HBD-1" in 

I 
I V432 

LP 
CONDENSER 

> J e. 1 322-HBD-1 1/z" 
M-22 F C03 - - --t:t.r:"}-...L-{'--'-..... l-..;;.:;,;;_:.:::;:.....;_;,_►---1 

_ • 1 ...._, 375-HBD-8" 16/J i..;___;___:;.:.......:...-r1~__:_:.--1 I G-2 l 

5 f 

NOTE 1 

DRAINS FROM 
COLD REHEAT 
LINES TO 
MSR' S B&O 

123-HBD-20 11 

SCH. 80 

4 

4 

3 2 

NOTE 1 

,~, STEAM DRAIN FROM 
V436 T' SGFP TURBINE "B" 

333-HBD-2" , I 
t-------,,/}-,-'T""-'1-:::~.~- ► I◄- --f:•:}- - - r---( M-22F C04 < 

332-HBD-2" ----1 I < G-8 I J ,r~> ~~,> ~ 
,-' \_r I ~_/ ,-' 
I I I I 
1----f--'l----+-4---J -- ✓ 

...--1-~ 

1 

NOTES: 

I. LI NE MUST BE RUN HORIZONTALLY, 
INOIVIOUAL DRAIN LINES SHOULD 
BE SLOPED TO THE HEADER AND 
CONNECTED AT 45". SCHEDULE 80 
FOR EROSION PROTECTION. 

2. ORA I NS ARE ARRANGED SUCH THAT 
SOURCE PRESSURE INCREASES 
AWAY FROM THE CONDENSER. 

3. FOR CONDENSATE AND FEEDWATER 
SYSTEM FLUSH, SEE M-22AE01 
ZONE B-6 FOR OPPOSITE FLUSH 
CONNECTION. 

4. KFC02 STEAM SUPPLY CONDENSATE 
DRAIN, ADV0280 LOCKED OPEN TO 
ENSURE DRAIN PATH AVAILABLE. 

m>-i I~ T -® 350-DBD-1" 

'; 31 6-HB:"1,, I, . .......,, --Cv}s .-3-4...1.. T,.... ... .,.1--~ TL--{:7----'~I,.~ '' ,V 42 ~ ~ ~ (------. r e-~ , ;--,,_,•..r------ M-22AB02 

L: \153B AB-V224 
I " 

3,/ DBO 

( E-4) 

HBD DB □ 

2ND STAGE 
REHEATER B 

AC-221-HBD-1" 2 11 

) M-22AC04 )-----------------...r::i-c-- ,, HP HEATER 7B 
ID 51 12 r--, 341-HBD-1 1..-z" I -< < - I'-..;;..,_:_}-,..;;..;..;__;=.;....;...a..-,,>(]- - - - - M-2 2 AF O 1 

IF -2 l 

HP HEATER 7A 
~ 340-HBD-1 1/z" , -< < 1 ST STAGE .-------,_7-....:...;_;_=;:._;__e_,>(]----- M-22AF01 

REHEATER B -
AC-224-HBD-1 II 2" ( F-8) > M-22AC04 )------------------ri.:.,_ 

I B-7 I 

MSR B 

> )- AC-13B-HBD-2" 
M-22AC04 --------------------
1 B-3 I 

MSR D > M-22AC04 )------------..:'~-_2::;,:~!;_-3_'.'._ 
I D-4 I 

MSR B 

> )- AC-139-HBD-2" 
M-22AC04 --------------------

( A-3 I 

HP HEATER 6B 
12 II r-- 343-HBD-1 11z" I -< < I' ......... ;;..-,_: _}-..:..;;:._=.;....;...a..-,>(]- - - - - M-2 2 AF O 1 

10-31 

HP HEATER 6A w- 342-HBD-1 1..-z" -< < r--1 ,_:}-..:..;.:;._;=.;....;...a..-,,>(]- - - - - M-2 2 AF O 1 

I 0-7 l 

2 II - 345-HBD-11_.,z" 
HP HEATER 5B 

,>(]------( < ,,__ M-22AF01 

I C-2 l 

2 II" 344-HBD-1 1_.,z" 
HP HEATER 5A 

,>(]------( < - M-22AF01 -
IC-81 

3", 350-HBD-2" 
~I ~Ly-=::....:.=...::..-,>(]--- - --< M-2 2 ACO 1 < 

MSR D 11 ( B-7) > M-22AC04 )------------_:;::2_32:_'.i~~:_-
I E-8 I 

MSR D ,, "----- AC-137-HBD-2 
) M-22AC04 )---------------------

1 E-2 I 

MSR D 

2" AF-168-HBD-1 1
,/ l.,.:;.{7------------------( M-22AF02 < 

ID-61 

> )- AC-136-HBD-2" 
M-22AC04 -------------------- MSR B 

_ AC-129-HBD-2" -< 
IE-21 -------------------- M-22AC04 < 

II MSR'SA&C 311-HBD-20" 

LP 
CONDENSER 

IB-21 

YS01 V464 V534 V538 ST01 

YS02 V465 V536 V539 ST03 
YS04 V467 V535 V540 ST02 

YS03 V466 V537 V541 ST04 

DETAIL 1 

DRAINS FROM H.P. TURBINE 
EXTRACTION LINES 
TD HIGH PRESSURE 
FEEOWATER HEATERS 

SGBD TO #5 
HEATER DRAINS 

12TH STAGE L.P.TURBINE 
EXTRACTION DRAIN 

SHELL POCKET 
DRAINS FROM 
MSR 118" 

AB-V224 LOOP 1 

AB-V226 LOOP 3 

AB-V225 LOOP 2 

AB-V223 LOOP 4 

REV. DATE DRAWN 
4 5/6/91 SKC 

CHKD. SLJPV. APPD. 
RBF T JM N/A 

REDRAWN FOR 
CLARITY 

REV. DATE DRAWN 
5 l::42092 DLBr 

CHKD. SLJPV. APPD. 
RLW TJM NIA 

REDRAWN FOR 
CLARITY 

REV, DATE DRAWN 
6 041195 HLP 

CHKD. SLJFV. AFPD, 
SKC JHC N/A 
INCORP 
CMP 93-1002 

REV. DATE DRAWN 
7 041596 RBF 

CHKD. SLJFV. APPD. 
DJB AMR N/A 

INC'D 
OEC-1338 

REV. DATE DRAWN 
8 082702 JHK 

CHKD. SLJPV. APPD. 
MAL TWS NIA 
INCORP. 
RFR-22159A. 
REV. DATE 

9 090303 
DRAWN CHKD. SLJFV. 

RLW MAL TWS 
INCORPORATE 
MINOR CHANGE 
CAR 200305155 
CAR 200305441 
REV. DATE 
10 051704 

DRAWN CHKD. SUPV. 
RLW MAL RWW 
INCORPORATE 
MP 00-1009 
FCN-07 
REV . DATE 
1 I 052204 

DRAWN CHKD. SUPV. 
RLW MAL SKC 
INCORPORATE 
MP 00-1009 

< 
FCN-30 
REV. DATE 
1 2 110904 

DRAWN CHKD. SUPV. 
T JC MAL TWS 
INCORPORATE 
RFR-22941A. 

REV, DATE 
1 3 1 00805 

DRAWN CHKD. SUPV. 
EWM RLW TWS 
INCORPORATE 
MP 03-2006A. 

REV. DATE 
1 4 020806 

DRAWN CHKD. SUPV. 
JHK MAL TWS 
INCORP. 
AC 06-000040. 
REV. DATE 
1 5 030206 

DRAWN CHKD. SUPV. 
RLW EWM TWS 
INCORPORATE 
AC 06-000043 
CAR 200508998 
REV. DATE 
1 6 042007 

DRAWN CHKD-1 SUPV. 
RLW EWM TWS 
INCORPORATE 
MP 00-1009B 
REV, DATE 
1 7 022908 

DRAWN CHKD. I SUPV. 
RLW EWM SKC 
INCORPORATE CR 
CAR 08-000047; 
CAR 200800587 
REV. DATE 
1 8 032708 

DRAWN CHKD. I SLJFV, 
RLW EWM TWS 
INCORPORATE CR 
CAR 08-000064; 
CAR 200800749 
REV, DATE 
1 9 062717 

DRAWN CHKD.ISUFV. 
JER MAL DME 
INCORPORATE 
CR 
201604470-001 

AC-040-HBD-2 < < r------------- M-22AC02 SCH BD 

I 

I G-2 I 

II MSR'S B & D 
AC-228-HBD-2 < < r---------- M-22AC04 

I 

HP 
CONDENSER 

I G-2) 

MSR RELIEF 
VALVE 
BONNET VENTS 

3 2 

AS-BUILT CLASS 1 
DRAWN WA.TEI 

N/A 
CHKD. WA.TE J 

N/A 
SUPY. (DA.TE l 

PIPING & INSTRUMENTATION DIAGRAM 
CONDENSATE SYSTEM~ 

FSAR FIGURE 10,4-2 SHEET 6 J 19 
N/A 

APPD. 

N/A 
lDATE I LOCATION I 

( CALLAWAY ENERGY CENTER l I 

UNION ELECTRIC COMPANY 
ST. LOUIS, MO M-22AD06 

1 

cuss 

REV. 
1 9 

H 

G 

F 

E 

~ 

14111 

D 

C 

B 

A 



H 

G 

F 

E 

D 

C 

B 

A 

8 
LOO\fZZ-~ 

L.P. HEATER 
<,J EAD02B 

7 6 

c OVERFLOW c-===;;... _______ 345 LS 3431------------J 11 7 
,---------i346 

@ 
344t--------, 

@ I 7 XJ5 _ _._ ___________________ _,___ 

V302 358 356 V301 
DRAIN [--IMO ... --------.:.' ::,AD:;,0;;.4:..;_l -L3:!5[7[_ ___________________ 3:l:52!5j_}-...;.;1 A:;:D;,:Oa;;4:_l:..._ _______ J__..,. -... -

(TE\ [----- 4 6 8 4 61 '--] 

9 1;'.;' [ 467 462 J 
L,P, HEATER , c 

AF 
,-----,1:IY.:;,. V931 

EAD038 . C 466 463 C 
<,) (jl ! V505 [ 465 :J E/>.D03C 

' I 464 J L. P. HEATER l AF TJ_ ~[) o. TJ_ ~ i D. TJ_ F42' o. '----, 522 160 I---'-( A'"F....;0;.;;8...;I _ _, FROM MSR "D,, 

-T_ i9 □. T- ;a □• V464, (AF37) 101 oss (Ac141 o 4 < 
r.7 

WATER SEAL 

L---.1..---------t:-.rj-______ _;,V,:;2;;5,:;0 __ _;,<,:A:_F_;,3.;,7.:,_il 139 ( AD08 I H'f~J\38 
• ~ 098 
V247 .. (AF11) 534 533 (AF11) EAD03B 

AFV307 .l>:J--...;...;...;...;.;.+.:.:,_- - - - - - - - - - - V4 52 
L,P, HEATER L..--j ... f----,] 

-- F.O. T 37 

EAD01B (') 
L.P. HEATER 

FROM MSR"C" 070 ( AE0 5 ) ,._ ·~~t>----:~' A~C:0:1~3:,211 · ~ !_ C 5 XJ-- _[l57 _______ _f:L .:_20~£'_-0 _". _________ :1._G_:I_ ( AF08 I V259 
AE 

FV18 -9TH. STG. TURB. EXTRACT. ----.;;i-i □48 

V24_:I (AF371 

A~V167 .i '-----t.-◄--,1 

....,I;} v~~6 

F, 0, 

L---------[:«":}---___;___;;;.;.;-,095 
XJ---• 

12TH. STG. TURB. EXTRACT.-----==no51 ! 
V253 (AF371 ,----i:.:::::;----------t,i,:j----=..;.:..:..i104 

EAD04B 
L.P. HEATER 

-_-F.O. T 44 

EAD04B (') 
L, P. HEATER 

AF 
V476 . 

_ (AF57} 
AF V2 9 8 ~[><:J-__;_..;.:.___;',j 3 8 6 } 

( AF 4 8 I 
AFV340:1>c·,-_;_::::.._:.:;_;:;;j337 

AV998 (A004} ~.;;..;;.:;... ____ :.;;;;__;_.:,.io66 

( AF 3 9 l 
AFV460 •►f--__;_..;.:.:.:...;.',j 122 

INSTRUMENT 
LlNES 

I AF 3 9 I 
AFV450 ;-...,_...:.:::...::.~119 EL, 2033' -0" 

AAFFVV328529 (~:: •• ::::~:~:::~::. ::-;38885-} ~NtTtNLJEMl:;---------------( 38-;-~I AF;4StAL WELDED 

~ • INSTRLLMENT <1 382 '---:_; AFV257 

( AF 3 9 I 
AFV441 :►•-~~~116 

( AF 3 9 I 
AFV472~►◄~,-_;_:.;;_:;,.;;,;:.,j125 

I AC24} 

L INcS [ 383' ] SEAL WELDED 
' 

"-'-( .;.A_F ;;.5 .;.1 .;.I-{> .'J <, 384 t= ~ AFV360 /\ AF 

IAF151 ,._ V277 TLV74A 
ossr--'=--{X,f-'-''-'-'--=-------r-.,_. 

5 

[ 441 J.P. CONDENSER 
I EAD05B I 

(AF08) _ ~ V241 Y ... AF F,O. V65? 
043 i-,.;_;.;....;;;;..:._[><::r-,:=.:....+1 .. L V 1 3 7 AF '----{X}-.....;~ 

(A011 I : .V3Q_2 f,Q. Y LV146 V232 ~ F O 05 

4 

L.P. HEATER 
EA002C \,) 

_ F.O. T 29 

AF 
V465 

3 

'-'O'-'V'"F;;;R.;.F,a.L;;;.DW;;... ____ .:..,i 
[- 339 

,----------1340 

@ I 

2 

3 411-------------J cs 
I 1 8 

342t--------

@ I XJ6 

V304 352 354 1/303 

'-.:.-ia-ill-----:::-----'1!;£,2,:;_6.;_l-{22,L __________________ ..J.2.1.J-i!!2.2.'"'"-l -------....1---tMOII· DRAIN [~ 351 353 ° 

~ ITPI ~---<460 r------------------ 4561---J 
r.1 [---1459 I I 4551---] 

L.P. HEATER VSOO ~ 458 I r-. 137 /\ II 454 ~ 
EAD03C <,J <,) 'l' /16\ 

' I [--1 457 I f AKV829J L 537 (AF121 

, AF 
,----.1,U:::,. V932 

IF. o. T F. o. T F. o.' ~--!517 I ']: AKV830 ---+------- - EAD03C 
L,P. HEATER • fL..3_3 __ f,L-_3_2 __ f.1-_3_1_r:-::1--....:.'.:A:,_F3;;_7:.,.l:-i100 I r . ' @)ors 4155381-1--_-_-_J.....;(.;.A;;.F;;.0;;.9.;.I _ _, 

V25 i T TO MSR "D" 
538 I 204 IAC14l 

·r:;xc1·-----l:.,;A:.:,F..,:1-'-2..:,lj... _____ .J 1 • ~~~ ( ADOS I D-4 ) 

AFV309 IAF371 ,1-AK'/831 (AE061 

HV113C 

(AF091 
v ~ 

WATER SEP.L 

V453 
097 !_ AKHV205 ~ 069 

TD MSR "C" ........ ,./1_§,,, 159 
~ft~_j"".'.",:_r f;_AS,C 1;,.:3~1:..j ( C 5 ---.. 055 EL. 2042' -0" 

V248 V258 
AE 

FV2B 

~~ 
.__...,.I----''] 

F. 0. 
- F. 0. 
_-_ 28 

F. O. 
--.... 27 

XJ -----------------------------
AEV1 71 

L..------........ -11 

EA001 C (') 
L,P, HEATER 

~ 

9TH. STG. TURB. EXTRACT. -----{J047 
V245 (AF371 l....--------e:.:J----.:.;::..::.;..:-io94 

- _:X~J-=~~ 12TH, STG. TURB. EXTRACT, 050 
VZS~ ( AF37) 

,----,--------------~,:.1----...;_;.;;_::..:...:-,103 

_ F. 0. 
_- 35 

EAD04C (') 
L.P. HEATER 

F . 0. ' 
34 

AF 
V477 V9 9 9 )<1"1----, • 

EAD04C 
L.P. HEATER 

_ lAF49J 
AF V 3 4 6 ,_.[>~()--:.:.:;...:.;~ 3 7 9 ' 

IAF581 > 
AFY304 ,-.l>~()--~..;;.;~378, 

• IAF391 
AF V 4 5 2 .~◄,l--.....;....;;.;.c-,f 11 8 

IAD031 ._ _____ ....;...;;;.;.;"'-!065 

AFV625 
11-1 --1 ..... , ... ----... , 

AFV632 AF Y V394 
~_;_➔-•■Ifill------, L V21 l _ .. Nll .. i!ll--l-,[) 'J 

F,O, AF Y I F.O. V395 

AFV462 I AF 39 } 
1 Z 1 

F.0.12
1

, 
, I ,1--------1407 

( AF 1 9 l 

INSTRUMENT 
LINES 

1 41 
\,) 

• AF 
L-~iT'N V937 

EA004C 
L.P. HEATER 

(AF22) F-?; 15 Y39~ ly_ AF 
41 0 I------, ,-----{><-:J--,

1
,-....... L V2 30 

F. O. AFV628 
L..------1.•.---J 

(AF21 l r.~: 14 Y39~ .Ya AF 
409 I------<, I ,,----O-C.,--.

1
- ......... L V2 2 G 

F.O. AFV640 
L..------1.•.---J LV214 .. _....liif.__;_.L--------<[::(] 

F.O. AF Y 1/397 
LV218 

F. 0.11 i,;1--I_A_F_1_s_1., 406 
LCJ 

F.0.10 , [AF171 IAF201 F.O.l-1_3 ___ Vt3>9(8,--.----19-◄ AF 
- ,,1--1-A_F_5_2_1_,~05 _______ _f:l,,.:_Z03:3_'_-o _". _________ 4os 1--1_A_F ___ 5_2_1 _---1,, I F. o. L v22\Fv639 

AFV536 F. Q. 
[--11.--------' 

F. 0. 
AF V3 38 "l>C_,-...:..;...:..;;;;....j 3 8 0 \ I NS TR UMEN T 3 7 6 E-----,>·(]· AFV3 8 6 1..._...:, ___ -I.MO.I--~ 

. IAF55} .> LINES IAF521 
AF V2 65 .,1><_:1-__;_=;;;..:.-l 3 7 7 , 3 7 5 i,.;_;.;.;...;;.:.....;__,: AF V 3 8 7 

• IAF39} 
AFV474 ., .. ,,-----3124 

IAF391 
AFV443 ;"◄.f----'--''-'-'-,f115 

• IDA021 
DAV132 "•-_;;_=;.;_,235 . 

(AFSE:i) 
374~...;...;;.;;....;...;_f>v(I~ AFV263 

( AF55 l 
373 ., _,_, A.FV26"1 

02 0 ~{ ,:A:;;B:;;04.;,_;,I --r::::::i.:Ac:;;B,::X:,4;;;5 __ tV - >-1 4(4,--10."I, ◄- UV 4 5 AF 

r.7 

1 35 i,-;-.;....;___;_[::'<}-..;.;;.=-=---l .... f----~•x~J--,--,1 .....;· .;;...;· ;.;.. __ 
C> - V420 

DAV039 :,:x:"1---. p I 
64 

. [0A021 
DAV131 "•-;;;.=;.;_,237 

(AF09) -.i F.C:. V574 V277 036~
0

-.....;. ____________ ___; ____ .._ ___ .::,<J,-------, 
! AF09 I V239 9 AF ( DAD2 l 

V053 244 } WATER BOX 
I DA02 I VENTS 

V064 .~f---r-------=--,-...,..,,...,...==.;_i 2 45 4 78 
CONN, 170 10, 

DAV100 '><1--.J ) M-22AD08 '/i--~174 ~ 
CONN. 175 

) 
, <E-51 

M-22AD08 /.,_ __ _;;_...;.._ ____ --1167 

511} 
THERWOWELLS 

--~512 

I DA01 I 

DA V09 8 "[>(·,--~ 

VOZ 7 • 284 } WATER BOX 
VO 2 B ."._<:,:D:.,:A:,:0:,:1.;.1-, 2 8 5 D R A I N S 4 S O 

_ (DA02) <!) 
V062 .NMl.1--.L.------...;_.;;.;.;.;;..:.:..,i 2 4 6 } WATER BOX 

•.. 1---.-------:_ID:;;A:;D;;,:2'"1-, VENTS V065 247 

. 
JAV101 .t><I---' 

CONN. 187 

PLUG 

PLUG 

---i 321 

---<322 

) ' M-22AD08 /';---------< 1 79 

IE -5 I 
513} 

THERe:□WELLS 

---<514 
CONN. 182 

482 > M-22AC08 ~l---------1136 

(E-51 (DA011 1•' 
V0 26 ;"._....;.:::..:;::,:_;-i z86 } WATER BOX~ 

DA V09 7 [>(,J---i • ,.._..;.I ;.D A.:.;D;.;1..;I~ D RA I NS 
VOZ9 ,.. 287 

_ (DA02) 
VOS 1 -"4-_ __._ ______ ...;...;;..;.;;,.;;,;_, 248 } WATER BOX 

•.. 1---.-------.:.;( D:;;A:;0;.;2;.;I~ VE tH S V066 249 

. 
DAV 1 02 .t><I---' 

CONN. 194 

PLUG 

PLUG 

---<323 

---<324 

CONN. 199 
) ,l-22AD08 'o------< 191 

) 
, (0-4i 

M-22AD08 /l----'-----------1198 

<C-51 

THERMOWELLS 

4B 1 
{o' 
~ 

(AF08) _ V238 LI. AF F.Q. _ 
040 l--...;...;-◊<J-.;..;;;;;.;;..-1 .. L VI 30 L..---1•1-....;~ 

" ; 

r...:.I .;..A C;.;2;...;4..:,1 ',j 
C 442 

• 
039~;.;;_;.;;....;_ _______ i'>v<l--➔ ... LV1GO 

F.0.06 F.;J. I AF09 I 

V421 

484 483 
b.;.1::;A::_F.:.13;;..:..I -{>-(I-V~2:;_7:,;';__.::.F.:.-:;:□.:.• __ ..,.9.,..:L.:V.:1.:2.:3-{V2>3<5l---:CEO=N~N~-[:34) • 03 7 F ~ ... - ... C 6 ) 

I AB04 I X44 ABY142 9 
1 \V106 V204 

H.P. CONDENSER 
I EAD05C I 0301--------1,1--------------.._ _____ _ 

0 0 01 8 r...;;:..:....;...;_ ___________________________ ;_T""--C::::J---,'> 0 <1--➔- UV44 VOTO IDA021 
a-i11--.L.--.....l------------.....:,.:::;::::,:;..:...jz25 c WATER BOX 

486 

0 

l. .. (AF38l 0311"--....;...; ________________________ ..., 

IOA03J V046 
WATER BOX : 238 1--;..;;.;;....;_ ______________ V_0_4_5 ___ r--~:a-ill 

VENTS \. 239 1--1 ;;.D A'"0;.;3;.l...;...; ___ ~=-=~--,--+N!I 

485 

0 

CON~. 172 

1 66 1---'"u:-""m_/<._~E j2'._i.( 
I CONN. 171 

1 73 ~--'.,FE~2-(( 

4251----} 
THERMOWELL 

425L..--
( DAO 1 I 

7 WATER BOX ( 278 1--'-.:....;;;......;...;+9'11 VOl O 
DRAINS < I DA01 I 

DAV080 

~ 2791-----.-... voos 
I DA03 > 

V044 

~241 

7 

DAV082 
; 

DAV081 
' 

WASER BOX 
VENTS 

H 3161----

1-... 315L..--

PLUG 

PLUG 
DAV083 

e 

488 

0 
487 

0 

V04 7 ·~ (DA03l 
2401--==-------'--➔ ... 

THERMOWELL 
428L..--

4271---- } 

CONN, 177 

1 7 8 1---;:;;:;;:;;;:--;-:;;;:--"'-'..._!c_E:::2~J. ( I CONN, 176 

185 r:-::-:•<=Jo82[:=< 
I DAO 1 I 

WATER BOX , z30r;;...;;..._+Ni1 V0 11 \
1

7 DAV079 
DRAINS < I DA01 I l_ 2811--'--.;._ __ .__ .. V008 

( DA03) V04) 
WATER BOX ( 2 43 r;..;::.;:_;.__ _____ .....1._---i.,.. 

VENTS ( 242 rl.;.D __ A.;.0.;.3...;I ______ -, __ ..,.,.. 

PLUG 

PLUG 

THERMOWELL 
430L..--

V048 
7 

L DAV084 

317L..--

318L..--

4291----} 

CONN. 195 
1901-------~ 

COflN. 196 
0-2 ( 

F. C. 

X43 AB'✓ I 40 " 
..eof--.---...--------------_;l_;;D:;:A::;:D,:;;2_;,I .j > VE.NTS 224 

/ 

1---c:::::J-----v· <I-'__.,.,.. ... .. .. UV43 
F.C. 

9 
I---C::J--~a::Xj~---1 ..... ~ UV42 

X42 ABV138 

F.C. 

X41 ABV136 " 
L..-c::i-----v· <I--__.'.,.. -- UV41 

F.C. 

V069 

V068 

; 

V105 

' 

7 

V104 
a 

. , 

p I 
62 

. 

V203 

V202 ., 

DAHVI 3 l.....-,1------1164 

DAHVI 4 1.....- 165 

{ 
431 

THERMOWELL 
---1432 

. (0A01l 
V0 33 • 266 ':, WATER BOX 
VO 3 4 : ... ◄ • .;....;.r.;;D.;.A.;;0.;.1 .;.I➔ z 6 7 ; D RA I N S 

PLUG --.,303 

--oi304 PLUG 
IDA02} 

226 ~ WATER BOX 
"•--.-----,--------------.:.'.::;D:,:A::;:0,::;2.:.1-122 7 < VENTS 

/ 

V071 

CONN. 55 

C, 

V107 

' 

J ) G 2 > 
AC vt~o CONN, 58 AC CONN. 50 

V94\ ~ lJ!;J:r.::._➔);:Jic:=;s~) V93~ ~~ 
C7 CJ C7 

(MSR"D") (MSR"B") <G-
71 

' 

ST 
03 

7 AF 
0 V518 

' 

V517 

0 AFLV 
V49~ _ I . 1 65A 

.--D<J.-M . .a 
F . 0. 

V511 
O. LV 
_ I 20s 

0. L V 

" 
V205 

-' 

p I 
65 p I 

61 

07 

DAHV121.....-1------i183 

DAHVI 5 1.....-,,-----f 184 

{ 
434 

THERMOWELL ---, 
433 

VO 3 2 .... 1-...;...;I D;.;A....;0.;.1...;1-1 , 
268 . WAT 0 R BOX 

s V103 . V035 .... ,.._.;.1□.;.A.;.0;.1;.l;.,iz59 :' □ R-AINS 
1/067 ( DA02 l .,,, 

V 

"._...J ___ .1... ______ ...,.:.;:.::,:::..:..,i 228 c WATER BOX 

"4---ir----.--------.;,l .;,D:,AD::;2:;_1:.,i 2 2 9 :' VENTS . / 

V072 . " 
V108 

' 

' 

p I 
66 

V206 PLUG 305 

PLUG 306 

{ 
436 

THERMOWELL ---< 
435 

DAHV11 1.....-1------1188 

DAHV16l.....-1-----1139 
AF Y V230 . I AF121 

L V 1 5 2 l:¥]1---:,.;;.;;;;;_{:
0

1 ><-,-_:_:::..;_:;_;-I OZ 7 
F. □ . . IDA01 I 

V036 "._;.:;.;.;.;."---1271 c WATER BOX r.7 . 

489 
(o' 
~ 

491 
(o' 
~ 

493 
(o' 
~ 

!AF1S I V394 
I 34 i,.;_;.;.;..:..;....;_ ______ .,,----[;x(·,------, 

I AF09 I A~V242 y AF V088 . 490 
(o' 
~ 

WATER BOX 
VFNTS 

04 2 i-..:.,;.;;.;;.:..:.. __ {>< ,:J--➔-11111 L VI 66 I 

{ 
l-.;.<:_DA'"o;.;3'"1 ______ .;.F.;.•□;:.:..• __ .....1-1v"o,..52" 

230 
( DA03) V05i V087 

231
~=~=~~-::.-::_o~A~X[J~8~~~~1~~~~=:1_"_'_1 _c~otNjNt.I'j73 

171 1 r 'E6) 

{
505 ri?\

0 
DA l 

THERMOWELLS 

492 WATER { 273 VGI 5 
r.-i BOX ( DA01 l 
~ ORA I NS 27 2 f--.;;.;..;;.;....;...;_..,. ... VO 1 5 

( DAOJ l V050 

506 \ 46 ) ~f) 'Y CONN. 166 '.:.J 
112f-:-::-:-::::-'.:------...l-~JE86D> 

( DA01 I 

'/086 

WATE.'l BOX { 233 • - I VE <ITS 232 l-(.;.D __ A.;.0.;.3_1 __________ ._,.v ... os,.3 

3101---- PLUG 

3091---- PLUG CONN. 178 

177~------,-~~D~GC> 

THERMOWELLS {
507 .. ~A 

5081--- DAXJ7 ( 4~ I 

494 
(o• -

\..:.'_/ CONN. 185 
176l-----~1---=--..-.:.ii105=6°6-"-:) 

IDA011 ® WATER { 275 V014 
BOX i DAOI > , TE 

ORA I NS 27 41--;..;;:.:..;.__+Nil VOi 7 38 

3121----

3' 11----
( DA03 l 

PLUG 

PLUG 
V085 

I V049 V090 

yoag 

9 LV175 

F. 0. 

WATE, BOX { 235 
VE "-.J TS 2 3 4 1-( .;.D_A.;.0...;3 _I -------'--\1'0•511114 . . CONN. 197 

196r-------------------r,':JD2.=f6~ 

{
509 @)

2 
A 

THERMOWELLS 
51 0I---- DAXJ6 CON,. 190 
1951-----,}-----1 -:z:}>o:=;Gc) 

z 
V233 

515} 

---<516 

. lDA01l 
VOZ 5 ..... _:..:;;;:.::_~ZBS} WATER BOX 

1 97 r:-:---<=:Jo81=r< 
( DA01 I 

WATER BOX ( 282 1--'-;..;.;;.;..;__ ... ,. V0 12 

TURBINE 
KFC01A 

I 173A 
.--.w .... 

F. 0. O LV FC 
V074 

ST 
FC 02 

V075 

V102/ 

T;r HV 
260, 

V11 0 
V031 ;",._;.;< □.;.A.;,;0:_1.;.l...j 2 7 0 J DR A I NS 

PLUG ---1307 

PLUG ---1308 

(DA01 I ® WATER BOX { 2771-.:....;;;._...;_-I.~. V013 } TE 
DRAINS ( DAOI) - ? AF 2761-;..;.:....;_➔ ... VD1B 37 

1-.:.(.:A:.F.:G.:.9.;,l __ • _________ ~v>2<3:}5 ·-----➔'""I-L-V_1_s_3 ____ ..J 
033~ -.. 

...... __;_( D:,:A.;,;0:,:1..:,1~ D RA I N S 
V030 .., 289 

--~325 

DRAINS ~ (DAOl l '/105 
~2831----l_~_V007 [➔~~ 

320L..-- PLUG FC 
HV71 

_ F. O. 
94 

- F. 0. 
-- ':32 

PLUG 

PLUG 

3191---- PLUG ........... - - F.O, 
CONN. 37 r., 

, F 5 ( 

_ F.O. F,O, 

PLUG 

---,326 EL.2000'-0" 034~ 
----------~-----------------

---,339 

,----1 

I 503 I L ( 

4001----

416L..--

PLUG 

PLUG 

' . V463 

FC 
V06§ 

_-_ 95 T 93 f 91 ..... _ .... _..,_ _ __, .... __, 

V106 

I 144A 
.... --11 ... 

F. 0. 

• 
V097 

ST 5':;l' ., 
02 .'.r 

PLUG ----1418 EL. 2000' -0" 

,....r-._ ____ ...,....._,v_4_9_9_,.._v_4_9_1_,._2_6_2-.--...__2_5~4..--~ ..... v·_
4
_
3
_
7
_,._2T&_1_...__2_5_2_J•_v_o_1_, ________ P_L_u_G.;.1.;.A::.B::.o7.;.;..i1 ~~----------------~j 

31 41----

3131----

41 71----

4011----

PLUG 

PLUG 

PLUG 

PLUG 

' AF ' AF ACHV ACHV - • • ACHV • ACHV L AC ~ 

- T :------- ----- (AD01 l , 
7 AB 

V249 '7 ABV336 ABV335 •~ •~ ABV334 

r---1519 I I 445 A 4 ( FROM PAD01C 

.---1s20 L ____ J 0641---- PLUG 

F. 0, 

1 
REV. DATE DRAWN 

6 030593HLP/GD 

CHKD. SLJPV. APPD. 
RBF TJM NIA 

REDRAWN FOR 
CLARITY 
INCORP. 
DEC-0855 AND 
ISSUE PER 
EDP-ZZ-04024. 

REV. DATE DRAWN 
7 110993 SBR 

CHKD. SLJPV. APPD, 
RM~ OME NI A 

INCORP. 
RMP 91-2009. 

REV. DATE DRAWN 
8 042095 MA'._ 

CHKO. SLJPV. APPD, 
HLP AMR NIA 

INCORP. 
RMP 94-2009. 

REV. DATE DRAWN 
9 12029 JHK 

CHKD. SLJPV. APPD. 
MAL AMR N/A 

INCORP. 
RMP 95-2011 A, 
REV. 
I 0 

DATE 
031004 

DRAWN CHKJ. SUPV. 
RLW MAL TWS 
INCORPORATE 
MINOR CHANGE 
CAR 200401109 
REV. 
1 1 

CATE 
072604 

DRAWN CHKD, SLJPV. 
J HK MAL TWS 
INCORP. 
MP 02-2008 
FCN-04. 
REV. 
1 2 

DATE 
11 0904 

DRAWN CHK:), SUPV, 
T JC MAL TWS 
INCORP. 
RFR-22941A. 

REV. 
1 3 

DATE 
1 00805 

DRAWN CHKV. SUPV. 
RLW EW~ TWS 
INCORPORATE 
MP 03-2006A 

REV. 
1 4 

DATE 
011206 

DRAWN CHK~. SUPV. 
J HK MAL TWS 
INCORP. 
AC 06-000004, 
REV. 
1 5 

DATE 
1C2908 

DRAWN CHKJ, SUP\'. 
EWM RLW LMR 

INCORPORATE: 
MP 07-0033 
FCN 01 

REV. 
16 

GATE 
0308' I 

DRAWN CHKJ, SUPV. 
EWM RLW SKC 

INCORPORATE 
CAR 20110009-J 

PLUG 502 

0 

] ~SE99 
EC 

I FC05 I V049 XJ99 XJ98 
' ACHV 

148 
ACHV 
149 --

T/'YS 
_[ 202 

--

T/'YS 
_[ 203 

- 521 
504 

443 I ADQj l / B 4 ( FROM PADOi A SEE NOTES ON M-22AD08 

wl'v 
Q ro ~ 

o ro 
• ~ I 

z N <( 
z N ~ 
0 I 

u " 
'-. / 

CONN. 447 V053 \ 
'--.:.-i_:XJ---➔1 M-22AD08 

!A-71 

8 

VZZ~ (AF11) 
CV 1 22 [:;e:J---[;x'.)--...;...;...;...;...;...;~ 02 8 

' 
F. 0. ( TP I 

r.7 

(
TE 
154) 

V507 I 
}-----{ 

I TP I 

524 

- T (TE\ V508 
\1__5;)\----f><.:1~-.1...--1525 

(P0 V503 
Qe---{ ... x~'-----~s26 

E 
A 
s 
T 

w 
E 
s 
T 

053 I----;;.;.; ____ _...,__._ __ _,...,.. 1----....... ----1 ,-' ....... ..,□ 

I AE01 I {993 .9 AE --
071 r=..:..:.--, 1----------T'\...,X,J-~(] P CV51 

T/'YS 
L;os I AE07 I A~V277 F. O. 03 V275 

073 t------fA.0-----1: I 11------0l■ .. ill 
IAD07i F.0.07 V089 

0521-=;..;...;...;--;,:1----cx,J--,r--
I AO 1 0 I 2081---.....;. _____ _ 

' 7 

EV ' 
22B 

F. □. 

Vl87 
IAD141 

212r...;;:.__;...;__ ... ,.V233 
LCJ 

V991 

CONN. 55 

( G-3 f-1 
ACV984 AC 

~ V981 
CONN. 57 C7 C7 

2101---- PLUG 

PLUG 

PLUG 

V384 CMSR"C") 
F.0.03 V387 . . 

214 ._ __ 

2091----

-...,, '1--.---...-.:.-i -.J:'--.. ill . ,L L • __ ·_· ____ __,v3;21-
\ V385 V386 

21 31---- PLUG \9 PCV 
IAD141 RMV028 ~589 

211 

V225 

t ·• 
t '1382 V383 

PLUG 

368f------<w 
( F802 l 

V474 F.0.34 
1------c:-0·---,,1 

V518 

024 

( FB02 I 
023 

• 
• 

I 

I 

. 
:.,,Ji 

V517 

V0!9 

7 

V080 

T/'YS .r;OG ACHV 
129 

CONN. 59 AC 

~ V989 

ACHV 
225 

((' 5' CJ 
0

- ' ( MSR "A" ) 

V468 CONN, 443 
C C s 

.... / C-2 

1--...:----111--\._;­
'-""'"li--\. r 

• 
c:.J 

\1198 

~61 ' 
' 

p I 
5 

V081 

PADOi A 
COND. 

PUMP"A" 

VD71 

. " 
V196 

V1 88 

ST T 
08 

V332 
' . 

• 7 

V195 

V187 

ST 
T 07 

V330 
' . 

C • 

LV53 T T LV52 

• 
F. 0. F. O. 

V194 

V186 

ST T 
06 

V328 

LV51 T 

PI 
160 

F. 0, 

36 71-------i TI 
86 

V295 V480 
.----------------------.;.:~I-

V388 

7 

I AD01 I 014i-;.=;:.:..;.__ __ ...., 

I AD0 1 I RM{855 
E L • 1 9 8 4 ' -0 II O I 3 i-..:.,;.::.::..:..:., 

.. 
V224 

V351 
~---------------------------- RMV85j (IDM 

451 oo~. CE 
RM 33 

V484 CE 
f V064 

0 32 

' ½ 
V350 

VIEW LOOKING SOUTH 

6 

-f V063 
T 

Q RM 
_ I _KV625 

F. C. 

Y748 

F.0.37 

Q RM 
~ I fV624 

F.C. 

Y747 

CONN. 445 

> C Z 

-----, ~,...;_--~ 
V070 V073 

V074 

5 

V470 CONN. 445 

...r;><()--~'c~2~ ..---11" ~ 

. 

PAD01C 
COND. 

PUMP"C" 

Y202 , V075 , 

~JD p I 
1 9 

V076 

V077 

LCJ 

4 

VL69 CONN. 444 

r{><:]-i_!C22 ~> --1' ~ - '-1--1-v-

vzoo V078 

,.-
. p I 
\2)' 

PAD01B 
CO,~D. 

PUMP "B" 

V193 

V185 

T ST 
05 

V325 

T LV50 

F. D. 

V504 
, 

E 
A 
s 
T 

CONN, 015 

EL.1984' -0 11 

V485 

VIEW LOOKING SOUTH 

w 
E 
s 
T 

444 (ADOl I ' A 4 ( FROM PAD01B f 
446rl;,,;A;,;;D_;;:0.!,_l .!..l £~A3sC> F.O. Fl\tB 

IAD071 08 V091 V189 
061 1-----------, I ,---{VX~J--.L.--.:.-ia-ill--J 

(.~013) ~067 
3111-..:..;,.;;,;;....--1:x1----------------.....1 . ' 

IAD13) 
2041--------------------~ 

!AD13l 
2001---------

206 I----

2051---

2021----

PLUG 

PLUG 

PLUG 

. ; 
' 

LG 
89 

VC33 

2011---- PLUG V034 
<AD13) 1 

2031--------J 

Y519 

V297 (FB02l 
021 r=7 -::::-----'-,--+Nil 
366 f----,( TE > 

F. 0. 
38 

l-----{;e:'.11--11 I 
V482 

V222 
365 88 

V035 

LG 
· 92 

V036 \.!V®I 
1-(.;.A.;.D.;.1.;;3.;;l __ .....; _____________ J 

207 
( AD13 l V068 

3721-...;;:....;;:.;;...-{X:l------------------, . 
V476 F.0.35 

C028 C027 
.--l"x1--.--!LSLL1---,r-1><i--l 

" ..... 82C v " 

0014 0007 

' ' 
C026 L..:..J L..:..J C025 

l-◊.<1---~-ILSLL)-~~-:X:}.--I 
828 

' C013 
' 

. 
0006 

• 
C024 L..J ,.,.--.......,_ L.:.J 

l--1"><1--.--ilsLL\h--f><i--l 
C023 

1.--s.,.J~ ~ V-...1 

C012 C005 

' ' 
C01B L.:.J L..:..J C017 
· · LSH - · 1--.-:x::1-~-1 81 1--~l><Ci--l 

. 
coos 

' 
C016 L:.J 

' coos 

. . 
0002 

• 
LCJ C015 

0001 

~02? L..J G L..:..J ~019 

~ . \.2'!_, l--~_-lcXl--1 
0010 C003 

' .. ' .. 4041--- PLUGV ~
2
~

2
-
3'..._-r-[::9Slj';I ---XJ-®c~ 

{ FB02) 'v_'.29t} I 
022 i-;-:-;:-;::-:---c::3;::::::vs:za°;==~~_j RMVS 5 6 34 

I ( AD01 ) I 0vs20 I,.__ RM 

l---(>:}o-f::k"KV623 
0' 1 V234 

C022 LJ ~ L..:..J C021 
L......L.:.-i,::X'.1-~--1, 1 I 4 } 

&-[><]-
WRMV857 

~-. V -...i ~ 
V352 F,C. V746 

VOGGf ~RM 
;::_ ~' .J.J..,-Vt1•0(15--, ,------,_.-_- , H 

f V065 F.C. V758 

T 

( AD01 l ,_ '-.,____./ ·-
COIi 0004 

' .. ' .. 
LCJ LCJ 

PRM01A I 
V176 

1...a,■......i,H PRMOIB I AS-BUILT 
WATE l 

N/A 

CONN. 015 

)M-22AD08~~--------­
IA-8} 

CHKD, 

N/A 
WA.TE l CONDENSER CONNECTIONS COMPOSITE 

SUPV. fD/1.TE J FSAR FIGURE 10.4-2 SHEET 7 
N/A 

) M-22AD08 ,,_ ______________________________ _, APPD, 

N/A 
(DATE) LOC,HION I 

CALLAWAY PLANT 
GLASS 

( A-8 I 

3 2 

UNION ELECTR:C COMPANY 
ST. LOUIS, MO M-22AD07 

1 

REV. 

16 

H 

G 

F 

E 

D 

C 

B 

A 



H 

G 

F 

E 

D 

C 

B 

A 

8 

WATER 
BOX 

VENTS 

7 

--~--,C><J,----<( E-7 < I DA-V133 ~N-□---2-6-4~ 

...... 
V129 

--~--,C><J1---( E-7 ( I DA-VI 34 ~N-□---2-6-5~ ..... 
"-V130 

AF-V935 AF-V930 
~ 

ft~ 

6 5 4 

I EAD02A_I [EAD03Aj [_EAD01 A_[ I_EAD04A[ 

LS 
116 ----~347 349 ,-] OVERFLOW LP HTR LP HTR LP HTR LP HTR 

~-----1348 350 1-------------1 ,LOG9 

.. .... \ ADOS l 
~~•------------------------~•~XJ4 

IAD05) ...... 

3 2 

FO 

FV29 AB-V152 

V324 ST04 AB-V117 

' . ' " AB-V151 

1 

F022 9 
t----< f--r-l--{/1--{::e::~ 

YSOI V423 AB-V224 c_V9 

F023 

1-------1 I r--r-+-----1 
YS02 V424 AB-V226 

F024 9 
1----< l--r+--1/1---{)IK}~ 

YS03 V422 LVIO 

F025 9 
_....._ __ r---,r+---1../f-·{11(:~ 

REV. DATE DRAWN 
1 3 012s,17 RBF 

CHKD. SLJPV. APPD. 
OJB AMR fl/A 

]NC'O 
DEC-', 449 

REV. 
1 4 

DATE 
031004 

DRAWN CHK:). SUPV. 
RLW MAL TWS 
INCORPORATE 
MI 'IOR CHANGE 
CAR 2004011D9 
REV. 
1 5 

GATE 
072604 

DRAWN CHK), SUPV. 

J HK MAL TWS 
INCORP. 
MP 02-2008 
FCN-04. 
REV. 
1 6 

DATE 
11 0904 

H 

LP HTR LP HTR "!4-.....l--==-'-1359 
\1299 ----1360 

LG 
1 1 0 

361 I-----':.:;:::.;;;.;:.:_,...,.__] 
1/300 362 >----------~ 

All-V436 
' ~ 

FC-V077 

7 

FV27 
" " 

HV103 1,1---1:Mllll,I-----, T 

V322 ST03 

YS04 V425 

AB-V109 

AB-V225 

HV 

DRAWN CHK), SUP\'. 0---­
T JC MAL TWS 
INCORP. 

' e--

H0 HTR 
EAE02A 

AD-V256 

-_ FO T24 
.,. 
> 

HP HTR 
EAE028 

/1 \1933 

~ 

.... 

I EAD04A • 

HV 
11 3 A 

I EAD03A I 

MSR B 

< M-22AD07 ~<----
10-41 

[­
[­
[­
[-

469 

470 

471 

472 
I AF07 I 

----------◄ 162 ( AC1 4 l 
---------1060 

{ADOS) 
--"-""--'--'"'---◄ 1 ,:o 

__J l...-,1 (AF07) 
------1 --" ,1--------...., -------------1 1 63 

1 07 
G) 

}"-----....:l~A~F~l~O~l-+5-::_~---
~ 

AFV305 ( AF 3 8 l 

I AF 3 8 I 

108 
G) 

128 
(,) 

4 73 ,._] 

474 -J 
475 ,._] 

476 ,._] 

I TP I 
'j7 

5271-----' 

V510 

TE 
1 56 

099 
l-l•A-F.37 ..... 1 _____________ _.., 

102
1--IA~F ... 3~7 ... I ___________________ _, 

535 I AF 1 0 I r------· _________ , ------1-----------------------; EAD03A 
L.P. HEATER 

MSR A 
IAC131 

059 t------------;~M-22AD07 

(AD08J C-5 i; 

r.7 

V451 '----'-.;;._ ... -_.. .. :1---= 
..... ----+-------------------1,...--, ........... L .9 EL. 2042' HV113D 

n 

' "" N 
> 
I 

0 

"" 

FB-LV22 ·~14"---{">'><""< .. ,-dFB0:3.l ----E)-13-3 ---------------0-49 -XJ 9TH STG. TURB. EXTR. :
11450

• 

~ \1266 096 ... ~_I' ... A ... F __ 3-... I .. I-------------------------------' 
::" ,------------------F--□ __ 1_8'-"11 I I ( AF31 ) 123 E~"-l "A'-F"-39a.:..I --------------1-►4' 
;;, \l :;; r--,--------------F-□_2_0..,: :I: __ 1 ... ~F_o_2 __ 1 +------------------.. 052 - XJ 12TH A r STG. TURB. EXTR. 
~ 1 ~\l ~ FOl9 :

1
: (AF01 l lOS t--l_A_F_3_7_1 ______________________________________ ~ 

6 )\ "J" 1 ~v~:;;::==_:_:_:_:_~j-_-_-_-_-_-_-_-_-_-_l_F~0~2c1G:.: ( AF03) { AF56) " } 
.._ _.. 4 L r' ~ ~ /\ 0 !Xr- I I I 1>----+-----------~ 394 EC'-"-=-'---f:: 
~F-V602 >• ~,._r' ~~ 10 F016 111,....IA_F_0_4_1+-----------, 395 \AF47J AF-V292 --"I INST. LP H~RS. 

AF-V458 

FC-V078 

L._" __ ..... ri:7r----r'~,...,' 
I I I 

ST-li YS3 

F □ 9 
" ' . ' 

AF-V559 LV58A 

FD_9 
I-------{, ::1--------.-. ... 

AF-V556 LV07A 

,_ ..,. Fo_9 .. -:i-------.-. ... 
AF-V563 

v"e 
AF-V560 

AF-v55s 

LV44A 

LV12A 

F □.?. 
• 

LV64A 

. . 
FV25 

I :1---1.llell!I.I-----, T 

V320 ST02 

_yco 
- " 
FV23 

I :1--......... ---1 T 
V318 

ST01 

. 
AC-HV250 

-
V 11 1 

" . 
V096 

, ~ 

AB-V1 50 

" ~ 

AB-V101 

" ~ 
AB-V149 

' ~ 
AB-V093 

ST01 

AC-V078 

AC 

HY 
253 AC 

FO 

HV 
1 30 

FV79 

AC 

AC 

HV 
126 

HV 
136 

AC 

135 

FO 

'HY'\ 
134 

FV78 

RFR-22941A. 

REV. 
1 7 

DATE 
1 00805 

DRAWN CHl<.C,. SLJPV. 
RLW EWM TWS 
INCORPORATE 
MP 03-2006A 

RE\/. 
1 8 

GATE 
1 C2908 

DRAWN CHK?, SUPV. 
EWM RLW UAR 
INCORPORATF 
MP 07-0033 
FCN 01 

- .;; i:g ~x F017 ii: IAF321 E.) Q) (') (') (') (') 120 IAF391 • , AF-V334 

;; ~F~6:~ ~F-v606 V6D7 ~ 111+:,_ ~' "t: ~)7 t~ I ~~~ ____ --□-79_o,_, _o,_s _ -□-'6_o,_s _os_~L-_2_033_, 0_67 ~~~:::~~o~
5

~~~:=A=F~-~v~4~~4':..:B"--___________ ...;V:..9:..9:..:7-1~;1:,, ~~A~~~L ~~ 
~ rv . :..s,, ITT v6os v6o3 _ "- 11111111 [- 389 393 i----------; -----} 

I 

WATER 
BOX 

VENTS 

®AC • AC HV 

(HY\ -------1 11_<3, AC 
c-
a:~ I--►.◄ 

"'itlllll--·--11-0 V430 Ill" IW 

V415 CL~l---t ..... 
I-{ c)iK.::1----,: Ir□ I V 483 

V402 22 ~~ 

~....J'...-1--,_ 'v;,4"c"':1i-----;: 1 fro 
21 

c-
c:;; I--•.◄ 

"'itl4-----jl-O V482 
11111' IW 

V 4 1 3 o.. ;:51---►-◄ 
//_ L :c ...-

L O V428 

V929 

-

I I I 

~ ~j ~ I.) N ~ .1 •✓509 <t V605 [- 390 396 l"'"l"'A'-FS;;;.-o"-'-1-'A"'F--_v;,;2;,;5;,;3--c,::x✓::."'1-- lNST. LP H:Rs. 

-cJ; LL ~' ~ LJ ~ ~ ~• ~ \AF39l .._ .... AF-V376 
<r -- "' --, _J ~ , :-V ~:'",: 1-Q \/ 6 1 () [ - 3 91 , 3 9 2 1 1 7 !"'""'-=-'---tl><I• 

- I ~- {AF38) iAF39l AF-V439 C, 126 ~:.:...;;,;:._;__;_;__= __ ◄ 

--~ Tt: ·:-A{B ,->v~1:::2~s:..,:=J---r;ACF-:,Liiv'.i'.1 on"77 _________ _;1:..:A:!B!J0~1!..14017 i IQ ~) ~) 068 t--;-l~A~E0~3~) ;:-=:::::==AF=~-:V:4:1:o::::::::--------A-E_-_F_v_3_6 

AB-UV 3 7 '" ~ X 3 7 IM•"f----=--------f:>~<"J-----'l_;A::_F_:;0:_:7_;1--1 O 4 4 4 4 O I I A C2 4 i'J \WE 
.9. AB-V",25 ,---, 'J_' AF.:::V~90 _9 _-':'A::D_-:':-V2::4,:-0':-'-(A;,;F_Oa,7'-'3l ~ 34 

L -~'"" V , ' " AD V237 136 1 8 XJ 3A NO· 15 7 
A~B-UV.~36 [ [\AF LV - ~ ' ( AF07 l \. 

X35 [7) 11 ~ M+-{ '~ 041 1 75 1-------....:::----...:. .... -11---/➔ M-22 AD07 .9 AB-\1124 ll :, AF-LV99 ,.., {AF071 038 258 (0A02l ~ F-7 __________ .., 
'-..../- - '-i X :-!. 

, AD-V231 r AF-V2731AB041 IDA021 
AB-UV35 X35 ----=-=='--'--1019 259 ,-"'-'=-'---------------- NO. 174 ----------------' 

(\ ' ~ , ---------'-'' A:::F...;0_;7:...:;;i' - ' _ T. A~-V1 22 ,--, 1-"""',i ,,--- 032 1 7 C 1--------------.--fl---➔/ M-22 ADO? 

L,___J... F004 <~---, 1 DA03 I 264 } TD HF ® XJ5 

X34 A;-V4.19 I :-~ I DA03 I 265 (9 (;:1\1 Q G) (;}4 4811 ::~ = THERMOWELL !~ , 
' 106 HF-V345 V160 V275 V371 
~--~, AF32 I '------f-----'-1 "-HFc;0;;.:2 .... l'----{"'-x"X'"J--------'----....1'----L...---'------h-cl.{ 

AB-uv34 .... F-7 -

(ADOS) \ DA01 l ..._ .... AD-V400 V130 
z95 i-:-:=-'-'---1~t---'-"'-"-.:..;:.;:. HV62 

{ ADOS l 
2 9 7 t-='-'"':...;;'---'-""-'-♦◄-- D A-V09 2 ' 

~34 
~ llli411111illl----1-----,L: ::i-------

AF-c V74B I AD-V278 

I I 1---- ( 0Ao1 1 oA-vo21 .. ... ~ , 
( DA02 l DA-V022 I 

26C r=='----""'-==--'---IMI. DA-VOS 6 ' WATER 
( DA02 l .... ~ > BOX 

261 r=='----------,-1 ~ ;::-14::: DA-V059 I VENTS 

{ ADOS l 

(AF151 086 AF-V599 

FOY ( OA03 l ______ .;.;;....;..'--'--1253 

AB-UV40 X40 

~~ 
AB-UV39 X39 

,,,. ► ◄ 
V039 ;;;J 

V075 
- 144 

333 -- p,_uG ® '----1.XJ DA-V09:J 

334 -- p,uG y XJ4 NO. 186 

1 82 1----------....I.----~ f---~➔ M-22AD07 

1 4 1 498 

. . 
AF-LV46 

' . v, 
AD-V276 

..... 9,. .. -,--[.I'- , .... ,/"­

AO-V274 AF-LV60 

AC~ HV 
153 

- . 

Alc~HV 
1' '.;3 J 

- . 

r.7 

' 

V533 

. ' 
AF-V552 LV24A 

V532 

II- - - - '--- - - - - _._ 
-- MlSC. SECONDARY 

DRAIN HEADER 

V531 
' 

' . 
I------{, .~,-----;~ 

AC-V083 
ST03 

t---.----.-h-cl-1,,, 
.AF-v491 L V136A 

~:I-----, T 1----;'....,7---1' 
A~V~6 1 1 9 ST02 YS02 

1.--C">~<J---+II◄ , ' 
AF-\/509 LV207 HV 

1 51 

YS208 

YAO • • 1------------➔-

~AC " 

~1' 

'✓ys~~o 

L Vi I 3A 

PV13 

V514 
AF-V495 

~v 

◄---r-------c 
PCV19 

AF-V489 

V5C7 

ST01 

V644 

HV 
I 1 21 

AC 

LV106A 

LV206 

YSOI 

fcE 
\ '21 

CA-V006 

~ • .:.;VD;;.4:,;;0:....,_{: :~ 

V076 

{ DA03 l 252 

DA-HV4 1...--:,----1168 

DA-HV3 l___.--:,----1169 
( DAOI I 

DA-VD04 ►♦.:..:;:_:;:.:a:..~290 . ' 
(j) (,) (!) 

421 --}THERMOWEUL Gp D-T 
422 1--- XJ 4 A N0.179 . . l..-!1~ PV14B 

AB-UV38 X38 ..... .:,i :.:,D A:;;0::_1:._1:.,i DA-V003 • 291 . ' 

- '" ,-----,---l)IK:1:--....1 I DA ) 
AIJ-V255 WATER 

BOX 

------~iD~A ... 0~3'--'--11 254 ►◄ V041 ;;;J { DA03 l 
------=='--'--1255 

VENTS< 
' 0 PLUG ---327 

V077 
• 

Y939-1'-- ;: ---FD FO--'--- r;; .,1V938 
V038 ~ ~ I AF-V673 PLUG ---1328 

I ~ > T25 
~ ......................... 26T , •> T -l "' =:..:;_-{;"~ • DA-HV5 I__.--' 180 

~ HP HTR 5A HP HTR 5B 
EAE01B 

0 .._ ... AF-LV93r7 ~ • 1 

►♦---,-xr--1--,---, V-: DA-HV2 1...--:,----1181 - EAE01A 
• C, V042 ,. A It, DA- ~ (OA01) 

0 '-' 
z 

V997 

' . 
U O 

z V005 292 
VD78 V DA- • IOAOI I 293 

►◄ AD-V234 /\ V002 • • 
V037 ;;;J I L----T•---------1256 

'- ..______ - PLUG ---1329 
1---------------[' ~J--""T ___ V;..;Dc.;7.;;3 ______ -, 

0 CG-V042 PLUG 330 

1------------,--~-C{G 0 -V041 '--------◄ 257 
1---------f, ~]·";;...:.;;;;;:.;.....__ I ,...., 

- CG-VD02 _ DA-HV6 ..-r-----1192 

.... "' DA-HV1 l___.--'r-----1193 f-----{~ "J".:C::.:G;;.-...;V:..:0:..:0:..:1__________ _ _ ' ( AF O? l 
' C C G-V 04 0 L...-----=---"-'---'3 03 5 

r,_,..,-; ...; - - ... .... (OA01 l 
CG-V039 ~ OA-V006 294 

cG-vo53 

Pl 
6 

I,---,{),... ... ,:, : 
CG-VD66 

Si _,,, 
1 ~ ' 
VOi 4 '---r----1 

V986 

I DA-YOO 1 "'►◄t-'•l.aD~A"'0"-1-'l-l 2 95 

PLUG ---1331 

PLUG 332 

PLUG --1398 

PLUG 414 
( CGU 1 ) 

C CGOI I 

I CGO 1 I 

( CGO 1 J 

( CGO 1 I 

( CGO 1 I 

083 081 1 3 2 084 082 129 
G) G) G) G) (,) Q 

499 
(!) 

1 4 5 148 
G) G) 

142 412 
G) G) 

I 
-- -

-

500 
(!) 

046 
(,) 

- ' 1 87 1----------....1.----fl---➔/ M-22A007 
298 i DA01 l ... E-7 

. - } ( DA01 l OA-V028 ... 

229692 1-.:..:::::;;;.::..:. ___ ...,::..::.;...;·~':.::..::"--...1.--J11e1 ... D_A_-_v_o91 (DA02l DA V023 _ 

I CACI I V055 

I AF 13 I 

I AF 1 3 I 

ILE051 

\ AF 13 l 

I AF 13 I 

263 rl:.:,D~A0:.:,/~·_;1 _____ -,----!N◄. 

335 -- PcUG DA-VOGO 

336 -- Pc_UG , 

423 
- THERMOWELL 

WATER 
BOX 

VENTS 

424 -- XJ 3 N0.191 

AF -V601 

Fe 9. 
:><}-

BOX VENTS LE-LV17 AD-V406 

►◄ I V662 F09 

-------C><lf---'L....➔ ........... 
AD-V275 AF-LV14 

-
9 1....--------{~ ~:J-...Jl....--l."'111 

AF-V600 

A □-V273 AF-LV09 

} Gp1 

DA-V096 

194 1-----------'-----U_--➔/' M-22A007 ) 0 
iAF10l ..,_,., "--].., 

0291-------------------- 0-7 -----C::X':J-'----r~, 
301 1--'-l "'D""A0"-'-1 .:.I---►◄--- AD-V 2 2 8 AF -L V 9 2 

300 l-l~Dc:A0"-'-1.:.l_~D~A'---'V-"0~?-'4---►◄" 
( AC 1 7 l DA-VOi 9 

I IAF36) ------+----------------------------- N0.19B _______________________________ __, 
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NOTES: 
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3. NUMBER IN PARENTHESIS INDICATES APPLICABLE 
ISOMETRIC DRAWING. (REF. VALVE OTS., REV. 5 
4-20-81 I. 

4. THIS DRAWING JS TO BF USFD TO IDENTJFY ALL 
CONDENSER PENETRATIONS ANO THC: VACUuM BOUNDARY 
OF THE CONDENSER SHELLS, REFERENCED ISOMETRIC 
DRAWINGS SHALL BE USED TO CHECK FJNAL PIPING/ 
TUBING CONFIGURATION. 

5. PHANTOM LlNE5 JNDICATE OPPDSJTE SJDE 
PENETRATIONS. 
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7. THE SYMBOL FOR SLEEVED PENETRATIONS IS SHOWN 
AS-· 

AS-BUILT 
WATE l 

N/A 
CHKD, 

N/A 
WA.TE l CONDENSER CONNECTIONS COMPOSITE 

SUPV. 

N/A FSAR FlGURE 10.4-2 SHEET 8 

APPD, (DATE) LOC,HION 

N/A 

UNION ELECTRIC COMPANY 
ST. LOUIS, MO 

CALLAWAY PLANT 

M-22AD08 

1 

GLASS 

REV. 

18 

G 

F 

E 

D 

C 

B 

A 





8 

STEAM SEAL 
FLOW CONTROL 
PER GE DWG. 842E467 

M-820-00002 

~----1 
026 I 

* PV HV 
1 3 4 

* 

PC 
1 3 
* 

7 

V999 * 

V997* * * PSL 'p--c"' V 9 9 8 * t-V~r,,--------\ g 
I 4 

* V996 

I 
1 " I 

I V993 * 
AUX. STEAM 

4 II > M-22FB01 )-;;----
BECHTEL I G.E. 

6,, 

..+J◄ 
(H-7) ~.,. 

STEAM SEAL AUXILIARY 
FEED VALVE 

/ ' 
~----- * 

026 HV 
1 

PV * 
14A 

"7 
I ) 
\, / 

MAIN STEAM I 
I 4 11 

V021 

> M-22AB03 )---{>•<}--r----➔oJ◄---------
IA-61 

1 STEAM SEAL 

4 ,, 

BECHTEL 

8 

1 FEED VALVE 
G. E. I G. E. I BECHTEL TO ATMOS. 

T 
I 
I 

I 

HV 
2 

3,, 

027-HBD-10" 3 11 

-----01-----, 

"" I 
m 

N 

t 
I 

045-HBD-1" 

N 

t 

I 
I ___ J 

l 

I ,, L_ _____ 4 _________ ...,. ________ __J 

. 
w . 
"' 

-' w 
f-
I 
'-' w 
m 

I COLD REHEAT 

~------) M-22AC01 > 
I D-3 I 

BATTERY ROOM 
CHILLED WATER COIL DRAIN 

> M-22GE01 )-------
1 E -4 I 

7 

~ 

I 
c_ 

TURBINE FRONT 
STANDARD DRAIN -----< M-22AC01 < 

IE-71 

TURBINE STOP 
VALVE DRAIN -----< M-22AC01 < 

IB-8) 

i ow 

-®026 

PCV 
I 9 

* 

6 

~ 
~2~---------~ 

* * ~ 

1 2 " 

PT PI 
1 0 33 

* V995 * V994 

G.E. I BECHTEL .... 
014-HBD-12" V006 

AD-128-HBD-12" 

~ NOTE I 
L.P. CONDENSER 

- ➔ M-22AD03 > 
NOZZ. N0.129 

* PV 
14B 

FE 
36 

5 

* 

12TH STAGE 
XTRACTION 

AF-475-HBD-6" 
r--------------< M-22AF02 < 
I 1B-81 
I 
I 
I 
I 
I 
I 
I 

- lli3 .£-:§.: J 

4 3 

L..- ________ ..,._ ______ _ STEAM SEAL EXHAUST HEADER 

6,, 

...1... 

' " ~ 

I 
0 
m 
I 
I 

s,-
N 
0 

S.G.F.P. 
TURBINE "A" ,, * 

~---➔ M-22FC03 > 
I V987 IE-11 

~-'-'* I 
FE I 

26 I 
S.G.F.P. 

4 ,, 
TURBINE "B" 

* r-....L.-'--U,'-'---- ➔ M-22FC04 > 
V986 IE-11 

LOW POINT DRAIN TO 
L.P. CONDENSER 

1 ,, ------L------c· ~ - - - - - ➔ M-22AD06) 
IB-71 

STEAM PACKING 
EXHAUSTER BLOWERS 

I 
lccA□ 1 Al 

~
IS 

12A 
--- 026 

001-JBD-10 11 .---:::::::1 
V980 I 

VENT TO ATMOSPHERE 

BECHTEL lccA01 sl 

* 

* 

* 
TSH -e 1 1 

' <D 

Y981 * 

~-7 
I 
I 

* I e TSH I I 2 

t 
V979 * 
.Kl 
N. 0. 

~- 043-HBD-1" 

,----0 
* * 

I 
p I PT I@ SB 8 _j_ SA 026 

V978 * 

3/16 11 

I-_. _ _, If-- - - .. · FROM ATMOSPHERE 

I 
I 

I 
I 

t 
®* 

V977 * 
LAH 

7 ,~~-i-_.L.1 ______ ..Lu...1...-r----r-T___,,026 

SERVICE WATER 
SYSTEM > )- 022-HBD-1 O" M-22EA02 --!.K'"", ______ _. 
I C-7 l 040-HBD-1 " 

L'..J 
ow 

TEST CONNECTION 
I PLUGGED I 

. 
w . 
"' 

. 
z 

STEAM PACKING 
EXHAUSTER 

I ECA01 I * 

' G. E. 

"7 I 1~ liCHTEL 

J---, 
' 

* 
s,- ~ 

I ~ 

V975 0 "' 

BECHTEL 

V004 

LSH 
7 

-- 007-HBD-2 11 

OT 
001 

007-HBD-2 11 

AD-1 27-HBD-3" 

~.P. CONDENSER 

n/' }-,,---{;x:}--\::~ M-22AD03 > 
007-HBD-3" 

V005 ADV-265 NOZZ.N0.130 
' C0 

I 
0 

3"X2'1 m 

~ 5 

I 026 
I 
I 
I 
I 
I 
I 
I* 

PSH 
35 

-' w 
f­
I 
'-' w 
m 

m 
I 

I 
en 
0 

> (TYP.) T 

046-HBD-2" 

ro 
0 
0 ,---8 

I 
004-HBD-1 ,, _ _/ io 

LRW 

6 5 

V003 

4 

CE 
30 

' __ 0 
0 

3 

2 

5 " 

2 

DRAWN 

CHKD. 

SUPV, 

APPD. 

1 

NOTES: 
1. SLOPE CONTINUOUSLY TO CONDENSER. 

2. SEE ALSO G.E. DWG. 842E467 IM-820-000021, 
AND 881E868 IM-820-00056). 

REV. DATE DRAWN 
1 8/5/91 MAL 

CHKD. SUPV. APPD, 
RBF TJM N/A 

REDRAWN FOR 
CLARITY. 

REV. DATE DRAWN 
2 051292 JHK 

CHKD. SUPV. APPD, 
RBF TJM N/A 
INCORP. 
RMP 89-2002 
FCN-04. 
REV. DATE 

3 111602 
DRAWN CHKD. SUPV, 

RLW MAL JMR 
INCORPORATE 
MP 00-2009 
FCN-01 
REV. DATE 
4 041905 

DRAWN CHKO. SUPV. 
MAL RLW TWS 
INCORP. 
RFR 22941A 
REV. DATE 
5 1 00805 

DRAWN CHKD. SUPV. 
RLW EWM TWS 

INCORPORATE 
MP 03-2006A 

AS-BUILT CLASS 1 
WATE I 

N/A 
WATE J PIPING 

N/A 
WATE J 

N/A 
WATE J LOCATION 

N/A 

& INSTRUMENTATION DIAGRAM 
STEAM SEAL SYSTEM 

FSAR FIGURE 10.4-4 
CLASS 

CALLAWAY PLANT 

UNION ELECTRIC COMPANY 
ST. LOUIS, MO M-22CA01 REV. 

5 

1 

H 

G 

F 

E 

D 

C 

B 

A 



I 
I 
I 
I 
I 
I 
I 

8 7 6 
BECHTEL VENDOR 

AD SYS. AK SYS. 
SYSTEM 

)- AD-01 7-GBD-24" 
AD02 -----------------------

CONDENSATE 

> M-22 
IB-2 

• -------------

a--,\, 
I I ' 
I I \ 

FE 
1 

I ~I 2A 
I I I 

: : : V981 

I 

112"c.s. 
--

V993 

V992 

FT 
1 

,-l777;, ~s 

I I I ,----D!K)---,----1 
I I I 
I I I 

I 
I 

,-e 

HV 
2A 

V977 

CONDENSATE 
DEM IN. 

--
2------2 NOTE 15 
y182 

I 
I 
I 
I 
I 
I 

___ J FE 
I 1 1 8 -------------, 

1 --~~-~I 1 ', ZS 

I I I ~2A I I I I 
I I I I I 
I I I I I V975 
I I I I I 
, I I I I I 

s 

l127c:s. 

I " '2 

V991 

V990 

FT 
11 

ZS 
9 

------1 -----H-Vl·-1 j 

12A 

( 0 ·AS 

ili>-7 S l 

\\ F~ ©y i 
' 9 I 

' I \\ _____ -9 

V944 

CONDENSATE 
DEMIN. 

--
2------2 NOTE 15 
~182 

I 
I 
I 
I 
I 
I 

____ J 

--

FE 
I 21 8 -------------, 

1 --~~-~I 7 ', ZS 

I I I ~2A I I I I 
I I I I I 
I I I I I V970 
I I I I I 

ZS 
1 8 

HY 
1 8 

AS 

I I I I 

V969 

V948 

TS 
203 

24"C.S. 

_l12"C.S. 

I " '2 

-

V989 

CONDENSATE 
DEMIN. 

------1 
I 
I 
I 
I . 

5 

: - - ---~_l1-2-"c:S.- ___ @_ ___ - -
I l!_V996 ~1;;--rNOTE15 

2-~---,' NOTE 15 0 1 

91s2 I~ : !1\ 
1 1 I u V987 1 
I I ::: I 
I I I "' I I 

V947 

V986 

CONDENSATE 
DEM IN. 

ZS 
38 

HY 
38 
AS 

HY 
42 

( 0 ·AS 

ili>-7 S I 

\~ F:'ri: ©y: 
~ 39 I 

' I 

\\'------8 

FE 
41 

V946 

4 

14"C.S. -------0 
2------2 NOTE 15 
y1s2 

12"C.S.l!_ V994 

V985 
I 
I 
I 
I 
I 
I 

____ J FE FT 
41 I 51 

V984 

I " '2 Y5S I 1 1 I I 
I I I I I V955 
I ! I I I 

V957 1 1 1 1 1 J,i-:f"-'--i+--- - -I 

~ ZS 
48 

HY 
48 
AS 

V954 

r0 

3 

V983 

V982 

0 
~ 

FT 
51 

CONDENSATE 
DEMIN. 

CONDENSATE 
DEMIN. 

2------2 NOTE 15 
~182 

I r--------- PT 
215 

1 I 
I I 
I I 

):8-------! 

ZS 
58 

PCV 
216 

V550 

V548 

V547 

FROM 

V549 

SIGHT WINDOWS_L__-f © !iil_1 ___ s 
SIGHT WINDOWS~- SIGHT WIND □ws~--i SIGHT WINDOWS_L__-f @ iiil_l __ _ SIGHT WINDOWS_L__-f SIGHT WINDOWS_L__-f 

V941 

V823 

PDT 
6 

V822 

ZS 
5 

A 
F • □. ITAK01AI 

I I I 
. II I I 

AS ~-~jj I \ 
{(.D. Ii F.O. 

!: ®t£ V911 
I I I « ,« 
I I ;; , 7 

I I 
I I 
I I ________ _ 

~: 
\ ZS 

A 

ITAK01 Bl 

I ®D ______ _ 
I HV ":1 ~--, HV 

~ I--VD9e:4:}-2---7 •: "U ◄ ► --,c--~-III--V-c:'1_1_~--~ - _I _20--◄4---•~-
3 ,, 
'4 

2 ,, 

T 

/v..940 

t ··­V939 

V) 

u 
' N 

J J 

:--S-
, 
I 
I 
I 
I 
I 
' 

PDT 
16 

V916 

V917 

V918 

2,, 

V906 
1---..... --::--] 
1--..... f-] 

T 
m 
en 
00 
> 

V905 
RT 

002 

V) 

u 
' N :--S-

, 
I 
I 
I 
I 
I 

PDT 
26 

ITAK01 cl 

-.-----1-------~ - - ----◄•-----~-

V908 

V762 2" 

V900 

T 

-0 
m 
> 

V904 

V903 
RT 

003 

V, 

u 
' N :--S-

, 
I 
I 
I 
I 
I 

V743 

V87S 

V874 

A 
F .0. 

2" 

ITAK01DI 

V870 

I I I 
I I I 

<--+>---< s J : : I 
ITAK01 El 

AS ,-~J I \ 
· □. : i F .0. 

ii®t£~, __ v_s~6~B---z,1~·1~-~µI~~ 
,, ~ 
I I 
I I _______ _ 

------ - - ---~ 
":I ~-- HV 

V867 ~I [;«::]- 750 

------~ - - -------- - -.-----1------~ - - --◄◄ ... ----,~►-
V872 

1--...,.-JJ 

T 

V871 
RT 
004 

V) 

u 
' N --S- PDT 

46 

V866 

V824 

V825 

2 " 

V865 

1--..... 1--J J 

T 
0 
co 
w 
> 

V864 
RT 

005 

V) 

u 
' N :--S-, 

I 
I 
I 
I 
I 

PDT 
56 

V836 

V7 41 2" 

V826 

ITAK01 Fl 

V838 

1--...,.-JJ 

T 

-.,. 
00 
> 

V837 

N 

I 
I 
I 
I 

' 

ZS 
205 

F.O. 
AS 

VB32 

RUPTURE 
DISK 

/ 

~ F. 1.3" 

'c) 

. 
u 

2 

~24 

I 
,-l, 

LOCAL PANEL 
AK182 

I NOTE 7 I 

® F.I. 
V 

4"c.s. 

V740 

1 
NOTES: 
1. THE FOLLOWING ABBREVIATIONS ARE USED FOR 

VENDOR PIPING AND VALVE MATERIALS: 
C.S. - CARBON STEEL 
S.S. - 316 STAINLESS STEEL 
A20 - ALLOY 20 
P.P. - POLYPROPYLENE LINED CARBON STEEL 
C,M. - CHROME-MOLY STEEL 

2. FOR VENDOR P&IO'S, REFER TO BECHTEL SUPPLIER 
PRINT NUMBER M-112-00023. 
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I ZS I __ HIS P86 ZS HV ZS HV ::::: ::k SIGNAL (C-4) 

21 1-a.. TSH-73 

1-----------J 2"X3/4" 

't---------{t--=3~3~-D~B~B-~2~",--{j)l'.)::r-----c: 
21 024 L 67 67 7 7 :;:' M-22BM02 ( A-7 I 

1"X3/8" 1"X3/4" V031 INDTE211 "' r' 
D-------,r"""".~~--,...1-,:::it::J-----c::i;;:~:r---- I >-----,:;.c[J---------------- i------. 

HY 
3C 

z 
w 

L..:.J 
V030 3/8" 

TUBING 
..- 1 "><3/4" F .C. F * _J I V537 ~ . . i----11 1--- ,---,,:;<---,,:;<---,,:;<---IXJ--,,'---,:' AS 

L.C. S □ BB DBD □ BO TUBING I SGBSIS1. S 

u 
u. 

IEsso1cl 

SEE 
NOTE 19 

C) 0 
D o_ ~ 
a: W I 
e- N ..,: 

N 
z I 

:>: L EP-94-FBD-1" 
V033 

L -

FBD 

s 

OBB 

V032 
L.C. 

35-DBB-1' 

1 "X3/4" 

F. C. 

1 "X 3/8" 

3/8" • TUBING 

t 
3/4 "X 3/8" 

314 "-::=:::----I O I C AF AS l' ;:□ 
~ r ___________ _J 

V029 

HV 
37 

C D I 

--,;p---2 ~~~!~ ~ 
,-~ ZS 

37 
I ~24 
I 
I 
I 

8 

I HY 
I 3B 

~ ri~i~~c2-~----
~ 0 I HY 

II 57 ~IS 3A 
V745 

I 3A 024 
I 

s 

I I 

! ~-A-
l ~TE10 
L ___________ J 

TO BYPASS 
I ND I CAT ION 

1' 
V595 I 

[DI 

32-DBB-3/4" L 
----1 NO TE NO TE l-~2~5--'Da,:B;,aB:,.-.a2 ... "-(}.a2.::6_-:a,D Br"B~-.,;4:,.',1,... __ .,L ______ x,> J-----r...L------r---::::----{ 26-DBB-4" ~SEE 

F • C. 

C, 
z 
Cil 
:::, 
e-

0 
::, 

"' "' N I 
N I 

I 
::, 

---~3/4"x3/8" 
a 

"' a 

NOTE 23 
27-DBD-4" 

V028 

36-DBD-3/4" 

V740 

a 
u 
w 

a 

"' a 

NOTE 

\ 
2 2 

/ 4 "x2" * V023 436-DBB-2" ,-
', /I 4"X2" 2"X3,/ 

V024 EN~~~~ ~~~~~~TE ~3/4" IV I I L-----~11" 
27-DBD-2" V5 70 

L----++-1 lsE 

ID I 

29-DBB-2""'-, __ _._. D B 432-DBB-3/4" ~ DB□ □ BB 
□BB DB□ 

ENOTE 

IT. C. l ~➔ .. !-..... --' 
V767 
L. C. 

V766 
L.C. 

30-DBB-2" 
DBB HBO ~ 349 

31-HBD-2" --- 11•1""'sE"'E __ ...,;;_~_.,::.:...:;,:::::..,:;.. __________ _ 

V191 V027!::j]TE 5 
L.C. 

,--.... ,; ... , ," \ 
I \ 

SGBSIS 
(AFASI 

[2] FROM SLOWDOWN 

c'----ffi---------j ~;y----(SGBSIS ~IS ~--<~~gC~~~PLE ~ ye/ I CAFASJ 8 ISOLAT[ON a:f- .,... e 4 I 0- 143 I s I GNAL c c-4 I « ;" o FROM BLOWOOWN 
I Z-22 I 95-DBB-3/4" ~(/) ~ AND SAMPLE 

1 STEAM \ ! GENERA TOR l 3/4 "X3/8" 
HV 
22 

1----------J 2''X3/4'' 

't---------{~4~5-~D~BB~-~2'_'-,-cti?'.D-----C: 

IEBB01DI 

SEE 
NOTE 19 

z 
w 
c, a ~ 
D o_ I 
a: w <( 
f- N 

N 
z I 

L..:.J 
V041 

::, L EP-95-FBD-1" 
VQ44 

L -

FBD 

s 

DBB 

V043 
L. C. 

47-D88-1" 

3/8" 
TUBING 

1 1 ,:;-i 1 _J I z-s _J I u 0 N r PR □cEss 

I ZS I __ HIS P83 z_ ::, SIGNAL (C-41 
I I ~® @I] I I I I :::,z ')' u. ISOLATION 

HV ZS HV ~~ TSH-73 
22 22 68 8 8 :;:' M-22BM02 (A-7 I 

1 "X3/4" 024 L V04Z (NOTE 21 I 1 "X3/8" "' r' 
. 

u . 
u. 

D-------.------:;-~r--c:«J----C:~}--1·--=-:..._-t:e::b---------------- i------

3/4~ r:~: ~ s 
1

"x
3

/
4

" :~Be. DBD F-□CB-~l~BING :SGB~~~11 ~----------_J 

3/8" 

1 "X3/4" 

F. C. 

1 "X 3/8" 

TUjlNG 

t 
3/4 "X 3/8" 

--..;:i O I CAFASl ;:□ 
~ r ___________ _J 

HV 
38 

C D I 

---.../J\---, SGBSIS :7V ( (AFAS) 

ZS 
3B 

V040 

0 
,-& 
I ~24 
I 
I 
I e 

s I HY 
I 4B 

I 024 
I 

i ~-~-
I ~TE1y 
L ___________ J 

V746 

TD BYPASS 
INDICATION 

1' 
I 

V596 I 

CDI 
HV ZS 
4 4B 

C, 
z 
(D 
:::, 
e-

a 

"' a 

44-DBB-3/4" L 
~---1NOTE NOTEl-~3~7-.,;D~B;,aB:,.-,,a2_"-ci-,::3~8-'-D~Ba,:B:,.-.,;4;_'L..--r.,..L--➔---!>X<J----r-.L..-----r---::---{ 38-DBB-4" 

NOTE 23 
39-DBD-4" 

F. C. 
\ / ENERGY ENERGY 

0 
::, 
C,: V 
N I 
N I 

I 
::, -

HY 
4C 

a 
u 
w 

0 

"' 0 

VD39 

48-DBD-3/4" 

V741 

i V751 

, 4 

--

' j'.v152 

r 
-'= 

14 

--

' j'.v153 

r 
-

\ z 2 / 4"X2" *V034 437 _DBB-2 " ,- V035 HIGH MODERATE~ 

' / 4 "X2" 2 "X3,," ~ DBS HBO □BB DBD 41-DBB-2"'-, ____ .,, D B P9 L----l•HI 3 .... {( VJ 2" X 3" 

4 3 3-DBB-314" L ____ _,:_42::,.-_:D:,::B:,::B_-::_2 _" ---l►--i•t------J•f-;,;,;:---_:4:,::3.:,-::_H!c:BD;:_;-:,::2'--"---------....:.----...:.:.::,;:.... ___________ 1 r...J 
(J.C.)~➔ .. - ...... --' ISEE 

V769 V768 V190 V038 !:jpTE 5 
L,C, L,C. L,C. 

V571 
► ◄ IISEE 

39-DBD-Z" 
NOTE 14 

8 7 6 5 4 

HBO GB□ 

427-HBD-1" 

CONDENSER 

THIS DWG, 

C D-2 I 

VENT TD 
ATMOSPHERE 

336-
HBD-B" 
10"X8" 

SEE 
NOTE 5 

33S­
HBD-1D"-.-i 

y 
OW 

334-
HBD-8" 

56-GBD-6" 

140-ECD-4" 

HBD 

3/4" 
I D l 
TYP. 

ST 
01 

FROM 
PY-39 
( F-2) 

3 

V742 

PV 
39B 

51-GB0-8" 

V063 

1" DRAIN 

308-GBD-B" 

PIC 
72 

FROM 
py-39,,L,4'-I 
CF -2 l 

{r □ 

PV 
72 

8"X6" 

FROM 
LSHH83 
I E-2 l 

1' 

F. C. 

GB□ 

A~1s ~ 39A 
1 5 7 

I 

2 

209-HBD-8" 

GB~ I :so 
V064 8"X4" 

4,, 

V52D 
V505 V747 

CONDENSER 

M-22ADD3 

CONN- NO. 142 

CONDENSER 

THIS DWG. 
~157 \Jf/ 428-GBD-1 " 

I I l..429-HBD-1" 
C D-2 I 

I ~-e 

HBO 

NOTE 5 

~ 

/im 
\Qy 

r □W 

8"X16" 

VENT TD 
ATMOSPHERE 

51 -GBD-8" 1" DRAIN 
{F .o. (--8 

I 

GBD 

PV 
39A 

,,,.,--------------7 
TD #5A I -@L 

FEEDWATER J---
HEATER I 1 DO D27 

5D-GBD-8" > I 1-,L~~:::;_~~:<)--tlt:i---T----r----{;:k - -)";,_- -) M-22 ACO 1 I C NOTE 1 7 1 

I NOTE 16 I_/ 333-GBD-8" I -- HS 
3/4"X1/2" V059 FC 1;:0 E 5 AC-0B1-GBD-8" CB-61 ~ ®, 

V187 _,- L 100 027 
so-GBD-8" _ _J ~ J

6
TB fF7'\' ~ (F7'\ I 

~ :~; ~s;~51 l---~ 
VOS2 I HV I ~ 

I~ L FROM FY26A 101 -----" 021 
3/4 "X1 /2" V1 86 

49-GBD-1" V316 

L~ -<M-22BMD2 C B-5 l 

SEE NOTE 12 '--,--J""'llt--T--) M-22AF01 > 
~6 I CC-51 

PT 
39 

~ 333-GBD-1 "---L--r-x-'l- I 

I !IP V519 

_l__~--~ TO PV-39A C G-3 I 'CiiJ: ~ PV-39B C H-3 I 
157 

PI 
1 4 

TO 
1 --r HY39A 
I c G-3 I 
I 

1 
REV. DATE 
40 042314 

DRAWN CHK □. SUPV. 
MAL RLW DME 
INCORP. 
CAR 201309201 
REV. DATE 

41 092018 
DRAWN CHKD. SUPV. 
MAL AHR DME 
INCORP. 
RFR 170276, 
REV. 1. 
REY. DATE 
42 111620 

DRAWN CHKD. SUPV. 
EBH SJK DME 
INCORP. 
MP 19-0114, 
REV. □. 

NOTES: 

1. DELETED 
2. STEAM GENERATOR SLOWDOWN LINE. 

3, NOZZLES TO ENTER TANGENTIALLY, 
4. PORTIONS OF THIS SYSTEM THAT CONTAIN RADIO­

ACTIVE FLUIDS AND ARE IDENTIFIED BY QUALITY 
CLASSIFICATION "D" SHALL MEET THE AUGMENTING 
REQUIREMENTS AS GIVEN IN TABLE 3.2-2 OF 

5. 

6-

7. 

8. 

9. 

1 0. 

THE SAR. 

INDICATED PORTIONS OF THIS SYSTEM 
IDENTIFIED BY THIS NOTE ARE QUALITY 
GROUP "D" NDNAUGMENTE □. 

THE PORTION OF THIS SYSTEM THAT IS 0-LISTED 
INCLUDES LINES EMANATING FROM THE STEAM 
GENERATORS WHICH SERVE AS AN EXTENSION OF 
THE CONTAINMENT PRESSURE BOUNDARY. 

SLOWDOWN PIPING UPSTREAM OF THE SLOWDOWN 
FLASH TANK SHALL BE SCH. 160. 

OVERFLOW LOOP SEAL TD EXTEND 12" BELOW TANK 
CONNECTION AND TO TOP OF TANK WITH SIPHON 
BREAKER ON TOP OF LOOP SEAL. 

SGBSISCAFASI IS THE STEAM GENERATOR BLOWDOWN 
AND SAMPLE ISOLATION SIGNAL. THIS SIGNAL IS 
COMPOSED OF MOTOR DRIVEN AUXILLIARY FEEDWATER 
PUMP ACTUATION SIGNALS WITH THE SAFETY 
INJECTION SIGNAL AND AN UNDERVDLTAGE ON NB01 
OR N8D2. 
THREE LIMIT SWITCHES TO BE PROVIDED, TWO 
SWITCHES INDICATING CLOSED POSITIONS !SEPAR­
ATION GROUP 1 AND 41 ONE SWITCH INDICATING 
OPEN POSITION ISEPERATION GROUP 41. 

11. DELETED 
12. Y9056 IS UTILIZED TO COMPENSATE Y9054 

DENSITY, Y9054 AND Y9055 ARE ADDED TD 
TOTAL SLOWDOWN FLOW. 

13. DELETED. 
14. STEAM GENERATOR WET LAYUP CONN. 

FDR 
GIVE 

15, VALVES ARE CONNECTED BY A 1" SOCKET WELD 
COUPLING. 

16, A BLIND FLANGE IS PROVIDED TO SUPPORT SYSTEM 
HY□RDTEST. 

17. ALIGNS STEAM GENERATOR BLOWNOWN FLASH TANK 
STEAM TD FEEDWATER HEATERS 5A AND 5B FOR 
FEEDWATER HEATING DURING START-UP. 

NOTE 3 S5-GBD-3/4" 

LY-16AB 
LY-16BB 
LY-16CB 

M-22BM03 
M-22BM03 
M-22BM03 

C B-4 I 
C C-3 l 

C D-3 I ,-J __ _Q 
I I ~157 

1B. DELETED. 

1"(01 
r., 

V334 

SCH. 160 C TYP. OF 4 l 

141-ECD-4" 

SCH, 160 

142-ECD-4" 

SCH. 160 

143-ECD-4" 
' 
' SCH. 160 

4" X 8' 
I TYP. I 

4 PLACE s 

1 

BLDWD □WN 
AND SAMPLE 
PROCESS FROM: 
ISOLATION 

STEAM 
GENERATOR 
SLOWDOWN 

FLASH 
TANK 

I TBM03 I 

8"X6" 

57-GBD-2" 

V055 C013 2"x 1" 

I L_7 
I I 19, WELDS TD THE STEAM GENERATOR ARE SUBJECT TO 

PSI/ISi EXAMINATION AS DELINEATED IN THE 
PSI/ISi WORK PLANS PROVIDED UNDER SPECIFI­
CATION M-189. 

i-......-J 
CD03 

20. DELETED. 

LT 
16 

LI L SL 11 D )--..Lltr-( 7 1 - 7 
21. VALVES ARE CONNECTED BY A 1" SOCKET WELD 

UNION. 

2"x 1" 
I 
I 
I 
I 
I 

22. DELETED. 

V056 
2D8-GBD-2" 

23, 

I 
I 
I 

,-------- ----- ________ L ____________ I 

I I 

THE SAFETY-RELATED FUNCTION OF THIS PIPELINE 
TERMINATES AT THE SEISMIC CLASS BREAK AT THE 
CENTERLINE OF THE A-0 WALL. 
(REF, M-23BM01 AND M-23BM021, 
THERE ARE NO SAFETY-RELATED COMPONENTS 
IN THE TURBINE BUILDING. SEE RFR 201204288. 

FROM LSL-76 I LSH LSH e 
M-22BM04 c'--·, I 70A 70B LAHL 

CE-7
! '-, I I ~------,>T□ BLDWDDWN AND SAMPLE 71 157 

'- I PROCESS VALVES I C-3 J I 
'I J_ ------ I 

~~~~8~6~-77 c'------',fr<.~ --~ 
(F-71 /Y, ~24 

// I '-
// ,.(, '-'--_,FROM CI TS-33 

'M-22BM03 C 0-8 I 
FROM CITS-34 // FROM TSH-73 

ST-01 
DISCHARGE 

M-22BMD3 c'-" M-22BM02 427-HBD-1" 
(D-41 CA-5 I DT-02 THIS DWG. 

429-HBD-1" 
DISCHARGE I G-4 I 

THIS DWG. 

IG-21 CONDENSER 

M-22AD06 

314-GBD-3" -..i 

i----SEE NOTE 5 

325-HBD-4" 

V319 a"x4" 
RED, CONN. NO. 087 

VD58 

L:J 

1 " ( D l 

TI 
1 7 

311-GBD-6" 

,, FROM PROCESS 
315-GBD-1 SAMPLING SYSTEM 

L-.L...---f><}-------< M-22RM01 < 
V322L (A-61 

pp 
r., 

SEE NOTE 5 

IPBM03AI 
HBD 

pp 

M-22BM02 

ID-BI 

SIGNAL 
CB-61 LSH-70B CD-31 
CD-61 
CF-61 
CG-61 
CH-61 

3 ,, 1 ,, ,, 
IV I J.C. 
r., r:7 

r ' r 

LSH-77 M-22BM04 CF-7) 

53-HBB-3" 

0 1;:,.,1.c. 

V302 
L. C. 

:i: 

' ., 
I 

a 
CD 
:i: 

I 

0 ., 

1" T.C. 
r., 

( V355 V301 V332 . • • 

HBO 

SEE 
NOTE 5 

CTMT 
SUMP 

V045 
HBB 

s 

,- VQ46 
HBB HBO 

SEE 

s 

V304 

pp 
r., 

V303 

54-HBD-3" 

PP AND 
FLUSH '-f., V311 
CONN. 

303-HBD-3/4" 

3_,.{X 
I " ,, 
RED, • 
{TYP, 
OF 3 I 

V312 

L..:.J 

DRAIN 

, 1 PP AND 
V" FLUSH 

CONN. 

3D4-HBD-3/4" 

STEAM GENERATOR 
DRAIN PUMPS 

IPBM03BI 
HBO 

pp 
r., 

V306 

pp AND V049 
FLUSH,, 
CONN. "' 

77-HBD-3/4" 

, "x ,, 
I " ,, 
RED. , 
( TYP. 
OF 31 

VD5D 
, 1 PP AND 
V" FLUSH 

CONN. 

139-HBD-3/4" 

I " ,, 

' ., 
I 

a 
CD 
C) 

I 
~ 

0 
N 

L..:.J 

1"(Dl 

305-GBD-3" 

N 

§/ 
(D "' N I 
N <( 

I 
::, 

ANY 
MAY 

REVISION 
REQUIRE 

TO THIS DWG. 
A REVISION 

M-22AB04, M-22AB05, 
TO 

M-22AB06 AND/OR M-22AB07 

AS-BUILT CLASS 
DRA .. N (DATE) 

NIA 

1 

'""· '""' PIP I NG & I NS TRUMENT AT I ON DI AGRAM 
NtA STEAM GENERATOR SLOWDOWN SYSTEM 

SUPV. COATE! 

204-HBD-3" 341-HBD-1" L..:.J 

DRAIN 
NIA FSAR FIGURE 10.4-8 SHEET 

V3D□ 
300-HBD-3/4" 

3 2 

APPO. COATE I L□CAT IDN 

NIA 

UNION ELECTRIC 
ST. LOUIS, 

CALLAWAY ENERGY CENTER 

COMPANY 
MO M-228M01(Q) 

1 

CLASS 

REV, 

42 

H 

G 

F 

E 

D 

C 

B 

A 



➔ 

. 

v 

7 

r------.1>,-<C~----, 
RE07 

V067 

. 

V058 
L, 

cp 

0 
ro 
'? 
N 

\ 
\ 

6 

V508 
• • 

); - SEE NOTE 5 

* f 438-HBD-1 " i / r--------, 
"-- - V703 

_./ 

LRW 

STEAM GENERATOR 
SLOWDOWN REGENERATIVE 

HEAT EXCHANGER 

! ESM01 j 

070-FBD-6" r I AD-260-FBD-6,, 
I 

.'-'r-t~
1 84 L-( M-22AD02 < 

NOTE 5 IH-6 ) 

... 
V530 

L:.J 

064-HRD-10"7 TO SERVICE 
\ WATER SYSTEM 
• EA-009-He.D-1 O" . '_) r--....... •-~..¥ ..,; _________ 7 M-22EA01 

( L ) ( C-5 J 

31 ~ -38D-6" 
L'> M---22BMC1 ';'>----------, 

_/ 6'1X 4 11 

060-GBD-4" 
►◄ . 
V059 

I D· 3 I 

8 

STEAM GENERATOR 
SLOWDOWN NON-REGENERATIVE 

HEAT EXCHANGER 

jESM021 

068-GBD-3/4" ~\ L--,--,,r-,-,-~ 

PP[-~.t--."---;:t_......J 
.~,30-HBD-1 "---~ 
lNQTE 5) 

00 9-GBD-3,.,t 
V076 

~ 
1"!D> [--~~---1 . . 

V340 

\ I 
V321 >'. 

l:,_ 

7 

-,,- / 
I 

X 
~BD i HBO 
•:◄ 

~ 347-HBD-1" * )(]1---_.;--;l7N~-O:,;T~E~5":": _, 
TV702 LRW 

TO BLOIJOWN ISOLATION 
V/.i.L..VES, M 228iV01 \8 5), 

(C 5).(E 5),(G 5) JAHL 63 
M 221:3M01 {D j I 

1 
V516 

• 

c.:J 

6 

326-HBC-1 '' *v11--:-::~~, 
NOTE 5 

V704 

r 
ow 

. . 
V512 

(NOTES) 

TO FY-26 ,-----c M-228M01 
,,- : (F·-2l 

--- i ,...-:'\ 

SEC: N_O_TE 

RE 
Y-9055; 

l"Fy\ i (Fl\ 
f2GA/--~ 

12y1ss 1s1 

i 
"1 
i 
' 

TO FV-54 M-22BtJ04 ( E-2 l 
HIS5C. HJS51 M-??BM04(0-5l 

C 
f-

5 

( V502 
\ . 

V12'1 

5 

AF-423-GBD-6" 

3,,-,.((Vl 
r.7 

- 059-GB0-6" 

4- + 
RA.DWASTE 

PIPE TUNNEL 

3 " AD-234-·GBO-

( V3J{ 
-

L:.J 
1"(DJ 

4 

[ . . 
C:036 

1/189 

\ 
V096; 

" 

V061 

X 

' ,• 
'1 
0 
[D 
C, 

I 
v 
~ x,r. 

V095 

9i: -. './097 I 
Qt=l.__ \ 
•• =::-:-:-~;:;i;,.; 

§ -- :FSM03BI 

F 

Co35 

!"'Of------- 083-G30-1" 

w 
I 

DRW 

C;, 

a, ' C). 
c,. 
ro i 
Ii 

STEAM GENERATOR SLOWDOWN FILTERS 

'( 

.:.---~ 
[---1 .. ~. --, 

C033 

/iJs\ 078-GBD-3" 7 
\ 

V090 
f 

/\ .. 3./ ; X 
I (), I r·, , "'···x<.-},'-....1-;----; 

I L---> ✓-~ I 6 "X 3 " V08 5 

V1 88 

GRO GCD 

Or u: 

F 

:t-
al i 
.__:; I 

N 

g 
> 

. . 
V089 

4 

i--- ----
x( 

\y 
i 

DRW 

:;,ytg 
0 C) 
> 

0 
ro 
~ 

081-·GBD-·1" 

3 

v" 

DRW 

.,, 
I 

C, 
a, 
C) 

I 

"' "' 

3 

2 

OBJ-GBD-6" 

I 2 

1 
REV. DATE iDRAWN 
5 41221111 OJ B 

CW,D. UPV. 1APPD. 
rmF TJM i NIA 

REOR.nWN FOR 
CU\R l TY 
I NCORP. 
DEC-062"?. 
REV. DATE !ORAWN 

6 10229;! SBR 
CHKD. UPV. jAPPD. 
RAM TJM i N/A 

INCORP. 
DEC-0707 

RE;v. DATE- ·loR.i.wN 
] _____ J!3279}J MAL _ 

"cfoW, p;UPV. jAPPD, 
RLW TJM ! N/A 

INCORP. 
O,ii"' 89 ·-1 035 
I PARTIAL!. 

H 

._.._._. ...... -----------·---r··-····-·-··-··-----
REV. DATE !DRAWN 

8 C42392j MAL 

NOTES: c·Hrn. ~UPV - lAPPD.-­
D,.JB TJM i N/A 

1. 

2 • 

roR G[N[RAL NOT[S S[[ Di1AWING M 22BM0·1. 

A BLIND FLANGE IS PROVIDED 10 SUPPORl. 
SYSTEM HYDROTEST AND FLUSH. 

REDRAWN FOR 
Cc AR !TY. 

REV. DATE ! DRAWN 
9 0-0219""/1 RL_W 

3. DELETED 
CHi\D. urv. 1APPD. 
DLBr AMR i N/A 

ORA Wt, I CA Tf.) 

N/A 

N/A 
SUPV. 

N/A 
M'PO. ( ElAIT l 

NIA 

I NCORP. 
CMP 89-1 035 
PARl"[AL #39. 

HLV. :)/\TE ,DFIAWN 
10 04159~ R' W 

C:H:'\O. ·upv. j/\PP). 
MAL JHK I N/A 
INCORP. 
CM;::, E.9-1 035 
PARTIAL 
REV. DATE j DRAWN 
11 11049'.Jl R:... W 

CH!'::O. UPV, ,APPJ. 
OJB JHC l N/A 
I NCOR?. 
MP 89-1035 
I PARTIAL! 
REV. DATE !DRAWN 
12 021s01! DJB 

0-IKD. _UPV. 1APPJ. 
MAL /\MR i f\J/ A 
I flCORP. 
DEC 1759 

RE\t. DATE jDRAWN 
·13 061301! DJB 

CHKO. UPV, jAPP1, 
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' 

I I 

HBO HCD 

\- 402-HC0-3" 

l ..... i' At:]~ ...... il·SEE .. NOTE .. 211·" ' ' , .... \, .. ,N,JI······· '' '"' " ' ' ' 
AUX. FEEDWATER ! 

SYS. : 

> M-22.•.L01 )--{·"-J----' 
IE ·8 ) 

"'' r c-,o 
>A I. 

rlC0-1 ,,_,... 

AE SYS BM SYS 

EBD HCD 

f..-- SEE t~OTE 5 
i IA-22BM01 l 

L __ J 

DECH TEL VENDOR 

N 

I PBM04A I 
STEAM GEN. 

RECIRC. 
PUMP 

STEAM GEN. RECIRC. 
SAMPLE COOLER 

* I EBM03A I 

CLOSED COOL ING 4': 6-HCD-3,-t ----! 
WATER SYST=:M . v.::.5t: i 
) ) EB-142-"BD-1 '· ' 0 ! M-22EB01 ~-----------.. --t><I:J--1 

IE-71 

< ~-22EB01 

I E - 7 I 

I SBM01 BI 

V722 
, , 

* rm 
("DJ* \~341 

STEAM GENERA.TOR "8" 

( M-22AE02 f----i--
1
------/ M-22AE02 < 

(NOTE 1) I ! IC-3) 

1UO. 341 

,-· 405-HCD-3" I I 
I \\ 1/585 

SEE NOTE 2 I:>--~-~~-~-~---, ::}-j :f--~----~---- __ 
V726 ~------1:1: 

AUX, FEEDWATER 1 

SYS, 

( D-8) 

STEAM GENERATOR "C" 

/1.E SYS BM SYS 

co• r ,, 
"' >, l 

H CD - '1 II -------­

C'..J 

EGO HCD 

f..-- SEE IJOTE 5 
I M-22BM01 l 

< M·22AE02 <· ··· ·· ··· · · · [" ··; ·· ... ····· · · ·· · < M·22A[02 < 
IN01E 1 l I ! IC-6) 

I 

' 
' 

> 

"' I 
0 
u 
I 

I 

"' 

BECHTEL VENDOR 
►◄ I PBM04B I 

STEAM GEN. 
STEAM GEN. RECIRC. 

SAMPLE COOLER 
REC!RC. 

PUMP * I EBM03B I 

i :I ,, . 
CLOSED COOL ING 4' g .. HCD .. ,, ·'""j 

WATER SYSTEM V"60 I 
,- -- ,_--, -- \ i:B-144-'18D-1 u ~1 ' 1 

) l,l-c2cB01 )..--------------t><I:J--1 
IE -7 I 

I 

I SBM01 CI 

--- * 
~342 

' 

I 

i342 

HBO HCD 

\ 

408-HCD-3" 

v~.86 
SEE NOTE 2 I',' -~-.L, _ _L __ _,_ __ J 'c,<'-c--1" r- _.,...~,J 11>--~----~---- - -

AUX. FEEDWATER 

8 

AE SYS BM SYS 

EBO HCD 

o, r 
O? ,o 
>< • 

H CD -1 "------a-­

c:.J 

SEE NOTE 5 
~- i IJ-22BM01 l 

BECHTEL VENDOR 

7 

I PBM04C I 
STEAM GEN. 

STEAM GEN. RECIRC. 
SAMPLE COOLER 

RECIRC. 
PUMP * r·EBM03c·1 

! 

CLOSED COOL INC 4 ZO-HCD-3>{ J' 
WATER SYSTEM , 

;s-146-~B □-,N ~~6 ~­
) M-22EBOI >·-=-----'----'---t><CJ 

( [-·7 ) 

HBD !'CD 

6 

V736 - -

5 

VENDOR 

I 
I 

I 

VENDOR 

VENDOR 

VENDOR 

5 

BECHTEL 

BECHTEL 

BECHTEL 

Y55S 

" " 

BECHfEL 

' 
' 

- . 
LC 
I.Cl 
> • 

' 
N 

I 
0 
u 
r 
I 
~ 

0 
~ 

I 

• 

' N 
I 

0 
u 
I 
I 

0 

4 
STEAM GENERATOR "D" '7_:, 

> M-228M01 )---{::J<}--
1

-----) '·_M_-_2~28~M_,0_1~) 

I NOTE 1 l I I A-5 l 

-D ,. X 

~1-:-+-----c-• 
SEE NOTE 27 ~t t 

"' ~ .. 
-- wo 

r'.> 
OCD 
ZN 

N 
w I 
w::,: 
co-

STEAM GENERATOR 11 A1
' s-.J 

> M-22BM01 >---{::Jc:1--,---L~ /_M_-_2-_os_11_.0_1~\, 

(NOTE 1 I I IF-51 

""" CD X 

~1r 
.1 ------+-~ 

t SEE NOTE 

m~ -WO 
r::, 
oro 
ZN 

N 
wl 
w::, 
vl-

STEAM GENERATOR "8" '7_:, 
> M~22SMOl.>---{::Jc:1--,--- ~ M~22SM01) 

( NOTE 1 ) 0"1 ,/; ( 0-5) 

"' X 

SEE NOTE t ~,-
~ 

.,., WO ~-- ~ 
HCO-i '' 

oro 
ZN 

406-HCD-2" '" WI 
w:,: 
(/) . .,. 

STEAM GENERATOR "C" '7_:, 
> M-22BM01 >---{::+J--1 --- ;> '1-2ZBM81 > 

le-SJ INOTF 11 I 

SEE NOTE 

4 

0\7 ,. X 

~1 

-- -lllD 
r:S 
om 
:ZN 

N 
wl 
[,I~ 
V)~ 

3 2 

3 I • 2 

1 

NOTE: 

REV. DATE iDRAWN 
~ f...'Hl/~11 CDC 

CW,D. UPV. 1APPD. 
DJB TJM i N/A 

REDRAWN FOR 
CLAR:TY 

------- ----- -------------------------
R[V. Dt..TE 

2 090303 
DFU,.WN CHK0.jSUPV. 
RLW MAL ! TWS 
INCORPORATE 
MINOR CHANGE 
CAR 200305441 
REV. DATE 
3 110904 

0'1AWN :::HK:D, i SLIPV. 
MAL ill W i TWS 

INCORP. 
RFR-22941A 

'. • SYSTEM INTERFACE ARROWS SHOW NORMAL FLOW O IRE CT! ON. 
WET LAvup RECIRCULATION FLOW [S IN THE OPPOSITE 
DIRECT'.ON. 

2, REMOVABLE SPOOL TO BE IN PLACE ONLY DURING STEAM 
GENERATOR IIET LAYUP REC!RCULA.TION MODE, REMOVABLE 
SPOOL TO BE REPLACED WITH BLIND FLANGES DURING 
NORMAL OPERA TI ON, 

AS-BUILT CLASS 
ORAWt, ICATf.) 

N/A 

1 

Cf!K[l, 

N/A 
( [:ATE I PIPING AND INSTRUMENTATION DIAGRAM 

STEAM GENERATOR BLOWDOWN SYSTEM 
SUPV, rnAT£! 

N/A 
M'PO. ( ElAIT l 

N/A 

(}SAR f !GURE 10, 4~8 SHEET S~ 

----L·=-A·T--l~~--.r=-----~---~---- CALL A WAY PL ANT .................................. I __ ~_ c'_"~A~-~-
7
s ___ -. -I 

UNION ELECTRIC COMPANY 
ST. LOUIS. MO M-22BM05 

1 

RE'/. 

3 

H 

G 

F 

E 

D 

C 

B 

A 



H 

G 

F 

E 

D 

C 

B 

A 

8 7 6 5 4 3 
( 0 l LOl\fGG-1/\J 

HS-6£H-7l.HS-7CG-6),HS-8(F-7l ,---------- 1:3 L.2.J HIS FROM @AL r;,,E@ 

STEAM GEN. "A" 

0 

"' 
> > 

• 
V 

' ., ., 
w 
' "' 

0 

• 
"'f ., ., 
w 
I 
~ 

0 

HS-9£E-6l.HS-10(D-7),HS-11(C-6l.HS-12£8-7l o/ 026 228 _) ASTS 
FROM PSL-16 & 19 2------ I -- l -----------7 I 118_,...,,..-""'( CSEE NOTE 9 l 

IE-S & B-51 (- -E0 I~ 7 ,,, ------- PS T-42 I HIS ) 

0 ~-2 ASTS 
-I // ( SEE NOTE 9 l 

V037 

L. 0. 

PANEL 

V036 V035 01 8-DBC-4" 047-088-4" 1f--\_,,,1"-='--"=-.:.....-~KJ-------+--,---{ 

®N□Gl2 DBl;,.1,.□Bc L. □ . 
F1□ ~ V102 

006 

I ®s I 6 r--2 TO HA-5 CH-6) 
I / 11 a 

// _____ _J I /P V14~ 

®1
1 
~-- ------ H6Y h~/1--{:f----< M-22KA05 < 

1 "(D) 

~ V1497'E- {A-Bl 

r □P:~~~ss 2----r--~ Yl/1\7H'--r'Ats 

l_ __ m ; N~iE H:) qj 
V063 V062 ~ 

035-088-4" 034-DBC-4H 
V061 

L, 0, 
V101 

PANEL 

V034 V033 
048-088-4" 016-0BC-4" V032 

NQTE 2 -~~ I ~~r 
® [2] ~ 
yo□6 

I ®s I B 1 -( TD HA-5 (H-6) 
I / 118 

/✓-----_J I /P V150 * @
11 
~-- ------ H8Y hrl/'f--{:J---< M-22KA□5 < 

~ v1s1* <G-Bl 

T □p:~~~ss 2----r--~ '-,1/'l~m','A/S 

L. 0. 

1 " (DI 

V1 03 

L.O. 

L I - l ---rAFAS 
V I I 22A ~ 

053 I PI I oo5 1 ----- 0-22 

: J,.~v l V094 r _ _J (D~.,_ 14 ! ~---' p I 

TE .. '---------l 27 wt~ 
ID 8 FV030 V027 42 V088 I 
o V031 SEE NOTE 12 

V019 VOi 7 

D}x_" y-o/--r' LSP CLOSES I A-3 I 

@__I L--~ 
~8 I ~ 

• 
"' ' u ., 
'i' 
~ 
N 
0 

013-DBC-6" I 6 " V003 
L. □. 

093-DBC-4" 

r-::._ 005-HBC-8" 
w "'* I V026 ~-0 \.__,---, H-Q-,..._-,----lf-,..._""T""TV'r----C:"'<f-----'";;.;:...=c.;;;.-----------, 
w~ TE --~r--~ N V078 
V)o 45A V018 

z > 
V076 
L.C. 

4t V208 

• 
N 
I 

u ., 
" I 
V .. 

J 0 

V212 / V026 
L. O. 

PT 
15 

I 
I 

I 
,---{ 

~ I I 

V210 
09S­
DBD-4" 

3.,,t 
IV I 

SEE 
NOTE 1 3 

~-7 I 

@ I 
I 

L.:.J 

!SEE NOTE 16) 

s 
DBC 

V167 

V145 

V144 

DBD 

~ -
\..:1/F 

V192 

1 "(0) 

V193 

V143 

V 005 I 
@ 

V108 ~118 

V029 
CNOTE 14) 

V190 

L. O.': 

088-HBD-2" 

s 
PIPE 

TUNNEL 

INSIDE OUTS[OE 
AUX. BLOG. AUX. BLDG. 

!t-
087-HBD-2" 

V191 
L- o. 

PIPE 
TUNNEL 

V041 
(NOTE 14) V 

<VI 
r.7 

IPAL01B1~0 
PI PT 

-1 24A 005 24 
1s~- ~ 

MOTOR DR I VEN---7--T~ 
AUX FEEOWATER I ----1 

PUMP "B" l.._~ ---

V196 

"-y/□53 

l_ G;D026 
FROM PSL-25 & 26 2---y--

l 
< B-4 & 0-4 I 2---_J 

----------<3 SEE NOTE 4 

SPARE 

V194 
CONDENSATE 

STORAGE TANK 

"' s 

L.:.J " 
p 

1"{0) 

ASTS 2--°" r-2 LSP OPENS CA-3) 
(SEE NOTE 9) ', I 

-I•----{_ 3.,8" C V ) 

' I 
', I 0 

@_ ~ ~ 
~;-- '-( ---~□05 

_@_ ___ t---~ 
1 ~26 

"\., HV 
V163 V187 FROM HV-31, JO 

HV-32 & HV-33 ESSENTIAL 
V006 V005 SERVICE WATER 

006-HBC-6" 6" 
L-.. t,,/}--.---t>< }--.---=~:::....:::.......---,_,.. f-- - - -1'-22 EF 01 < 0 < 

L.O. NC (8-7) .. -➔ M-22AP01 > 
(VJ SEE NOTE 15 CF-4> SEE NOTE 6 ' " ., 
r.7 

V197 

V1 95 
CONDENSATE 

STORAGE TANK 

-➔ M-22AP01 > 
C G-4 l SEE NOTE 15 

SAMPLE c ____ ---1 
CONN. L..: 

I 

' ~ 
~ 
0 

V137 

r LRW 

1 ( LSP OPENS 
I CA-3l 

Ff L_ __ ~a5 N~1E HBV S 

MAIN FEEDWATER SYS. V058 V057 
A 042-EBB-4" 033-DBB-4" 032-DBC-4,, 

V056 V109 
,--2 AFAS (AUTO START> 
I 

I 
I [2j < M-22 AE02 s- --J_,-, e-, _ ..... ...,.. ............... ___ ----I f--L..c;:.(]---, f--i,_/f--="-'=-'----DIK}------◄,----T"-(;:;-<:Jf--0--1 

CF-3) L. □. ~ ~ L,0, o m V100 

~ OJ~ F40 1----, D C 
.,-- L...-~-....J I ' 

@__7 ___ ___Lill__ __ ,- I ~', ) 1 "i"°o I 
~6 I ~3 I EBB D88 

1 
__ J ~i,'-, r---------c TO HA-5 

I .,----1 -~-- '- '- : @ CH-6l 

I // ~I> ,;-i ,,,, I /~118 
I ~ _@_ FY L!J NOTE 2'-,, I // 

@_1_8 j ~ i--~5;------- 9B-05-;--',,,@00-6---0 

~ I --rPUMP "A" START 
I EBB DBB G)--:::-________ L _______ -2 TO BYPASS 

I HV NOTE 1 
I 9 

PANEL 

V077 
L, C, 

V 

• 
N 

' u ., 
0 

' 
N 
0 

V142 I 
I [2j 

~~--~--- ®o□5 
V040 TO PAL-13 I E0 
L.O.NOTE 13 1 -yVIA INTERLOCK e---- 0-23 
SEE I IH-5) I 

,@---0------------~ 
PT -(3) PI r~I 
16 I T-41 17/➔lf,,.---..... I 

TE I 
TE 4GA SEE I 
41 ."1<,;>-, NOTE 3 I 

Pl 
28 

V136 

rLRW 

V188 V164 

~~---~--- ®005 

TO -7 
SAMPLE ZA-30 ~ 
CONN.] IF-31 ~---~ 

S

SEE NOTE 6 ~ 
ES SENT I AL 

007-HBC-6" SERVICE WATER 
/}-L-C><:1--------,.---- f-- 6 "-<•-22EF02 IO,< 

r:;i L ~ N,C, c □ -7) 

L.'.'J(H[S\ -1 . I ·y --r'BLSc"L□~~s3)'. 'v_o_o_1 __ :I1--~ffi~s~ 

~o/,J ~-- Z-35 ~ :;; 

075-HB0-1" 

V009 

I 
I 
I 
I 

~ 

V049 V048 
"' 0 
> V166 V039 V089 TE 

468 SPARE I 
o ~~o Y I 3,./~ ID 1"(01 

V047 ~-I HV c,--I-+---
049-088-4,, 025-DBC-4" 1 A V022 35 u S r--1:::.:J--, l---,/r--=--"'"'-'----D!Kl-------1---,--{ ><()------,[}.-'-'L..[ ><()---Iv I C><l f------'-+=c-::::,:---:-:;-,'-C1--'-"--, 6 • I > 18 ~ "' 

2 
PUMP CONNECTION DETAIL 

MOTOR DRIVEN PUMP 

IV J 

3'6" OU I CK 
CONNECT 

/ " !V{ 

1 

-1 SEAL PIPING 

CONN 
A 

B 

C 

D 

E 

F 

G 

H 

J 

K 

L 

C 

FLEXlBLE 
HOSE TO DRAIN 

(SECOND CONNECTION 
ON FAR SIDE) 

OPT l DNAL 

N. 

3,.4 IN. 

3,.8 IN. 

PUMP VALVE# 
A 

B 

A V115 
DOWNSTREAM 

F V V 

B V116 
W M 
F VA V 

A V117 
B V118 
A V119 
B V120 
A V121 
B V122 
A 

B 

V182 

B V179 

A V183 

B V178 
A * V232 
B * V234 
A * V233 

B * V235 

"¥(0) I LRW 

L l NE NUMBER 
052-HB0-1" 
053-HB0-1" 
054-DBC-1" 
055-HB0-1" 
056-DBC-1 " 
057-HB0-1" 
058-DBC-1" 
059-DBC-1" 

079-DBC-3/4" 
080-DBC-3/4" 
081-DBC-3/4" 
0B2-0BC-3/"I" 
060-HB0-3/"I" 
061-HBD-3/4" 
062-HB0-3/4" 
063-HBD-3/"I" 

8 Is\ 

'V {OJ 

I LRW 

PURPOSE 
BASEPLATE ORA IN 
BASEPLATE ORA IN 

DRAIN-SUCTION NOZZLE 
DRAIN-SUCTION NOZZLE 
DRAIN-SUCTION NOZZLE 
DRAIN-SUCTION NOZZLE 

DRAIN-DISCHARGE NOZZLE 
□ RAIN-DISCHARGE NOZZLE 

SUCTION VENT 
SUCTION VENT 
CASI NG VENT 
CASI NG VENT 

DRAIN-BEARING BRACKET 
DRAIN-BEARING BRACKET 
DRAIN-BEARING BRACKET 
DRAIN-BEARING BRACKET 

1ST STG. BLEEDDFF 
STUFFING BOX [NLET (2) 
CASING VENT 

CASING VENT 

SUCTl ON VENT 
SUCTJ ON VENT 

CASING INBOARD DRAIN 

CASING INBOARD DRAIN 

CASING OUTBOARD DRAIN 

CASING OUTBOARD DRAIN 

,._ VALVE IS L.C. 

o ~ Iv::; 
ID CASING 
0 VENT 

s u ., 
0 

V123 

,,," OU I CK 
CONNECT 

/ " 
lis" C-3 
TUBING 

V124 

0 
u 
I 

084-DBC-3/4" 

083-DBC-3/4" 

SECOND STAGE 
F 

42 121713 
DRAWN CHKO. SUPV. 

MAL RLW OME 
INCORP. 
CAR 201306012. 
REV. 
43 

DATE 
020314 

DRAWN CHKD. SUPV. 
MAL RLW □ ME 

INCORP. 
CAR 201309074. 
REV. 
44 

DATE 
11 0114 

DRAWN CHKD. SUPV. 
T JC JHK SKC 
INCORP. 
MP 13-0024, 
REV. 0 AND 
FCN-01. 
REV. 
45 

DATE 
040616 

DRAWN CHKD. SUPV. 
RLW TJC JHK 
INCORPORATE 
MP 13-0033, 
REV. 0 
!PART I All, 
REV. 
46 

DATE 
042216 

DRAWN CHKD. SUPV. 
MAL RLW JEN 
INCORP. 
MP 13-0033, 
REV. 0 ANO 
FCN-02. 
!FINAL I, 
REV. 
47 

DATE 
100416 

DRAWN CHKD. SUPV • 
MAL TJC SKC 
INCORP. 
MP 13-0033, 
FCN-06. 
REV. 
48 

DATE 
031517 

DRAWN CHKD. SUPV. 

CNS RLW □ ME 

INCORPORATE 
MP 1 5-0009. 
( PART !AL P-01 l 
REV. 
49 

DATE 
040417 

DRAWN CHKD. SUPV. 
JER TJC □ ME 

INCORPORATE 
MP 15-0009. 
C PART !AL P-02 J 

REV. 
50 

DATE 
051617 

DRAWN CHKD. SUPV. 
CNS MAL Ot.1E 

INCORPORATE 
MP 15-0009. 
{F[NALJ 
REV. 
51 

DATE 
1 02220 

DRAWN CHKD. SUPV. 

SJK EBH KAS 
INCORPORATE 
MP 19-0017, 
REV. O. 

~053 

~ L. 0. NOTE 2 ~ L, 0, L · a. FV042 °20-osc-6 ,, r-::._ '---+-Cl--'---,---,l--'-..L-,--,_/1-----,~(I--L..> .. _I ______ _;D:;;0:.4;_-.;.H;::B;::C_-~8-" _______ -I 
ric, ©, r;-,

4 
□BB □BC V043 SEE NOTE 12 ~----.s0 \..:° r 

~ L..:'.J V1 04 V079 V038 r-----'<-c~ I V002 V162 V186 
, 006 V021 f--+t .. ""'.] >,{(VI 
~ I @ . L_ ________ ll■IH••·•-1---,[ ,,..,., I 

L,-----1 

~ ____ j [2j I 

~ FT 
9 

1

1 

/'C2:V11 B 1-r'T□ HA-5IH-6J 1 ,,rn, ~ 1 ,,, 01 ~~ IPAL01AI [2] J'iD H~s.!'BD 
// _____ _J 1/P V152* ~ ~I ,-~ ~ 

HK HY i-"T"-l,-,/]--C_lf- -< < I I 25A 005 L._I ____ _2_1_B __ L2SSl,_05_)3 LATL024 
1 OB 

11
-
8 
-- ------ 10 - M-22KA05 l""I 1 __ 1 ~ -C 

f---~ v1s3* ,c-sI 
O 1 1 MOTOR DRIVEN ----7---~ 1 ( LSP OPENS 

I CA-3l N 

"' > > 
TD BYPASS 2------1 ~ '-,/H,",'A/S I r."i\ AUX FEEOWATER I 

PANEL I ~ I ~118 PU"P "Au I ~SL _) TD PAL-24 
I ~ NOTE I M '-- -- -( VIA lNTERLOCK 

Ff L...__ z~ 11 ~~ S ~---11 25 053 ( G-4) 

STEAM GEN, "B" ~ 077-HBD-1" 
MAIN FEEDWATER SYS, V068 V067 V066 @ 

I 
I [2j 

~8 TO~ ®□□5 
1~=i~c'-7 ~ A 043-EBB-4 11 038-DBB-4 11 037-0BC-4" SAMPLE < M-22AE02 s---.J_,-, e-, ----~--------------1 f--L-c;:.(]---, f--i,_/f--="-'=-'----DIK}----,-◄,--,><J-----, A CONN.] ~---~ 

<C-3J ~ ~~ i 0i , o ® -~~@, * '°""_ L,O. 005 * rLRW 

Fl FY I HK , 1"<DI SE-E-N□T-E-4--- ~ 3A 
00

-
6

7
1
-- 3-

14
-
7
--- I '1B ,,, 1--------.:Yr□ HA-5 ~ 

EBB 088 1 ---' 118'-,, I ® CH-6l 
I I ,,, I S 

I ~ ~ ,;-i ',' I // 
11 

118 I FC L..!.J NOTE 2 ,, I / 
@_ I i-- 11- 05;------- 5-;--,, ~----~ 
~-;...J I ' ~6 ~ _) " " I EBB □BB ~ ,...__________ ~ ( PUMP A START 

I ---- ~----------L--------2 TO BYPASS 

I HV NOTE 1 
I 11 

PANEL 

VD46 V045 VQ"l4 
I 
I 
I 
I 

023-DBC-4" 050-DBB-4" 1f--L,,,1"--""''--"-=-.:.....-~KJ---------.--C><:J--:----:-' 

~ 
'4Po53 

• .. 
' "' "' 't' 

V 
N 

" 

L. 0, 

~ 
L.O. 

®N□ai2 
~006 

V105 

SPARE 

TO PAL-13 
,----,' VIA INTERLOCK 
I IH-51 
I 

M-22FC02( Q l i.L----- I 
I C-6 l 

078-HBD-1" 

V139 

SEE NOTE 6 

ESSENTIAL 
V012 008-HBC-8" SERVICE WATER 

,--t,,/f...Jr....i>:::J---r--•---,--- f-- ~•--<i'-22EF02 IO l< 
L,0, N,C, l □ -7) 

V146 
V010 Is\ 

085-HBC-3" L.:.J 
1 "{0) 

1 ( LSP OPENS 

ASTS 2--, I I A-3 ) 

<SEE NOTE 9) ',, : 0 

~~-T□-~---®□□S 
SAMPLE 
CONN. ] 

1~=i~c'-7 ~ 
r:, "' I I 

L...,-----1 

~----j [2j I 

I ®S I 12 1-( TO HA-5 C H-6 J 
I / 11e_J 
//----- l /P V154* 

PUMP RUNNING <v 
1 "(O) I 

LR;/ "I V189 V165 

( NOTE 10 J* L--- Z-33 

NOTE 6 I ! V147 u 
086-HBC-3" cc ES SENT !AL 

SEE 

®,,-8-- ------ ~; h~/1--{:f----< M-22KA05 < 

* ( E-8 l 

N 
0 
u 
~ 
N 
N 

3Ie" ! V) }-1----- -------- V01 5 009-HBC-8" I 8 ,, SERVICE WATER 
r---<M-22EF01 C Q 1( 

• 0 .. 
' u 
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9, ASTS (AUXILIARY SHUTDOWN TRANSFER SIGNALJ 

10. 

IS INITIATED AT RP1188 BY RP-HIS-2 WHICH TRANSFERS 
CONTROL TO THE AUXILIARY SHUTDOWN PANEL WHILE 
ISOLATING THE MAIN CONTROL BOARD CONTROLS ANO 
INDICATION. 

CONNECTIONS FDR ALTERNATE CODLING SUPPLY FDR THE 
AIR SYSTEMS COMPRESSORS DR FDR FLUSH[NG THE ESW 
SUPPLY LINE, THE AFFECTED ESW TRAIN IS INOPERABLE 
WHEN IN USE, 

11, VALVE HANOWHEEL LOCKED IN NEUTRAL PDSIT[ON, 

12, FV030 ANO FV042 ARE AUTO RECIRC, CONTROL CHECK 
VALVES. 

13. ALV0028 ANO ALV0040 MAY BE LOCKED IN A THROTTLED 
POS[TION. PUMP MINIMUM FLOW REQUIREMENTS MUST BE 
MAINTA[NEO PER RFR 21751A. 

14. INTERNALS OF SWING CHECK VALVES V029 AND V041 HAVE 
BEEN PERMANENTLY REMOVED PER MP 02-1018, REV. 8. 
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EMERGENCY CORE COOLING 
UPSTREAM CONNECTION. 
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1. PIPE CLASS CHANGE IS MADE AT FIRST WELD DOWNSTREAM OF 
ISOLATION RESTRAINT SYSTEM. 

2, RADIATION DETECTOR VIEWS PLUME FROM TURBINE EXHAUST, 
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3. WELDS IN ASME SECTION III, CL~S 2 PIPING SYSTEMS WITHIN THE 

VOLUMETRIC EXAMINATION DURING HE PSI AND/OR ISi PROGRAMS. 
THE SPECIFIC WELDS WITHIN THESE BOUNDARIES AND THEIR 
INSPECTION REQUIREMENTS ARE DELINEATED IN THE PSI/IS! WORK 
PLANS PROVIDED UNDER SPECIFICATION M-189. 
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4. DELETED. 
5, DELETED, 
6. DELETED. 

1, ASTS !AUXILIARY SHUTDOWN TRANSFER SIGNAL! IS INITIATED AT 
RP118B BY RP-HIS-1 WHICH TRANSFERS CONTROL TO THE AUXILIARY 
SHUTDOWN PANEL WHILE ISOLATING THE MAIN CONTROL BOARD CONTROLS 
AND INDICATION. 

8. THE TURBINE DRIVE, THE OVERSPEED GOVERNOR, THE TRIP AND 
THROTTLE VALVE AND THE TURBINE GOVERNOR VALVE WERE PURCHASED 
'Q' AND CONSTRUCTED PER NEMA STANDARDS. THE LUBE OIL COOLER AND 
THE COOLING WATER PIPING ARE SUPPLIED ASME SECTION III, CLASS 3. 
CONNECTIONS BETWEEN CODE AND NON-CODE EQUIPMENT MUST MEET 
CODE REQUIREMENTS. 

9. THE LUBE OIL CODLING WATER SYSTEM FOR THE TURBINE DRIVE WAS 
SPECIFIED AS A CLASS 3 COMPONENT. 

10. VALVE HANDWHEEL LOCKED IN NEUTRAL POSITION. 

11, VIBRATION ELEMENTS ARE NOT USED FOR VIBRATION MEASUREMENTS, 
THEY MAY BE REPLACED WITH PLUGS. SIZE: ''z" NPT. 
SEE RFR-08809A, 

12. DO NOT INSULATE PIPING ADJACENT TO STEAM TRAP. 
SEE RFR 16112A AND RFR 16712B, 

13. MECHANICAL LINKAGE BETWEEN GOVERNOR AND TRIP 
MECHANISM. 

14. VALVE POSITION IS LOCKED, AS DOCUMENTED IN CAR 201101803. 
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,NOTES: 

1 
REV. DATE DRAWN 
12 43001 RLW 

CHKD, SUPV. APPD, 

MAL DLB N/ A 
INCORP. 
MP 99-2016A 

REV. DATE DRAWN 
7 032392 SBR 

CHKD. SUPV. APPD. 
DLBc TJM N/A 
REDRAWN FOR 
CLARITY. 

REV. DATE REV. DATE DRAWN 
13 070203 8 011593 RAM 

DRAWN CHKD. SUPV. CHKD. SUPV. APPD, 
EWM JHK TWS GDC TJM N/A 
INCORPORATE INCORPORATE 
MP 99-2016B. RFR-13719A 

REV, DATE REV. DATE DRAWN 

14 1 1 0904 9 020597 RAM 
DRAWN CHKD. SUPV. CHKD. SUPV. APP□ . 
MAL RLW TWS JHK AMR NIA 
INCORP. INCORPORATE 
RFR 22941A. RFR-17635A 
REV, DATE REV. DATE DRAWN 

15 082807 10 010698 RAM 
DRAWN CHKD. SUPV. CHKD. SUPV, APP □. 

MAL T JC TWS EWM AMR NIA 
INCORP. INCORPORATE 
MP 05-3081. DEC #I 536 

REV. DATE DRAWN 
11 012000 DJB 

CHKD. SUPV. APPD. 
RAM JHC NIA 
INCORP. 
RFR 16678A 

1. INDICATED PORTIONS OF THIS SYSTEM THAT ARE IDENTIFIED 
BY THIS NOTE AND QUALITY GROUP CLASSIFICATION "D" SHALL 
MEET THE AUGMENTING REQUIREMENTS. 

2. DELETED. 

3. DELETED. 

4, INDICATED PORTIONS OF THIS SYSTEM TO BE 316 L SS. 

5, REFERENCE SLW EVAPORATOR VENDOR P&IDS DRAWING NOS 
M-134-00005, 00006, 00007 & 00008. 

6. TOP OF 2'-6" LOOP SEAL NOT TO BE ABOVE DRAIN NOZZLE 
ON BOTTOM OF ENTRAINMENT SEPARATOR. 

7. INDICATED VALVES TO BE LOCATED AS CLOSE TO LINE 
815-HCD-1 I;," AS PRACTICAL. 

8. INDICATED VALVES TO BE LOCATED AS CLOSE AS POSSIBLE 
TO THE SECONDARY BOTTOMS TANK NOZZLE. 

9. ALL VALVES AND INSTRUMENTS WITH 700, 800 OR 900 SERIES 
NUMBERS TO BE SUPPLIED WITH EVAPORATOR BY EVAPORATOR 
VENDOR. 

10. INDICATED VALVE TO BE LOCATED IN PRIMARY BOTTOMS TANK 
VALVE GALLERY, AS CLOSE AS POSSIBLE TO TANK NOZZLE. 

11, VENT DISCHARGE TO BE LOCATED NEAR TURBINE BUILDING 
EXHAUST FAN CGEOBA OR CGE08B. 

12. CONE BOTTOM TANK WITH INTERNAL BAFFLES TO ENHANCE CRUD 
SETTLING AND VARIABLE OUTLET POSITIONING. 

13, * DENOTES EQUIPMENT SUPPLIED BY HPD INCORPORATED. 

14. Iii DENOTES EQUIPMENT SUPPLIED BY GRAVER. 

1 5. £ DENOTES EOU I PMENT SUPPL I ED BY THE SECONDARY LIQUID 
WASTE OIL INTERCEPTOR VENDOR. 

16, INDICATED VALVES TO BE LOCATED CLOSE TOGETHER. 

17, ALL STEAM/WATER MIXING VALVES IS-705, S-706, S-707 
& S-7081 ARE BRONZE. 

18. PROVIDE I ''2" NPT CROSS FITTING FOR INSTALLATION OF pH 
INSTRUMENTATION PER DWG M-134-00090 AND INSTRUCTIONS 
M-134-00307. 

19. ULTRASONIC GENERATOR AND TRANSDUCER. 

20. HEAT TRACING FOR SLW EVAPORATOR CONCENTRATES LINES TO 
BE INSTALLED PER M-134-00008 AND M-134-00006. HEAT 
TRACING TO BE PROVIDED BY E-052. 

21. SIGHT GLASS-TWO PLACES. 
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23. USED FOR THE PUMP DISCHARGE TO DRAIN THE CONDENSER 
HOTWELL. 

24. THESE VALVES SHOULD BE USED TO BYPASS SOLENOID VALVE 
HY-62 ONLY WHEN THE CONDENSER HOTWELL IS BEING DRAINED. 
THIS BYPASS WILL ALLOW HV-62 TD BE OPENED. 

25. 
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27. 

28. 

DELETED. 

STAINLESS STEEL PT COUPLING HOSE FITTINGS ANO ASSOCIATED 
PLUGS/CAPS MAY BE USED INSTEAD OF VENTS AND DRAINS CAPS 
PER RFR-13719 REV. A. 

VALVE IS BLOCKED IN FULL OPEN POSITION. NO CONTROL SIGNAL IS 
SUPPLIED TO VALVE OPERATOR. IREF. M-22HF031 

THE INTERNALS OF HFYS0004 HAVE BEEN REMOVED PER MP 05-3081. 
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REV. DATE DRAWN 
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014-HCD-3" 

COl7 

L..:.J 

.r,-~-➔"!:---{ PD I * · " 29 
h.. j \ .,I 

I 

®2s 
V032 ~-

I I 

1 11/xl 11{ 

259-HCD-1 1,{ ____,/ 

. 
, 

C018 
• 

7 

V033 

n 
I 

0 
u 
I 

I 
N -0 

L..'..J 

rNOTE 1 
SPENT RESIN 

STORAGE TANK 
I SECONDARY I 

7:j M-22HC02 > 
V145 1D-31 

HC-289-HCD-1 I,,{ 

TO HY-62 
ID-41 ~ 

PP AND FLUSH 
CONNECTION 

3 J/ ~ ,, 
V 1 41 

I YI 3f-------e 
I I I PI 
I ,A_ I 22 
L __ ---\!,/_17 

~-J I 
I 

I I I 
~~1~,~ I ' 

V039 

3// FLUSH 
CONNECTION 

r:7 

' . 
V142 

' . 
'-{><'.]:f---,-------..;□;..1..;4_-;..H.;;C0:;..-..;3;..'_' --------➔-----{" :::_:f----..L.-,: l...r7K:_' 1-'--,._''--..'f--➔►O.;.I S:;..-..;H.;.;C;.:;D;..-.;;3_"_._ __ 0 t:::J~----------I 

V036 vo31 ...., __ ,......,, I'\ ~038 Vo40 

~ 

V041 

"' I 
0 
u 
I 

I 

"' m 

' . 
' . 

0 

7 

V 1 21 

015-HCD-3" 

1 :xi,," r i 3 "xi,,," 

097-HCD-1 "---'--. ... f------' I 
V124 I 

IPHF04BI i 
L ______________ l (HIS\ 

I /'0.9 132 
SECONDARY LIQUID I / 

WASTE DISCHARGEiPUMPS -------4/ ~ 

,, 

' ORW 

FROM LS-19 IG-41 

I I 
TO HY-62 I I 

I -----2 FROM LS-20 IG-21 
PP AND FLUSH 

CONNECTION 

ID-41 6pIS I I 
I 1 9 I 32 I 

I I ~ 3// FLUSH 
I I I , 21) CONNECTION 

6 

V143 

V042 
1 "1" X '2 

L __ -<{) __ J / - T 
,----c,--------e • 

I I V044 V144 
L .... J fl_ 

I I 
I 

' 
I"-. 1 017-HCD-3" i '--..]f--t~-'=....;;.__....L,,_---, 

' 

IPHF04AI 

V043 
3 ,, 1',, 

X '2 

V045 

5 

~ ~ 

V123 

joRW 

"' I 
0 
u 
I 

I 

"' "' 0 

"' I 
0 
u 
I 

I 

"' 
0 

3 ,, V 
'4 
CCl 

014-HCD-3 11 

V120 

joRW 

r-t"NIII·-~ . ' ~ 
V345 CONDENSER 

107-HBD-3" A AD-312-HBD-3" S: > ,---------,-,----t,."-y-'·......._r---------------7 M-22 AD05 
L..---1 ..... ---, • AD-V400 CONN, #411 

V275 V968 

'f-
~g; PIPE 
_J <r: 1 TUNNEL 

t7 _ i:.,...- SEE NOTE 23 

3,, 

I....---►+-~ 1" DRAIN . ' ~ Nm 

0if- :t-Ll-~-V-1_3_□---V3.,.7◄11--] I" DRAIN 

ul ~ L-" 

~~; !~rs _________ 1 

V160 

f~ I 62 132 A/S 
I '"I--' I 

1'Q_ I ~, I 
I I 1(HY o::; I 
I I I 62 Ow I 
I I I - "-. ~:; I 

L_l 1'.~(cz '0 V F.O.~ 
r "-.; , 

}--~#--{'- /'. F • C • 
V971 '-...:. 

NOTE 24 HV C7 r NOTE 1 
62 

V276 LAUNDRY WATER 
La ~~ STORAGE TANK 

SECONDARY 
LIQUID WASTE 

EVAPORATOR 

< M-22HF01~ /,---►" ◄t-•-, 
I D-5 I V147 

105-HCD-2,, :13; Hs.'.z4s-=HCii-2➔ M1-:~5H~0 4 > 

DEMINERALIZER 
WATER 

DEGASIFIER 

.. ,---1~►◄f--Hs.'.z,□-=HCo~") M-22HB □3 > 
rn V132 (A-5) 

I 
0 

~LOCAL 

( ___ (FI\ 

~ v-~32 

N 
I 

0 
u 
I 
I 

m 
0 

u 
I 

I 

~ [ NOTE 1 
FLOOR DRAIN 

i--------- Gp 132 

I 
I 

V046 

~188 

I 
I 
I 

FT 
23 
-

FE 
23 

7 

V047 
• a 

01 7-HCD-3' 

4 

"' I 
0 
u 
I 

I 
N 
0 

3 11 xl" TANK FILTER 

K ·,---.., -------➔ M-22HB03 > 
/ V131 HB-290-HCD-1 "- _ 

L_ 1 03-HCD-1 " ( A 4 ) 

DEMINERALIZED 
WATER 

) M-22AN01 7- j 
IA-31 I 

AN-054-HCD-1" , 

C C 

' . 
I 

0 
u 
I 

I 
m 
m 
0 

V086 

HY 
45 

" ' 
V1 61 V049 017-HCD-3" F. C. 

V343 

L..:.J 
1 11 D 

3 

<v---------
1 

I 
I 

s 

C 

V344 

ZS 
45 

__ _L_ _ __j 

DISCHARGE 
MONITOR TANKS 

-HB=-□6;:HCD:;:---➔ M-22HB05 > 
I D-1 I 

2 

NOTES: 
REFER TO M-22HFOI FOR NOTES 

REMOVE 
TEMP. MOD 
00-0009 
REV. DATE DRAWN 
13 031902 RAM 

CHKD. SUPV. APP □. 

DJB AMR N/A 
INCORPORATES 
TEMP. MOD 
01-0009, 
REMOVES 
TEMP, MOD 
00-0006. 
REV. DATE 
14 010904 

DRAWN CHKD. SUPV. 
JHK RLW TWS 
INCORP, 
MP 01-1001B 
I PARTIAL I, 
REV. DATE 
15 041104 

DRAWN CHKD. SUPV. 
JHK EWM TWS 

REMOVE 
TEMP. MOD. 
01-0009, 
REV. DATE 
15 072804 

DRAWN CHKD. SUPV. 
JHK EWM TOH 
INCORP, 
MP 01-1001B 
I PARTIAL I, 
REV. DATE 
17 081104 

DRAWN CHKD. SUPV • 
JHK EWM SKC 
INCORP. 
MP 01-1001B 
IPARTIALI. 
REV. DATE 
1 8 11 09 04 

DRAWN CHKD. SUPV. 
MAL RLW TWS 
INCORP. 
RFR 22941A, 
REV. DATE 
19 080408 

DRAWN CHKD. SUPV. 
MAL TJC TWS 
INCORP. 
CHANGE REQUEST 
MP 01-1001B. 

AS-BUILT CLASS 1 
DRAWN (DATE I 

N/A 
'"'°· '""' PIP I NG AND INSTRUMENTATION DI AGRAM 

NIA SECONDARY LIQUID WASTE SYSTEM 
SUPV. (DA TE J 

NIA FSAR FIGURE 10.4-12 SHEET 2 
APPO. (DATEJ LOCATION 

NIA 

UNION ELECTRIC COMPANY 
ST. LOUIS, MO 

CALLAWAY PLANT 

M-22HF02 

1 

CLASS 

REV. 

1 9 

E 

D 

C 

B 

A 



H 

G 

F 

E 

D 

C 

B 

A 

8 7 
£0 .:I HZ Z-V'l LOW TDS 

COLLECTOR 
TANK VENT 

3,,i' PLUG & HALF COUPLING 

LOW TDS 
COLLECTOR 
TANK VENT 

M-22HF03 

NOTE 11 

317-HCD-4" 

177-HCD-4" 
M-22HF03 

I D-7 I 

1D-61 
312-HCD-4" 

HIGH TDS 
COLLECTOR 

TANK VENTS 

HIGH TDS 
REGENERANT 

WASTE 

M-22AK02 

I A-4 I 

119-HCD-6 11 

NOTE 4 

"" I 
0 
u 
I 

I 
m 
N 

124-HCD-6" 

NOTE 4 

er 
w 
"-v, 

HIGH TDS 
TRANSFER TANK 

' "' I 

M-22HF03 

IH-61 

169-HCD-4 11 

LOW TDS 
TRANSFER 

TANK VENT t 

"" 
w 
f---
0 
z 

V173 

M-22HF03 LRW 
I D-81 

~ 
I 
I 

127-HCD-3/4" I 
NOTE 4 l-------------7 

I I 

C010 

LT I 
31 I 

I 
I 
I 
I 

I-

313-HCD-6" 

178-HCD-6" 

LRW 

0 
OJ 
7 

0 
u 
I 

er 

<( N 

W O N 
u <( I 

~ 0 
> N 
er N 
W I 

318-HCD-6" 

TURBINE 
BUILDING 
EXHAUST 

M-22HF03 

I H-7 I 

V, " 

J~_:co 

,---,__,----7 I H -5 I 

z 

6 
LOW TDS COLLECTOR 

TANK OVERFLOW 

M-22HF03 

ID-7 I 

i----200-HCD-6 11 

V346 

' "' I .,-

PCV 
1 03 

5 

313-HCD-6" 

121-HCD-6" 

141-HCD-3" NOTE 4 

NOTE 4 
312-HCD-4 11 

' "" I 
0 
u 

o 
uW 
I f---
1 □ 

ro Z 
0 

332-HU0-1" 3 31-HBD-1 " I H-6 I :---, 

'f 
"' "' "' 

HIGH TDS 
COLLECTOR 

TANK 

I THF01 A I 

• • • HUD 
E 

• • 

HBO 

E • 

PCV 
519 

• • E • 

M-22HF03 

I G-2 I 
CAUSTIC 

ADDITION 

M-22HF03 
A07-HCD-1" 

>t------------..--'l""F_-...,1...,1..,...-, \:: 500-H CD-6 '" 
F. 0. 

V384 AS 

~ 0 (;?\ V352 

~0~ 1"101 

f--t--K)t-----N/7=( Li□T __ L-,:_-_l 7 X 

V184 0SJ 

c-­
ro 
en 
> 

987-HC0-1" 

4 
-----1____ s 

,-----
1 

ZS 
81 

-----7 

I"') PCV 
6 104 
u "" 

I 
I 
I 

FL 

L __ _ 

A/S 

V326 

~-]1"101 
V368 

T w 333-HUD-1 330-HBD-1" 
s,- f- M-22HF03 

I G-2 I 

CAUSTIC 
ADDITION 

~ n~-H~I_G_H--~-□~§1-S-......,• • ; ~ u~ I: ~o .~~6 
------'__._--t COLLECTOR • E • 

150-HCD-1" 
M-22HF03 

PCV 
983 

TANK 

I THF01 B I 
V523 

AE 
68 

I F -1 I 

_0 (i?\_B 
~~ 

>1------==i LIT 
~ 69 

135-HCD-3/4" 
NOTE 4 

I 
I 
I 
I I - - - ___. 

I 
I 
I 
I 
I 
I 
I 
I 

l"1"J '2 X 
V984 

V325 

315-HCD-3/4'" 
NOTE 4 

i----122-HCD-3" 
NOTE 4 136-HCD-3" 

31 O-HCD-1" 
NOTE 4 

3 

157-HCD-1" 

V293 
NOTE 1 6 

'"---~ LOCAL 
.,. ~ SAMPLE 

V284 

V193 

V194 

S.S. TUBING 

TO VALVE 
AKV0506 

M-22AK03 

3/4 11 X3/8 11 I E-4 I 

2 1 
,------------------------7 
I 

B---
ACID ADDITION 

M-22AK03 
157-HCD-1" 

I E-5 I 

L..:..J 

M-22HF03 

I B-4 I 
M-22HF03 

HIGH TDS 
COLLECTOR TANK 

THF01A 

I H-4 I 

M-22HF03 

IH-61 

V397 

HV 
1 02 

HV 
1 01 

HY 
102 

f-----,,,"-',A / S 

-----7 
I 
I 

~###+'--c---1 ;!c l-#-',A / S I 

~~------8 ZS 
102 

330-HBD-1" 

331-HB0-1" 

HY 
518 

• • 
HV518 

--------7 

I 
I 
I 
I 

ZS 
518 -----8 

• E • • • • I 
I 

• I 

• 

REV. DATE DRAWN 
1 O 04029 DJB 

CHKD. SUPV. APPD. 
SKC TJM N/A 
REDRAWN FOR 
CLARITY. 
JNCORP. 
DEC-0809. 
REV. DATE DRAWN 
11 08099 MAL 

CHKD. SUPV, APPD. 
RBF AMR N/ A 
INCORP. 
RMP 89-2002 
FCN-10. 
REV. DATE DRAWN 
12 121995 RBF 

CHKD. SUPV. APPD. 
RLW WAW N/A 

INCORPORATE 
RMP 89-2004 

FCN-01 
REV. DATE DRAWN 
13 020796 RAM 

CHKD. SUPV. APPD. 
JHK AMR N/A 

INCORPORATE 
RMP 89-2004 

FCN-03 
REV. DATE DRAWN 
14 031296 RAM 

CHKD. SUPV. APPD. 
JHK AMR N/A 

INCORPORATE 
RMP 89-2004 

FCN-04 
REV. DATE DRAWN 
15 112191RAM 

CHKD. SUPV. APPD. 
HLP AMR N/A 

INCORPORATE 
RFR-18496A 

H 

G 

Z3' 
<CO 
er---" 
f-Cc "' er 
lf!W O CO 
D> LL I 
f----0 :::r:: U 

0 
u 
I 
I 

0 
N 

j--~0ERNATO~----~-B 

138-HC0-1" 

NOTE 4 NOTE 4 I I I 

a111 I 
V324 HY 

64 
CAUSTIC 

ADDITION 

• 
• 
• 
• 
• 
• HY 

517 

• I 
__ 1 

REV. DATE DRAWN.,_ __ 
16 010698 RAM 

N 
N 

I 
2 

I PI I 
I 32 I 

' "' I 

V190 V323 ______ I 

I I 
0 
u 
I 

I 

----------------------------------------------------

168-HCD-6" 

3/t,," PP AND 
FLUSH CONN. 

r.7 

I I 
I rrc"-ni I 
I L....¥_J I 

I ,--~ 
I 

V162 V163 I 
I 
I 

121-HCD-6" 

r 
LRW 

LOCAL r: __ t,11 129-HCD-1" 
ORA IN L: 

V179 NOTE 4 

' "' I 
0 
u 
I 
I 

"' N 

V196 

1"X1/2" 
120-HCD-6" 

PHF05A 

6"X4" 

I 

I 
I 
I 
I 
I 
I 
I 
I 
I 

V164 

V180 

130-HCD-1 " 
NOTE 4 

,-----------J 

3/{ PP AND 
FLUSH CONN. 

r.7 

V174 

L □CAL r:_T'""-,-4 
DRAIN L: 

V175 

1 "X1/2" 

V181 

I 
I 
I 
I 
I 
I 
I 

'-T----,,-,128-HCD-6 11 

NOTE 4 

6"X4" 

I PHF05B I 

HIGH TDS 
TRANSFER PUMPS 

1 31 -HCD-1 " 
NOTE 4 

p I 
34 

VI 76 

V177 

[ 

AK-035-HCD-6" 

SERVICE 
VESSEL DRAIN TURBINE 

BUILDING EXHAUST 

1"101[➔l-~l­
v359 

V165 

V17B 

ZS 
84 

-N 

V166 

-➔14.~I -]1 "{DI 

V367 

-414.~I -]1 "{DI 
V366 

TURBINE 
BUILDING EXHAUST 

M-22HF03 

L..:..J 
LOCAL 
DRAIN 

I H-8 I 163-HCD-6" 

"" 

s,-
1 

0 
() 

I 

V321 

4"X3" 

61--~ 
u 
I 

I 

4 "X3 11 

C, 
I 

0 u w 
I f­
l D 

en z 
0 

"' 

136-HCD-3" V186 

I 
I 
I ------7 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

p I 
42 

V187 

V185 3 "X 2 11 ~-r-,--r----,--~ 

1"X1/2" 

,1 V188 V189 

LOCAL r: __ ,,. 
DRAIN L: 

V192 

V322 

3/{ PP AND 
FLUSH CONN. \ 

122-HCD-3" 
NOTE 4 

r.7 

V168 

~3"X1 11 II 

I ' 

I PHF02B I I HIGH TDS 
1 TANK 

140-HCD-1" NOTE 4 I 
I 

,-------1 
I 
I 
I 
I 
I 
I 
I 
I 

p I 
44 

V169 

COLLECTOR 
PUMPS 

"' I 
0 
u w 
I f­
l o 

c-- z 
"' 

123-HCD-3" 

V167 

317-HCD-4" 
187-HCD-3" 

3"X2" 

1 11 X1 /2 11 

V1 91 

139-HCD-1 11 

NOTE 4 

3"x1 1,.{ 

PHF02A I 

V170 V 1 71 
NOTE 4 

V365 

r.7 

187-HCD-3 11 

V335 

LOCAL 
SAMPLE 

V279 

V259 > M-22AK01 )- -----7 
I D-2 I I 

I 

177-HCD-4" < M-22HF03 ~(-------------=----­
LRW DRAIN 

TURBINE IH-81 

I ---------7 
I V336 

I 
I 
I 

BUILDING EXHAUST M-22HF03 

LOW TDS 
RE GENE RANT 

WASTE II > ) 161-HCD-6 
_ M-22AK02 7 

IA-41 rh 
168-HCD-6" I 

I 

I 
I 
I 
1, 
r-r 
I □ 
1 'i' 
I I en 
1 cn 
1-
1 
I 
I 
I 

LOW TDS 
TRANSFER TANK 

M-22HF03 

I G-7 I 

170-HCD-3/4" 

0 y 
I 
I 

IH-61 

I 
r-------------1 

I 
I 
I 
I 

' "' I 
0 
u 
I 

I 
N 

V237 

C009 i---------------s 
I 

0 
f- "' 

175-HCD-1" 

31t PP AND 
FLUSH CONN. 

r.7 

V216 

162-HCD-6" 

V215 
1 11 X1/2 11 

173-HCD-1" 
LOCAL r: __ ,.. 
DRAIN L: 

V243 

163-HCD-6" 

6 11 X4" 

I PHF06A I 

p I 
46 

V217 

V218 

,----------------
1 

I PI 

V219 

' '° I 
0 
u 
I 
I 

"' "' 

201-HCD-6"---I 

V277 

~ 
I 

0 
u 
I 

I 
~ 

"' 

LOW TDS 
COLLECTOR 

TANK 

I 
THF03A 

V220 

182-HCD-3 "' 

NOTE 
1 2 

179-HCD-3/4 11 

L..:..J 

~-r---r---181-HCD-3 '" 

V251 

V386 
3 ,, 

"4 

[ I 3" CLEAN-OUT 

TANK BACKFLUSH 

' "" I 
0 
u 
I 

I 

"' ro 

V250 

DRAIN AND 
LOCAL DRUM 

L..:..J COLLECT I ON 

183-HC0-4" 

V252 

3;/ pp 
AND 

FLUSH 
CONN. 

r.7 

V253 

1 11 X1/2 11 

LOCAL r: __ ...,.. 
DRAIN L: 

V258 

I 318-HCD-6'" 

<If) 
I 
I 

LT _J 
so I 

I 
I 

L ___ s 

183-HCD-4" 

,---------------1 
I I 
I I 
I I 
I I 

LOW TDS 
COLLECTOR 

TANK 
320-HCD-3/4" 

V331 

I 
THF03B 

NOTE 
I 2 

V341 

"1--7-i,..e---- 3 21 -H CD-3 " 
V332 

V387 

I 3" CLEAN-OUT 

V333 

DRAIN AND 
L.J LOCAL DRUM 

COLLECTION 

coos 

L..:..J 

¼D 
I 
I 

LT _J 
73 I 

I 
I 

L ___ s 

I rrc"-ni I 
i L....¥_J i /~---------------------------~ 

.-'----'~ ~---/ 

I PHF01 B 

V254 

V255 V256 

ILOW TDS COLLECTOR 
TANK PUMPS 

184-HCD-3" 

"' 

"' 0 
"-
I N 
N I 
N c, 

I 
2 

V260 

LOCAL r: __ t,11 
DRAIN L: 

V245 I 48 
I 

186-HCD-1 " ,---------------------" 
I 

6 1----l►•-~ I " I D I u 

8 

' '° I 
0 
() 
I 

I -,__ 

31/ PP AND 
FLUSH CONN. 

r.7 

V239 

I 
I 
I 

V238 ~-r-,--r----,--~ 6 "X Ll " 

1"X1/2" 

174-HCD-1" 

LOCAL'"-➔ 
DRAJNL: 

V244 

I PHF06B I 

LOW TDS 
TRANSFER PUMPS 

7 

V240 

V241 

1 72-HCD-6" 

V242 

' s,-
1 

0 
u 
'f 
0 
ro 

V330 

3;/ pp 
AND 

FLUSH 
CONN. 
r.7 

164-HCD-4 11 -~ 

V222 

V221 411x3'1 

1 11 X1/2 11 

1 85-HCD-1 11 

LOCAL r: __ ,,. 
DRAIN L: 

V257 

6 

I PI 
I 54 
I 
I 
I 
I 

I PHF01 A I 

V223 

165-HCD-3 '" 

V224 V225 

V362 

5 

f Y401 
m 

"' 
4 "X3" 

V400 

4 

"' I 
0 
u 
I 

I 
c-­
ro 

coos 

L..:..J 

V334 

V226 

123-HCD-3" 

7 
0 ~ 

u w 
I f­
l D 

"" z 

3"X2" V172 

ZS 
64 

fFo 

FC 

03 7-HCD-2" 
NOTE 4 

HV SECONDARY 
64 LIQUID WASTE 

EVAPORATOR 

M-22HF01 

IF-61 

• • E • M-22AK03 A/S E 
I 0-5 I 

V521 

• 
• 
• 

ZS 
517 

• 
• 
• 
E 

• • • E • • L..:..J 

1 "(D) HV517 

HIGH TOS 
COLLECTOR TANK 

THF01A 
~--~-~ A07-HCD-1 11 

M-22HF03 

I H-5 I 

HIGH TDS 
COLLECTOR TANK 

THF01 B 

• E • • 

E 

• 
• 
• 

• 
• 
• 
E 

• 
• 

M-22HF03 
150-HCD-1" ..-------~· 

~----~• • • E • • • 

CHKD. SUPV. APPD. 
HLP AMR N/A 

INCORPORATE 
MP 97-2005 

REV. DATE DRAWN 
1 7 020493 RAM 

CHKD. SUPV. APPD. 
HLP AMR N/A 

INCORPORATE 
DEC. #1502 

REV. DATE DRAWN 
18 043001 MAL 

CHKD. SUPV. APPD. 
RLW □LB N/A 

INCORP. 
MP 99-2016 
FCN-01. 

1,---➔) IA-22HF05 ) 

I F -8 I 

190-HCD-3/4 "--...i 

M-22HF05 

I G-1 I 

I G-3 I 

REV. DATE DRAWN 
19 043002 RAM 

CHKD. SUPV, APPD. 
DJB AMR N/A 
INCORPORATES 
RFR-21997A 
REV. DATE 

"' I 
0 
u 
'f 
en 
"' 

X V262 

V450 

X 
F 

V229 

X V230 189-HCD-1 "-.i 

C001 

L..:..J 

SLW EVAP. 
FEED FILTER 

M-22HFOI 

I F-3 I 

X 

V233 

V261 
073-HCD-1" 

DRW 

FHF04A 

P D I f-----J<-+-~1<-----J<-~ 
56 

LOW TDS 
FILTERS 

042-HCD-3/4" 

X V264 

F 

192-HC0-3/4" 

X 

V232 

V231 

L..:..J 

X 

"' I 
0 
u 
I 
I 

c--

'° 

N 
0 
0 
u 

V236 

---

115-HCD-3" 

SECONDARY 
LIQUID WASTE 

DEMINERALIZER 

M-22HF02 

IH-61 

V361 DISCHARGE 
MONITOR TANKS 

HB-517-HCD-3"' j > 
-------------- M-22HB05 

I B-1 I 

HVAC 

M-22GH01 

I H-41 
~--192-HCD-3/4n 

0 

"' "' > 

DRW NOTES: 
V235 

V263 REFER TO M-22HF01 FOR NOTES. 

V358 

N -0 
u 

V228 

~ L..:..J 

V227 

L..:..J 

C003 

C004 

FT 
55 

07 4-HCD-1 " 

DRW 

FHF04B 

PD I f-----J<-+-~1<-----J<-~ 
57 

~"_0 
~~ 

188 132 

526-HC0-2 "' 

M-22HF01 

I E-4 I 

C011 

L..:..J 

LOCAL V285 

YS 
4 

NOTE 28 

6 nx311 

~ -J~~,,,--...-~--~►-◄-[.....J"'-1---r--✓ ~I 

V394 

V273 

PIPE 
TUNNEL 

V287 
G CONN. , r--

'-/PHCD-2 ,, V988 ,,,," 262-HCD-2,, 6 I V286 V349 V272 
'-'I 

FHF09 I V989 ~: 

L:_J en I 
DISCHARGE ciJ I 

MONITOR TANKS 3'/ D :i: I > M-22HB05 )-----------------------------J 
I E-4 I 

POI -,~------,C---7'-----,\----j\----,t---j\-----,~--)(-----j\~--)(----,t----k-j\-----J\---j\-~,C---------j 66 ,-_,_---,c--_,_~ 

325-HCD-3 '" 

L..:..J 

1 "'ID I 

C006 

L..:..J 

3"<° { V) [---+14.~I -­
V373 

V340 t /324-HCD-3" 

~----1.....1...i 

L:_J 

1 11 (0) 

,---------s 

ZS 
63 

FC 

V351 

"' I 
0 
u 
I 
I 

m 

"' 

HV 
63 

20 031703 
DRAWN CHKD. SUPV. 
J HK MAL TWS 
INCORP. 
RFR-22667A. 
REV. DATE 
21 070203 

DRAWN CHKD, SUPV. 
J HK SKC TWS 
INCORP. 
MP 99-2016B. 
REV. DATE 
22 110904 

DRAWN CHKD. SUPV. 
MAL RLW TWS 

INCORP. 
RFR 22941A. 
REV. DATE 
23 050806 

DRAWN CHKD. SUPV. 
RLW EWM TWS 
INCORPORATE 
MP 99-2016 
FCN-07 
REV. DATE 
24 073106 

DRAWN CHKD. SUPV. 
RLW EWM TWS 
INCORPORATE 
MP 05-3083 
FCN-01 
REV. DATE 
25 082807 

DRAWN CHKD. SUPV. 
MAL T JC TWS 

INCORP. 
MP 05-3081. 
REV. DATE 
26 110207 

DRAWN CHKD. SUPV. 
RLW EWM TWS 
INCORPORATE 
CAR 200702191 
REV. DATE 
2 7 062609 

DRAWN CHKD, SUPV. 
MAL T JC LMR 
INCORP. 
CHANGE REQUEST 
CAR 09-000090 
ICAR 2009021391 

HY 
63 

REV. DATE 
28 122910 

DRAWN CHKD, SUPV. 
T JC MAL LMP 

INCORP. 
RFR 
CAR 200909932. 

V339 
AS-BUILT CLASS 1 

V337 

1 65-HCD-3" 

V372 

3 

V374 
323-HCD-3 11 

~] L..:..J 

v338 LOCAL 
FILTERING/ 

DRUMMING 
STATION 

2 

DRAWN (DATE I 

N/A 
CHKD. (DA TE J 

N/A 

PIPING AND INSTRUMENTATION DIAGRAM 
SECONDARY LIQUID WASTE SYSTEM 

SUPV, (DA TE J 

N/A FSAR FIGURE 10.4-12 SHEET 3 
APPD. (DATEJ LOCATION 

N/A 
UNION ELECTRIC COMPANY 

ST. LOUIS, MO 

CALLAWAY PLANT 

M-22HF03 

1 

CLASS 

REV. 

28 

F 

E 

D 

C 

B 

A 



H 

G 

F 

E 

D 

C 

B 

A 

8 
170.:IHZZ-f"J 

V393 

DC 
WW 

N 
I 

0 
u 
I 
I 

0 
0 
a, 

I-> ::: ,• 
<(~ ~ 
3:-<! "<1'" I 
"-.> 0 LO D 
2 LL I U 
<tc:l I I 
WZ N I I 
I->-< N (j) 

ll)X I O ~ '2 en 
o:, 

2 ,, 1' ,, X '2 

900-HCD-2" 

931-HCD-1 11 2" 

NOTE 

NOTE 4 

* * 
V937 V938 

* lo\,~~-;:=,;:::~1----'"'7 
137 

I 
0 
u 
I 
I 

N 

en V763 

* 
w 
f---
0 
z 

ATM 

* 
I F. C. 

~ 

KV 
805 

L"J 

1 "D 

' 

2 ,, 3 I/ 

X '4 

7 

SLW 
EVAPORATOR 

FEED FILTER 

M-22HFOI 

IA-41 

,,;:;""" 932-HCD-1 11z" 
I 

8 CONCENTRATES 
T FLUSH L !NE 
~ 

NI---'-- M-22HF04 
en 

V385 

IC-Bl 

SAMPLE SINK 

M-22HF04 

IC-61 

AUX STEAM 
M-22HF04 

I F - 7 I 

2 11 X1 II 

* PCV 
884 

6 
900-HCD-2" 

* V757 * V758 

2 1/ 3 11 
X '8 

REACTOR 
MAKE-UP WATER 

M-22HF04 

I F -8 I 

5 

M-22HF04 

ENTRAINMENT 
SEPARATOR 

IA-41 

838-HBD-1 11 

* V760 

S705 

UTILITY 
STATION 

V392 

t 
NOTE 

V945 

V722 * * V761 * V723 

S706 

I 
0 
u 
I 
I 

N 
0 
en 

UTILITY 
STATION 

V752 V751 

* LDC AL ~-/,--,< 
DRAIN L.: 

V748 
810-HCD-2 11 

NOTE 

NOTE 4 

HCD HBO 

925-HCD-1 "7 

V721 

I 
0 
CD 
I 

I 
en 
cc 
00 

1 "x',t'\!!:..J V720 

1 11311 
X '4 

V749 

* V759 

* 

S707 

* 

952-HCD-1" 
-- 904-HC0- 31{ 

f-
900-HCD-2" 0 

N 
00 
> 

::::~ 
~ 

AUX STEAM 
M-22FB02 

I F -3 I 

838-HBD-1" 

* VB25 

830-HBD-8" 

UTILITY STATION 

M-22HF04 

I H-7 I 

8 II x6 Ii 

V379 

v,o2* 831-HBD-6" 

* 1/P 
FY ,7'7'-,f"-#-fo3 0 OB - - - -

901-HCD-1 11 

881-HC0-31/ 

REFER TO SLW EVAP ~ 
VENDOR P&ID HP □ INC w 

OWG. NO. 1 08 f-

( M-1 34-00006 J ~ * 
____ .'.:}' t'. ____ PIT 

836 

~ u 
~ I 
> 

:::~ 

" I 
0 
u 
I 
I 

CD 
N N 
I en 

0 
>-
I 
I 
~ 

~ 
a, 

I 
0 
u 
I 

I 
cc 
0 
a, 

._"T'HV-809A 

._ ___ -+--"T'HV-809B 

:,a 
<t N 
w 0 
f- CO N 
V, "- ' 

N I 
X N 
=, I 
<( "' 

* V724 

AUX STM.COND. 
RECOVERY TANK 

M-22HF04 
ID-81 

.,. 
w 
f---
0 
z 

* 

WASTE 
EVAPORATOR 

M-22HB02 

I G-5 I 

V766 V767 

* 
I 

0 
u 
I 
I 

m 
;,; 
a, 

I 
0 
u 
I 
I 
~ 

D 
a, 

4 

I II I 11 
1 12 x 12 

906-HCD- 1/z" 

* V768 * V769 

' ,N 

I 

~ ;1 l1z"xl1/ 

0 1----.. 
cc 
a, 

\a:i 
n 

I 
0 
u 
I 
I 

00 
N 
en 

' riro 
I 

0 
u 
'f 
a, 
N 
en 

~ 

w w 
f- >-
0 D 
z z 

HF-V5005 

3 

WASTE 
EVAPORATOR 

2 1 
SLW EVAPORATOR~-----

FEED LINE M-22HF04 .------, 
IB-81 

REFER TO SL W EV AP. r1-#-n½'7'-#-n½'7'-#-n½'7'-#77~'7'-, 
VENDOR P&ID HPD 
INC. DWG NO. 109 

I M-134-00007 I ~~7 

REV, DATE DRAWN 
10 01289 RAM 

CHKD. SUPV. APPD. 
GDC T JM N/A 
INCDRP, 
RFR-1447BA. 

REY, DATE DRAWN 
11 08159 RAM 

CHKD. SUPY. APP □. 

SKC AMR N/ A 
~~lJ2~£P_:~'►+~0~6~2~-~H~C~D_-~1-"~ 

LV 
812B 

*,,---, 
ZS 

812B 
LV 

812A 

I 
0 
u 
I 

I 
~ 
~ 
00 

INCDRP. 
RFR-15171A. 

IC-51 V134 * SLW CHARCOAL 
ABSORBER 

M-22HF02 

IG-81 

1 l/{X1 II 

V021 
114-HCD-2" 

I 01 O-HCD-2" 

~ 2"x1" 

I ,, 
872-HCD-1 1 2 --

875-HCD-1" 
FROM TE-817A 2_ 

* 

* 
L"J 

1 "D 

V798 

V949 

V800 

M-22HFD4 I E-6 I ,--------7 
I FROM TE -818 'N 

V950 

L"J 

1 "D 

* 

876-HCD-1 11 V795 

* 
V795 

REY, DATE DRAWN 
12 06259 SKC 

CHKD. SUPY. APP □. 

DLBr AMR N/A 
INCDRP. 
RFR-18922A. 

REY, DATE DRAWN 
13 01210 RAM 

CHKD. SUPY. APP □. 

OJB AMR N/A 
INCDRP. 
RFR-20773A 
REY, DATE DRAWN 
14 101so RAM 

CHKD. SUPY. APP □. 

OJB JHC N/A 
INCDRP, 
RFR-20815A 

FROM TE-820 l__ ,-~ M-22HF011B-31~ 
I REFER TD M-134-00006 I,-,, II / --C I REFER TO 1 

, / M-134-000061 o 

NUCLEAR 
SAMPLING SYSTEM 

> M-22SJ02 >--s 
I C-1 I 

V926 V730 

FROM TSH 812 
REFER TD HPD INC 

DWG. N0.109 
M-134-00007 

FE 
813 

FIT 
813 * 

1 83 

, I / u 

'" I // T 2----7 ', ~ // ~ 31a11 TUB I NG 
1 11311 

X '4 
880-HCD-31{ 

8T2E5 L __ @37 _______________ _ ---------------------------------7 

* // ''- l FROM TE-821 
// -CI REFER TO M-134-000061 

* 

L-(FROM TE-819 !REFER TO M-134-000061 

1½" X 1" 

CE 
812 * * * 0" g 

-~7~ 
137 137 

* }-,.:J'-',:. ;_U~ ~,'.: -~~-----> NUCLEAR 
...,_,,: ;;,' M-22SJ0 2 SAMPLING SYSTEM 

V797 1 11 x31s11 
( H-4 J 

879-HCD-1" 

REFER TO SLW EVAP. 
VENDOR P&ID HPD l___ 
INC. DWG NO. 109 C 

I M-1 34-00007 I 
DISTILLATE 

PUMP DISCHARGE 855-HCD-1 11 

TI 
831 

RADWASTE 
~-M_-_z_z_G_H_0_1, BUILDING HVAC 

ID-41 ~ 183 

CD4 
0 
>­
I 

.,. 
I 

0 
co 
I 
I 

CD _ -( REC I RC PUMP ENTRAINMENT SEPARATOR VAPOR VAPOR BODY 
SIGHT GLASS 

WASHES 

ENTRAINMENT 
SEPARATOR SIGHT 

GLASS WASHES 
SHF04 COND VENT * 0 

u 
I 

855-HCD-1" 
FE 

800 * V704* 

\.... 
8"x6" 

V706 

"' ro I SUCTION PIPING 

-------------t--r'PSE-863 !VAPOR BODY! 

._ ____________ -+....,,,INSTRUMENT RACK 

* 8 11 X6 II * * ~--------------,? 1 83 
I 
I 
I 
I 
I 
I 
I 
I 
I 

2----! * 

F.C. 

* V836 

832-HBD-1" 

* 

V701 830-HBD-8" 

859-HBD-1" 

859-HBD-1" * 

V709 

* 

' 0 
CD 
I 
I 

c--

"' ro ' 0 

I 
0 
co 
I 
I 

cc 
cc 
ro 

* V705 TO 
TR-815 
IG-31 

* l__ TE 
,- 817A 

HCD~i:D 

-2 
REFER TO SLW EVAP 

VENDOR P&ID HPD INC 
DWG. NO. 108 
IM-134-000061 

833-HBD-10" 

VAPOR BODY 

REFER TO SLW EVAP 
VENDOR P&ID HPD INC 

DWG. NO. 108 
IM-134-000061 2--------

DEMINERALIZED ~ 9 

TV 
817 

I 
0 
m 
I 
I 

N 
;,; 
00 

,,,,, ,. IOI 945-HYD-3,{ 

VENT L.: \_ VB 3 ""1 ------- - - ---'--------1-

300-H C0-3,{ 

WATER * 834-HBD-1" 
M-22AN01 

I B-2 I 

AUX STM.COND. 
RECOVERY TANK 

M-22F602 

I F-3 I 

FROM ST 704 

> M-22HF04 ~ 
839-HBD-1" 

IG-51 

* 834-HBD-1" 

835-HBD-1" 

844-HBD-2 11 

960HBD1 11 FIELD ~ USERS 

* V713 
2"x1" 

L"J 
1 11 CAP 

851 -HBD-1 11 

~ 
I, * 

DESUPER­
HEATER * 
ISHF151 

~-- * 
137 

--- __ _, 

* * YS 844-HBD-2" 
703 

* 
V714 z 

D 2 1 ,, 2" '2 X 

D 
u 

1 If 3 II 
X '4 

V717 

'*' ~ 
. 

. 
845-HBD-2 n V715 

851-HBD-1" 
*~ 

1 11 X 3/{ 

~vso1 

* 
V71 5 

846-HBD-1" 

HB~IT~BING 
C-3 

L 
' ' - I I 

* 

~ 

1 ,, 

REFER TD SLW EVAP 
1 ---2 VENDOR P&ID HPD INC 
I DWG. NO. 1 08 
I I M-134-00006 l 

I 
I 
I 844-HBD-2" 

) 

TE * 817B 

I 
r'l, L"J 
TO 1 "D 

TI 81 6 
I E-3 I 

0 

~ 

> 

843-HBD-2" 

• HEATER VENT 
DOLER ' GAS C 

NSTRUMENT A IR 

> )-!A-554-JDD-1" ,.,, ,,IF 960-HBD-1" V725 961-HBD-1" 
M-22KAD3 --------{,,'>-',r-i, 

1/z"x 318" RED. V973 • INSTRU MENT 
K 

0.. 
::ew 
=><.O 
0..DC 

' IC-31 
SLW EVAP. FEED FILTER 

RAC <( 
UI C--
DCU CD 
-v, ro 
u-

M-22HF01 
801-HCD-1 l/z" HV-847 )--------------..;..;;..;.......;.;;....;....a ___ "T" ______ --l ________ ""T ___ __, __________ +--r'CONCENTRATES 

wo > 
DC I 

I C-2 I 

REACTOR MAKE-UP WATER 

M-22HFD4 

IG-71 

SLW EVAPORATOR 
FEED FILTER 

M-22HF01 
803-HCD-1 11z" 

* 
V956 

I B-4 I HX~ I ""HCD 

CHEMICAL 
ADDITION IACIDI 

> >-HC-316-HXD-1" 
M-22HC03 ------------

CHEMICAL 

932-HCD-1 11/ 

* B 16-HCD-1 " 

V931 

NOTE 4 
1 G-1 I 1:928 

ADDITION !BASEi > M-22HC03 )-~.:.31!:._-.t!_~.:.1_'.'. ___ _ 
* 821-HCD-1 " 

~___;1' 
IF-31 V929 V930 

HCD HYO 

DTE 4 

* '>I---_;_ __ -
V815 

883-HCD-1 11 

V743 

FLUSH OUT 

939-HYD-1 11z" j __ .,_ ____ _ 

* V745 

820-HCD-1 "!NOTE 41 

V744 

REACTOR 
MAKE-UP WATER 

M-22HF04 

IG-71 

V809 

V, 
v,~ 
w <i 
f-W 
<( V, 

°' f-' 
Z<t w, 
u 
zo.. 
□ :,a 
u =, 

0.. 

en 

HEATER 

f­
z 
w 
:,a>< 
~u 
DC <t 

f- °' V, 
z 

I 
0 
u 
I 
I 

0 
a, 

DRW 

V810 
1--{:;.:]--{ p I 

841 

V812 

V, 
VJ~ 
W<t 
f-W 
<i V) 

DC 
f-' 
zm w, 
u 
zo.. 
o::e 
u=o 

I 
0 
u 
I 
I 

N 
N 
a, 

0.. 

p I }--{:«]--I 842 

* * * 
V954 * * 

OFF SPEC 
EVAPORATOR 
DISTILLATE 

M-22HF04 

I H-1 I 

874-HCD-1 l/z" * 882-HCD-1 11{ 
>-::..:....:....:.:.::.:;~ .......... --------r----

V927 

NOTE 4 

818-HCD-1" 

* 
V933 V934 

SINK 
I 

..-1 ◄--- 824-HCD-1" I 
I * I G;.....+---K>f--J 

V932 

SAMPLE SINK 
AND PUMP 

ISHF17I 

* 

19 

V750 

V959 

RACK SPRAYS BODY 

PI 
840 

z 
WO 
>- -
<( f­
~ u 
~=, 
-v; 
>­
v, 0.. 
- :,a 
0~ 

0.. 

SPRAY 
HEADER 

SECONDARY LIQUID WASTE 
EVAPORATOR* 

VAPOR BODY------------------- SHF011 

ENTRAINMENT SEPARATOR-------- SHFOZI 

CONDENSER-------------------- SH F03I 

SU BCOOL ER-------------------- SH F041 

HEATER VENT GAS COOLER------- SHF □ 5I 

CONDENSER VENT GAS COOLER---- SHF □ 6I 

HEATER----------------------- SHF071 

RECIRCULATION PUMP----------- SHF08I 

CONCENTRATES PUMP A & B------ SHF09A&BI 

DI ST ILLA TE PUMP-------------- SHF 1 DI 

MISCELLANEOUS ITEMS---------- SHF14I 

DESUPERHEATER---------------- SHF 1 51 

DISTILLATE LEVEL PDT--------- SHF16I 

SAMPLE SINK AND PUMP--------- SHF 171 

CONTROL PANEL---------------- HF-1371 

INSTRUMENT RACK-------------- HF -1831 

* 
NOTE 4 

V771 J 
* TE 

830 

I 
I 
I 
I 
I 
I 
I 
I 
I 

GAS COOLER 2 11 X1 II 

2J/x1 11 

1 11 D ,.., 

V380 

V804 

850-HCD-1 11 

VS02 

TI 
834 * 0 

co 
I 

FROM ,--2 TE -817B 
// (0-6) 

* TE _ 0* ___ l T~~~~3 
828 ~ T I B-4 I 

137 

3 "V ,, 
r.7 

V378 
IL TI COMPONENT 
* COOL ING WATER 

J......L..-f)-....L--.....J---i _,. L._ _ _;8_;9.;_5 -_H_;B_;□_-.;_8 _" ,--C]-.....JL....:;8~9~5...;-H_:;B;:;D;_-_;1 ;;.0 ➔" c- _,,.. r M-22EG03 
11o"x8 11 V731 8 11 x10 11 ~~l~A--~7-I-~ 

896-HBD-1 l1z" 

TE 

CONDENSER 

PSV-854 
COMPONENT 

COOLING WATER I L l 
V726 894-HBD-1 11z" 

829 -----------------,-----------------------

w 

• 
• 
w 

• 
• 

CONDENSER 
VENT GAS 

COOLER 

* IL I 
V728 

* 

TI 
833 

893-HBD-1 1,," * 

V729 891-HBD-111/ 

* V727 
- 892-HBD-1 1/z" 

3 "V ,, ,.., 

V377 
COMPONENT .__.....,HEATER VENT -l..-+----{ 

GAS COOLER' * V940 a 11 x1 □ 11 COOLING WATER 
SUBCDOLER ,,J-+----ln-------,---'Y,,¥' f--Cl----.L.-,,( M-22EG03 

10 11 x8 11 NC* 890-HBD-10 11 
~----~ 

* i"'-+---••-~ ~~~ 
V970 

CONCENTRATES , 923-HCD- 11{ 
PUMP 11 B 11 BASE PLATE'-"""-+---------"--------, * 

CONCENTRATES , 920-HCD-',2" 
PUMP II A II BASE PLATE ("'~r---------------~--, 

' 

SEE NOTE 20 

DE-857 
FLUSH 

VAPOR L 
BODY C-

V819 
~ .. I _...so .. 9 ... -,..H"'CD._-... 1_"_~ LOCAL , * NOTE 4 ~ DRAIN 

HYO HCD 

NOTE 1 

--------- --------, ,-------------------7 
I I I 

*~ i----_ -J HY A/S ~-----~~ --c4T 
-1 868 868 
7 I 183 '---L./ 137 

*I I f-##-. 
HV I I* 
868 I ZS 

868 
;\ 

F. D. 

TE 
826 

DRW 

I A-7 I 

--------------------------1 

,------------------------
w E • • • E • NOTE 1 0 :h!~ V939 1 

I 
I 
I 

~- HC-386-HCD-1 11/ 
I NOTE 4 I • 

• • 
w E 

• 
• 827-HXD-1 11{ 

PRIMARY EVAP 
BOTTOMS TANK 

M-22HC01 

IG-81 

u w 
I c-

0 
z 

L _______ _ 
I 
I 

NOTE 7 

V310 
826-HCD-1 1/z"-~ 
I NOTE 4 I 

NOTES: 

1. FOR NOTES SEE DWG. M-22HF01. 

REY. DATE 
15 010704 

DRAWN CHKD. SUPY. 
JHK MAL TWS 
INCDRP. 
MP 01-1001B . 
REY. DATE 
16 110904 

DRAWN CHKD. SUPY. 
MAL RL W TWS 
INCORP, 
RFR 22941A. 
REY. DATE 
17 033006 

DRAWN CHKD. SUPY. 
MAL JHK SKC 
INCORP. 
AC06-000053 
IRFR 
200509237 I. 
REY. DATE 
18 112206 

DRAWN CHKD. SUPY. 
MAL T JC TWS 
INCORP . 
AC06-000187 
IRFR 
200603624 I. 
REY. DATE 
19 113007 

DRAWN CHKD. SUPY. 
EWM RLW TWS 

INCORPORATE 
CAR 200709320 

V811 6 * 
u 
I 
I 
~ 

N 

V747 

* V772 * VB03 L ___ ~ 

-7 I 
I I 
1-I 
I 

NOTE 7 

PRIMARY EVAP 
BOTTOMS TANK 

BOIL-OUT RETURN 

V955 °' * V953 * V957 

* 137 
CE 

882 

I 
I * I I 

*~~*1 CAH _ CIS _J 
882 882 

137 137 

863-HCD-2" 

TE 
823 * )TO TI-816 

T I E-3 I 

• 
• 
w 

w I 
0 

• X 
I 

• I ;,; 

W 00 

• 
• 
w 

*~ Z I 
869 

137 

* HV 
869 

E • • • E • NOTE 8 • 
• fl------, 
w 

• 
• 

• 
E 

,-------------------------7 

* HY 
A/S 

869 

;\ F.O. 

ZS 
869 

SECONDARY EVAP 
BOTTOMS TANK 

s 

I 
I 
I 
I* 

0 
~ 137 

I -----------

,-----------

i-1> 
I 
I 
I 
I 

879 

I 
I V311 

I REFER TO -------2 SLW EVAP 

-----------2 
-----------2 

VENDOR P&ID 

HP □ INC 
DWG NO, 11 0 

I M-134-00008 I 

M-22HCD1 

I H-6 l 

DRW M-22HC01 
*$:s 

137 
I 

8 7 6 

* 

5 

N 
I 

0 
u 
I 

I 
N 
<O 
00 

w I " 828-HXD-1 /2 I G-2 I 

• 
• 
w 

• ..,;;E_• __ • ....;;E'--•--•....;;E'--•--•---'E'-"-•--,< 
F 

854-HCD-1" 

NOTE.,: I 

V770 
REACTOR 

MAKE-UP WATER 

M-22HF04 * 
HY \-------1----/ ZS 

B 7 9 [][]77''#l 8 7 9 

V78D 

291-HCD-2" 

1 II 3 Ii 
X '8 * I H-5 I 

FLOOR AND 
EQUIPMENT DRAINS 

-{]--------------,,S: M-22LF06 > CRW 
11 11 LF-628-HCD-4 Z . 

2 x 4 I E -4 I 
HCD HBO 
~ STEAM GENERATOR 
V31_3I SLOWDOWN SURGE TANK 

L---,,..,..,--,==L:-._c_.,.◄f----------S: M-22BM04 ) I H-8 I 
862-HCD-2" BM-331-HB □-z"Z . 

4 

A/S 

3 

I 
I 
I 
I 
I 

I * 
I _______ ® 

137 

s 

L_ __ _J 

2 

AS-BUILT CLASS 1 
DRAWN (DATE I 

N/A 
'"'°· '""' PIP I NG AND INSTRUMENTATION DI AGRAM 

NIA SECONDARY LIQUID WASTE SYSTEM 
SUPV. (DA TE J 

N/A FSAR FIGURE 10,4-12 SHEET 4 
APPD. (DATEJ LOCATION 

N/A 

UNION ELECTRIC COMPANY 
ST. LOUIS, MO 

CALLAWAY PLANT 

M-22HF04 

1 

CLASS 

REV. 

1 9 

H 

G 

F 

E 

D 

C 

B 

A 



H 

G 

F 

E 

---{> 

D 

V5143 

C 

B 

A 

8 7 

LOW 

963-HCD-3" \ 

TDS 8. SLW ' > M-22HF03 )-------------...... -1•► 

1P 

AIR 

MAKE UP WATER 

1 

V5144 

3 ,, 

V5102 

' cc 
I 

0 
u 
I 
I 

"' c--

"' 

SAMPLE 

r 
V5103 

V51 01 

6 

WATER 

V5104 

V5107 

-" p I 
l /2' X l / 4' 51 01 

OIL SEPERATOR 
IFHF061 

RD 
51 D1 

V5111 

2" X ]" 

V5109 

V511 0 

964-HCD-3" 

965-HCD-2" 

966-HCD-2" 

5 

AIR FILTER 
I FHF07 I 

4 

YS 11 4 

1 /2" xl / 4'L' ~~ 

FI 
51 01 

V5116 
V511 5 

FIC 
51 01 

p I 
5102 

V5132 

V5118 

If------'-----
967-HCD-3 11 

----i----------==::._-\---..L----[X)(f----.,----------,,------....::..::..:..._=c....:::.----,"-----:-,:-----j1f------'----------1 
974-HCD-1 1

,," ~ V51 1 2 1 /2" X l / 4" V5113 V5105 V5139 

V5125EF'i"'ial 
973-HCD-3/4" 3/4" xl" 

V5126 1 1/2" xl" Y5130 
DSE CONN. 

Y5128 V5127 V5129 

3 

V511 7 

0 

V51 31 

V5136 

V5138 

2 

M-22HB04 HB-725-HCD-2 11 989-HCD-2 11 

F-6 

Pl 
5103 

V975 

969-HCD-3" 

V5124 

HB-V517 

VACUUM BREAKER~ 
IHFV0976I 

SAMPLE SINK 

PCV 
51 01 

969-HCD-2" 

3 11 X 2 "RED 

' N 
I 

0 
u 
I 
I 

"' 00 

"' 

V5123 
CHEMICAL ADDITION FUNNEL 

V5121 

3" 

SG 

972-HCD-3/4' 

Y5145 

3 ,, ,, 
978-HCD-3/4" 3" X 2 ) /2' 

PI 
51 01 

'' '' 995-HCD-2 ,, 
4 X 3 RED 

V5135 

:::~ 

1 
0 
u 
I 
I 

cc 
0 
<{ 

I FHF1 OAI 

PCV 
974 

979-HCD-3 II 

V0502 

IFHF10BI 
\.,-
~ 

I 
0 
u 
I 
I .,. 

0 
<C 

V0510 

992-HCD-4" 

V0503 

IFHF10CI 
"''" 1 
0 
u 
I 
I 

en 
0 
<{ 

A01-HCD-2" 

VD504 Y0505 

IFHF10DI 
\s:r-
1 
0 
u 
I 
I 

"' 0 
<{ 

V0511 V0512 V0513 

' cc 
I 

0 
u 
I 

I 
0 

"' 0, 

996-~~D_-_2_".._ ________ .._ ____ A_O►o_-~H~C~D~-~2~"...,_,,.-___ A_o_2_-_H_C_D-_2_'~'L-----l~------ll--➔►' 
I 984-HCD-4" 

4 "X 3 "RED 

V5142 

8 7 6 

V5204 

' 00 

' "' I 
0 
u 
I 
I 

cc 
c--

"' 

PHASE SEPARATOR 
I FHF091 

IFHF11I 

OILER 

V5201 

SOLIDIFYING/ 
DRYING AGENT 
IF REQUIRED 

5 

111111 

980-HCD-3" 

968-HCD-2" 

AIR MOTOR 
ISHF19I 

982-HCD-2" 

2' xi l /2' RED 

VENT 

981-HCD-1" i:-----1 

DRUM 

DOLLY DR PALLET 

y 

"' I 
0 
u 
I 

I .,. 
"' "' 

1 1 /2" X 1" 

TO FLOOR DRAIN 
COLLECTION TANK 

4 

977-HCD-3/4" 

970-HCD-3" 

I /2' NPT x 3/8' 
OD TUBING 

I TYP. I 

NOTES: 

V5120 

3 11 FLG. 

HOLLOW FIBER 
I FHF08 I 

971-HCD-3" 

3" x 2" RED 

FILTER 

1 .FILTERS ARE SKID MOUNTED. WITH HFF DISCHARGE PIPING TO REMOTE 
PHASE SEPARATOR, BY U.E. 

2.WOSEP FILTER ACCEPTS 70 GPM FLOW FROM EITHER HIGH TDS OR SLW. 

3.BACKWASH SEQUENCE INITIATED BY OPERATOR. 

4.VALVE LINE UP SHOWN FOR NORMAL OPERATION OF HP□ FILTER SYSTEM. 

3 2 

DRAWN 

CHKD. 

SUPV, 

APPD. 

1 

r 3" x 2" RED 

SAMPLE 
M-22HF03 

REV. DATE DRAWN 
1 o3o39 DLBr 

CHKD. SUPV. APPD. 
RBF TJM N/A 
REDRAWN FOR 
CLARITY. 
REV. DATE DRAWN 

2 08139 RLW 
CHKD. SUPV. APPD. 
GDC T JM NIA 
INCORP. 
RFR-10265A, 
RFR-10336A 
REV. DATE DRAWN 

3 02019 RAM 
CHKD. SUPV. APP □. 

JHK AMR N/A 
INCORP. 
RFR-16366A 

REV. DATE DRAWN 
4 04029 MAL 

CHKD. SLJPV. APPD. 
EWM JHK N/A 
INCORP. 
MP 97-1006A. 

REV. DATE DRAWN 
5 08049 RAM 

CHKO. SLJPV. APP □. 

EWM AMR N/A 
INCORP. 
MP 98-2007 

REV. DATE DRAWN 
6 09210 RAM 

CHKO. SLJPV. APP □. 

DJB AMR N/A 
INCORP. 
DEC #1738 

969-HCD-2" 
F-2 

( DATE I 

N/A 
(DATEJ 

N/A 
(DATEJ 

N/A 
fDATEJ 

N/A 

REV. DATE DRAWN 
7 04090 RL W 

CHKD, SUPV. APP □• 

EWM AMR N/A 
INCORP. 
RFR-21553A 
REV. DATE 
8 071204 

DRAWN CHKD. SUPV. 

JHK EWM TWS 
INCORP. 
RFR-220848. 
REV. DATE 
9 110904 

DRAWN CHKD. SUPV. 

MAL RL W TWS 
INCDRP. 
RFR 22941 A. 
REV. DATE 
10 070109 

DRAWN CHKD. SUPV. 

MAL T JC LMR 
INCORP. 
CHANGE REQUEST 
CAR 09-000090 
ICAR 2009021391 

HPD SKID LIMITS 

AS-BUILT CLASS 1 

PIPING AND INSTRUMENTATION DIAGRAM 
HOLLOW FIBER FILTER SYSTEM 

FSAR FIGURE 10.4-12 SHEET 5 
LOCATION CLASS 

CALLAWAY PLANT 

UNION ELECTRIC COMPANY 
ST. LOUIS, MO M-22HF05 REV. 

10 

1 

H 

G 

F 

E 

D 

C 

B 

A 




