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AND BLANK FLANGES INSTALLED WHEN GENERATOR IS DEGASSED. 

5. 1 ;-~" TEST PLUG FOR PORTABLE PURGING PANEL GAS ANALYZER 
CONNECTION. 

5. REFER TO M-22EA02 FOR SERVICE WATER CONNECTIONS. 

7. DELETED 
8. FOR COMMON COLD GAS DETAIL SEE M-22EA02 E-5. 

9. THIS IS A SPARE PRESSURE INDICATOR (REF. RFR-21525Al 
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NOTES: 

1. PRESSURE CONTROL VALVE IPCV50071 IS SET TO MAINTAIN 
SEAL OIL PRESS~RE ABOVE GENERATOR GAS PRESSURE. 

2. SOT !SPENCER DISC THERMOSTAT! OPENS ON MOTOR WINDING 
OVER TEMP. AUTO RESET. 

3. CDV5010 IS A DUPLEX 3-WAY TRANSFER VALVE WHICH ISOLATES 
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ACCORDANCE WI TH DRAWING J - 27GIO. 

5. DO NOT INSULATE CONDENSATE POT . SEE DWGS . 1682C84 
SOOI AND S024 FOR REFERENCE . SEE WESTINGHOUSE P IP 
VOLUME 12-1 , SECTION 3 . 0 . PAGES 23 AND 24 FOR 
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DURING WET LAYUP . 

7. RADIAT I ON DETECTOR VIEWS PLUME FROM PORV TAI LP I PE . 
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TO SUPORTS KA46-C507 / 155. KA4 7-R513/ I 55, 
KA47 - C530/155 AND KA46- R510/155 RESPECTIVELY . 

(;i\ 
~ 

.--"'"' , TO DIGI TAL RADIATION .-- ----c MONITORING PANEL 
--- SP056A&8 

-- ::------( TO RECORDER ON 
- '......_, PANEL SP0 1 0 

Ill --~ ~ 
--wfv347* ', AUX. GAS SUPPLY \D:Y. < M-22KAOS < 10 

,v7=-:._,p-
,,:"~~ 

EBD- 11-'2" 

35 1 - EBD- 2" 

M-22AB02 

( Q-8 1 

I C-8 l 

AIR SUPPLY 

31 I -HBD-2" 

ANY REVISION TO THIS DWG. 
TO MAY REQUIRE A REVISION 

M-22AB04, M-22AB05, 
M-22AB06 AND/OR M-22AB07 

AS-BUILT CLASS 1 

NIA '""" PIPING & INSTRUMENTAT ION DIAGRAM 
NIA MAIN STEAM SYSTEM 

2 

SIPV. 40AT[ I 

N/A 

N/A 

UNION ELECTRIC 
ST. LOUIS . 

FSAR FIGURE 10. 3 - 1 SHEET I 

CALLAWAY ENERGY CENTER 

M-22AB01(Q) REV. 

23 

c 

B 

A 



8 7 6 5 4 3 2 
( 0 l Z08V' ZZ-v-l 

DESCRIP-
TION 

"A" 

{/ B II 

II c II 
II D II 

II E II 

{/ F II 

{/ G II 

II H II 

II I II 

~ t en 
I 
I 

ro 
ro 
0 

048-HBD-8" V045 

SPRING LOADED SAFETY VALVES 

' t ~ 
en 
I 
I 

'" ro 
0 

' 
~ t en 
I 
I 

0 

'" 0 

049-HBD-8" 050-HBD-8 II V046 

t ~ 0 
en 
I 
I 

'" 0 

' "' 
I 

0 
en 
I 
I 

N 

'" 0 

t 

.. 052-HBD-8" 051-HBD-8" 

t ~ 
en 
I 
I 

n 

"' 0 

' "' 
I 

0 
en 
I 
I 

" "' 0 

y 047 053-HBD-8'' 054-HBD-8'' 

t 

V048 

' t ~ 
en 
I 
I 

"' '" 0 

I 
0 
en 
I 
I 

"' en 
0 

t 

055-HBD-8 II 056-HBD-8 II V049 

t ~ 
en 
I 
I 
~ 

"' 0 

057-HBD-8" 

TO CONDENSER 
M 22AD05 

I G-6 l 

518 DBD 2" 
c 3 

516 DBD 2" 
E 3 

TO CONDENSER 
M-22AD05 

I H --6 l 

TO HS-80 I H-1 I 

514-DBD-2" 
F-3 

512-DBD-2" 

SLIS I 1 I (---

NOTE 2 
SEE 

VENDOR 
DWG NO. 

M-628-00094 
TO STATUS 
INDICATION 

CD 

2------®~~---J 

TO HS-79 I H-1 I 

513-DBD-2" 

--;o SL IS I 4 I 

_____ I 4 I~IS ---------( ~~-~~~-
11 ID-11 

1Z1SB --- - 022_8 

DLB DBD <sl SEE 
~~~~~~--------------------~D~B~B~-~6~'j'l_ __________________________ ~D~BB~-:6~"l_ ________ ~2~2~5~-~D~L~B~-~2~8:" ______ ~D~B~B=-~6~"l_ __________________________ ~D~B~B~-:6~"j_ __________________________ ~D~B~B~-~6~'~'l_ ____ ~----------------------------------------------------------------------------------~~--~Jc}:_2~~--~==~-~~~~--_:N~O~T:E_6:_ __ JLS,EE : M-22AB01 

NOTE 

I G-5 I I 
,-- --l FROM HS-791=-=; V215 I 

I LOOP NO. 4 I 8-----~--l ~ -y~4G:V1 I0S : ~ I H-1 I ~~l ~~~F~.tC~-~=: i 
053 : V165 C: II -~ SLIS )-- I I NOTE 5 

I 0 I 025 I FROM I 

M-22AB01 
IG-31 

ILOOPNO. 11 

M-22AB01 
IC-31 

!LOOP NO. 21 

M-22AB01 
IC-51 

!LOOP NO. 31 

V045 V0~6 V047 

483 488 493 

484 489 494 

* * 485 490 495 

486 491 496 

487 492 497 

481 481 4 81 

323 323 323 

313 313 313 

482 482 482 

8 

~ t en 
I 
I 

ro 

'" 0 

058-HBD-8 II 

' 

~ t 

068-HBD-8" 

en 
I 
I 

ro 
0 

DBB-6 II 

DBB-6 II 

V055 

V065 

t ~ 
0 
en 
I 
I 

"' '" 0 

SPRING LOADED SAFETY VALVES 

~ t 
0 

"' I 
I 

0 
0 

t ~ 
0 
en 
I 
I 

0 

~ t 
m 
I 
I 

N 
0 

059-HBD-8" 060-HBD-8" V056 061-HBD-8" 062-HBD-8" 

DBB-6 II 222-DLB-28 II 

SPRING LOADED SAFETY VALVES 

' t ~ 
"' I 
I 

"' 0 

069-HBD-8 II 

I 
0 
en 
I 
I 

0 

t 

070-HBD-8 II _ __} 

223-DLB-28 11 DBB-6 II 

V066 

' t ~ en 
I 
I 

071-HBD-B" 
072-HBD-8" 

' "' 

DBB-6 II 

~ t 
I 
I 

N 

DBB-6 II 

~ 

t ~ 
en 
I 
I 

n 
0 

' 
"' 
~ t 
I 
I 

7 
0 

V057 063-HBD-8" 064-HBD-8" 

V067 

' t ~ 
m 
I 
I 

n 

073-HBD-8" 

07 4-HBD-8" 

' "' I 
0 
rn 
I 
I 

" 

DBB-6" 

t 

DBB-6 II 

voss 

' t ~ 
"' I 
I 

"' 0 

I L T ~ NOTE 5 l_ __ ( SL IS I l,l HS-1 OO )--_j II 
1 0 L V -. H S ,-::L---'1--T.;-c::=--,-:;L.J L_ I L2.J®i H-1 I 

V166 10 -to. i-----;;OM-- 10 025 ~ L.' ______ l 

360-DBB-1 "------~ 
354-DBD-1" 

1 " 

""n I v~2( 
~ 

' 
~ t 
en 
I 
I 

"' 0 

voso 

V051 

L..:.J 
CLEAN 

OUT 

m 
en 
0 

0 
en 
0 

V052 

140-DBB-1 "------' 

' t ~ 
en 
I 
I 
~ 

0 

F. C. 

DBB 

s 

DBD 

LY 
108 

~ ~~=~~r1~~~ i-- ---
y SL!S )-- I -' 

I FROM 
I HS-1 01 )--_j 
I I H -1 I 

AS I ,{_, 
SLIS 

CLOSES 

TO HS-80 I H-1 I 

zs 
1 DA 

CD ,------------ ,------, 51 4-DBD-2" 
1 

I I r-------1 
I : 217-DBD-1" 
I I 
I I TO 

: L-1~-....,~t:::f-----t cL ~ V223 

CONDENSER 
M-22AD06 > 

H--3 

SL!S I 1 I (----
NOTE 2 

0 zs 

SEE 
VENDOR 

DWG NO. 
M-628-00094 

065-HBD-8" 066-HBD-8" V059 067-HBD-8" TO BYPASS 
INDICATION 

IG-71 TO STATUS 
INDICATION (------

1 4 A r-----....J 

DBB-6 II 

e---rG? --l ~3 I 

N 

I 
en 
~ 

LY 
9A 

V217 ,------l FROM HS-79 
CD~ I IH-11 t41l -6>--G ~-G SLIS s-Al NOTE 5 

F. C. 

V068 

I 
lCD 
I 
L_ LT 

9 

V167 ? 
N 

L~~~~~N~~,NOTE 5 
V168 

361-DBB-1 "--------~ 
365-DBD-1 '"'====~~=====V~0;6~0~~ 

1 II }-

' t ~ 
en 
I 
I 

"' 

075-HBD-8" 
076-HBD-8" 

"Rn I ~~~6 

~ 

' "' I 
0 
rn 
I 
I 

"' 

t 

DBB-6" 

V061 en 
en 
0 

V069 

L..:.J 
CLEAN 

OUT 
0 
m 
0 

1 41 -DBB-1 "-__l 

t ~ 
I 
I 
~ 

077-HBD-8" 

--c, ASTS 
i-- I SEE NOTE 4 I 

I 144-DBB-4'' 

I 

-. 
F.O. 

y 025 I FROM y I ~-../" ,-J--, 
I II 0 HS-1 oo )--_j II HV 
~--(SLIS 4 15 I '®IH-1 I 

HS I 

i------;ROM-- 9 0 2 5 ,ff'-----L.'--ff'-'=::..__,7"-"_1 

~ n=~~r ~ i-- ---
y SLIS )-- y _J 

~~~~:K~, I FROM _j 
7 I HS-1 01 )--- TO HS-80 I H-1 I 

-. I IH-11 
F.o. AS I 

,{_, 
SLIS 

CLOSES 
0 516-DBD-2" zs 

9B ,------------
1 218-DBD-1 " 

H--4 

I I r-------' 
I I 
I I 
I I 
1 I TO 
1 '-:-'-....,::ecf----- t cL ~ 

TO BYPASS 
INDICATION 

V22~ 

CONDENSER 
M-22AD06 J 

TO STATUS 
IG 71 INDICATION 

SLIS I 1 I(--- SEE 
VENDOR 

DWG NO. 2 M-628-00094 NOTE 
CD (------ llA r-~-

PSE 
2 

TO HS-79 I H-1 I 

515-DBD-2'' 

n 
o ro 
en I 

"" " N 
N 
I 

"' 

--( SLI S I 4 l 

_____ 1
1 

I ~-----;o ~~-~~~-
yo2 ID-1 l 

1~~ _____ o~~ 

<sl SEE 
~NOTE 6 NOTE 

DLB DBD 

300-DBB-2" 

CD~L ~ T 15A ~~ 
I 025 I 8 
L~----_j--2 sTX~us ~ ~ 

L'J ,C I ND I CAT I ON ';" 

HY 
1 58 

PSE 
3 

zs I "' 15B --· 

TO HS-79 I H-1 I 

517-DBD-2'' 

--( SLIS I 4 I 

_____ I 4 I~--------(~~-~~~-
yoz ID-1 1 

1~~ _____ o~e 

4l 'SEE 
~NOTE 6 

DLB DBD 

SEE NOTE 
-------------,l,l~-------------------------.--~<r--~------------------~1 e ,z31_-DBB-1-"-L2J6R FROM HS-791=-=; V219 Y220 301-DBB-2, : 

VOSS I ~ 005 IH-1 I Lijl F.C. : 

L.o. ~---,;-~ : sus s-Al NOTEs 14 1© ~ I 

e---~53-------------------l 213-DLB-12" V169 l~~ I G{L----T-
: ,-------t.:H ',yl ~Is J 

SPRING LOADED SAFETY VALVES 

' 
"' I 
0 
en 

t ' t ~ I 
0 
en 
I 
I 

0 
N 

t t ' 
"' I 
0 
m 
I 
I 'f 

"' 

078-HBD-8" _ __/ 

TABLE 

V048 V049 voss V056 

498 503 456 461 

499 504 457 462 

* * 500 505 458 463 

501 S06 459 464 

502 507 460 465 

481 4 81 454 454 

323 323 310 310 

313 313 322 322 

482 482 455 455 

V075 

DBB-6 II 

en 
'f 
'" 

079-HBD-8" 
080-HBD-8" 

DBB-6 II 

N 

V076 081-HBD-8" 
082-HBD-8" 

t 
1 6 II 

"A"-HBD-1 ''-' --------t.J 

''B"-HBD-1'1 

---------------LOOP NO. ~ IG-51 
M-22AB01 

LOOP NO. 1 IG-21 LOOP NO. 2 ID-21 

M-22AB01 
LOOP NO. 3 I D-5 I 

FOR LINE NUMBERS 
SAFETY VALVE NUMBERS 
V057 voss VD59 V065 V066 V057 V068 V069 V075 

466 471 476 429 434 ~39 444 449 402 

467 472 477 430 435 440 445 450 403 

* * * * * * 468 473 478 431 436 441 446 451 404 

469 474 479 432 437 442 447 452 405 

470 475 480 433 438 443 448 453 406 

454 454 454 427 427 427 427 427 400 

310 310 310 321 321 321 321 321 312 

322 322 322 311 311 311 311 311 320 

455 455 455 428 428 428 428 428 401 

7 

"C" HBD 3/4" ____/ --

V076 V077 V078 V079 

407 412 417 422 

408 413 418 423 

* * 409 414 419 424 

410 41 5 420 425 

411 416 421 426 

400 400 400 400 

31 2 312 312 312 

320 320 320 320 

401 401 401 401 

' 
"' I 
0 
m 

'f 
N 
N 

t 

DBB-6" 

DBB HBD 
.. I .. 

V077 083-HBD-8" 
084-HBD-8" 

224-0LB-28" 

t 16" 

DBB-6 II 

HBD DBB 

lJ 

6 

..... ---"E"-HBD-1 II 

--- "o"-HBD-1" 
28" MAIN STEAM 

II I "-HBD-2" 

"H"-HBD-2" 

I "G "-HBD-2 II 

"F "-HBD-2 II 

~ THE DOTTED ARRANGEMENT 
FOR SAFETY VALVES. 
INDICATED IN TABLE, 
WITH "*"ONLY. 

TYPICAL FOR EACH 
SAFETY VALVE ARRANGEMENT 

V078 

' t ~ 
rn 
I 
I 

"' N 

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

11 '41 I SB 1 
L'J '""' 11 8 I AFAS I 

I 
0 
en 
I 
I 

"' N 

t 

""n IV~~; 
~ 

V071-_/ 

I TD I 
OPENS 

L..:.J 

CLEAN 
OUT 

127 -HBD-16" 

t 

< M-22FCD2 
I G-7 l 

. 
D 

I · I 
~-~ __ J 

~--J 
- TO 

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

I G-5 l I 
HV 
6 

1--...,.1 
I '-' I 
I u" I 

0 

I I FROM y I T 1BA ~~ 
I HS-1 00 )--_j I HV I 025 I 8 
~ ) 1 1 1 ( H-1 1 I 18 L ______ _j--( TO en ']' 
~--cS.L.I.S 1 ["""":;l STATUS ;:j o 

FROM 025 
HY HS-SOS:c-1 ,--- ---

NOTE 5 48A ~ IH-1 I ~1~~ I 
HV ,------~ SLIS )-- I -' 

48 I CD FROM 

1 __ L ____ _1_ 6R HISH~1°11 )--_j TO HS-80 I H-1 I 

I oos 
I AS I 
I I 
I I 

~§ '\ -0--;o SLIS I 1 I 518-DBD-2" 
H--4 

F.O. 

NOTE 5 SL!S 11 I(----

233-DBB-1" 

SEE 
VENDOR 

DWG NO. 
M-628-00094 

TO STATUS 
INDICATION 

NOTE 2 

0 zs 
(------ 20A r-----....J 

l...CJ ,CINDICATION ';" 
zs I " 188 --· 

TO HS-79 I H-1 I 

519-DBD-2" 

DBD 

DBB-6" L---------2 ASTS I SEE NOTE ~I NOTE 

087-HBD-8 "_j 

8----iGF---l ~3 I 

N 

I 
en 
~ 

0 
I 

7 

LY 
7A 

[1] ,--

-6>--9 y \!:,b25 CD~L ~ 

V221 
F. C. 

V222 --l FROM HS-791=-=; 
I I H-1 I lijl r-G SLIS s-4sl NOTE 5 

302-DBB-2" 

LRW 

I 
lCD 
I LT L_ 

7 

V171 

L~~~~N:__,'NOTE 5 
V172 

363-DBB-1 "-----~ 
367-DBD-1''--~- V080 

1 " 

FOR 
NITROGEN 

BLANKETING 
OF 

STEAM 
GENERATORS 

5 

"Rn I v~2~ 
~ 

V081 

L..:.J 
CLEAN 

OUT 

en 
en 
0 

0 
rn 
0 

143-DBB-1 , __ ___} 

V353 

V354 

V356 

DBB 

s 

I 

DBD 

-. 
f,Q, 

I 
1 FROM y I __----/ n 
1 l,l HS-1 00 )--_j 11 HV 

~--( SLIS 
I ~~IH-1 I 21 

HS ,-::L-----'1-r-~~-n;L.J 
i-----;;OM -- 7 025 r 

~ ~~=~~r ~ i-- ---
y SLIS )-- y -' 

I FROM -. 
I HS-101)---_j F.O. 
I I H -1 I 

AS I ,{_, 
SLIS 

CLOSES 

0 NOTES: 

-. 
F.O. 

T 21A ~~ 
I 025 I 8 co 
L ______ _j--2 TO ITl I 

~ STATUS ~ m 
L'J ,CINDICATION ';" 

zs I "' 
218 

zs 
78 ,------------

1 CLASS CHANGE IDLB TO DBDI IS AT FIRST WELD PLANT NORTH 
OF A-0 WALL I INSIDE TURBINE BLDG. I. I I r-------' 

I I 
I I 220-DBD-1'' 

I I 
1 I TO 
I ~~.....c....-:e:::f-----1 cL ~ 

TO BYPASS 
INDICATION 

PI 
55 

V226 

CONDENSER 
M-22AD06 > 
I G-7 I 

2. 

3. 
4. 

5. 

6. 

THE MAIN STEAM ISOLATION VALVE ACTUATORS ARE PROCESS 
FLUID OPERATED. 

FOR GENERAL NOTES AND REFERENCES. SEE DRAWING M-22AB01101. 
ASTS !AUXILIARY 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. 

SERVICE GAS 
~-..... ...L--.. 14-----< M-22KH01 

I N2 I 

< 

THE SAFETY-RELATED FUNCTION OF THIS PIPELINE 
TERMINATES AT THE SEISMIC CLASS BREAK AT THE 
CENTERLINE OF THE A-0 WALL. !REF. M-23AB011. 
THERE ARE NO SAFETY-RELATED COMPONENTS 
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FOR HOSE CONNECTION. 

4. DELETED 

CHKD. SUPV. APPO. 
EWM JHK N/A 

!NCORP. 
MP 97-2003A. 

REV. DAiE DRAWN 
11 11089 RLW 

CHKD. SUPV. APPD. 
DJ8 AMR N/A 

I NCORP. 
DEC-1645. 

REV. DATE DRAWN 
1 2 11 060 MAL 

CHKD. SUPV. APPD. 
SKC AMR N/A 
I NCORP. 
MP 98-2020 
FCN-01. 
REV, DATE 
13 070203 

DRAWN CHKO. SUPV. 
EWM JHK TWS 

INCORPORATE 
MP 99-20168 
FCN 13. 

REV. DATE 
1 4 090303 

DRAWN CHKD. SUPV. 
RLW MA~ TWS 
INCORPORATE 
MINOR CHANGE 
CAR 200305155 

\,,~ / '\. rL-./ 
/~ ~~r, 

5. LEVEL GAGES ARE PROVIDED AT 6 OF 12 LOCATIONS. AT REMAINING 6 
LOCATIONS, BOTTOM CONNECTJONS ARE FILL AND DRAIN CONNECTIONS. 
TOP CONNECTONS SERVE AS OVERFLOWS. 

I \ 
I \ 

I I 
I I 

/ ' I \ 
I \ 
I I 

G. LOCAL ALARM PANEL WILL PROVIDE INDICATION OF LOW SEAL WATER LEVEL 
FOR H.P., l.P .• AND L.P. CONDENSERS. PANEL WILL CONSIST OF THREE 
SEPARATE LOW LEVEL INDICATING LIGHTS. 

I I I TUBE BUNDLE l 
I I 

I I 
I I 

7. THE FOLLOWING LEVEL GAUGES ARE LOCATED ON THE 

I I 
I I 
\ I 
\ I ,_ v "' -/ 

I I 
\ I 
\ I 
\ I '- V '\ c/ 

hiGH PRESSURE CONDENSER: 
LG-105, TAPS 342, 354 
LG-106, TAPS 340, 352 

INTERMEOJATE PRESSURE CONDENSER; 
LG-107, TAPS 346. 358 
LG-108. TAPS 344, 356 

LOW PRESSURE CONDENSER: 
LG-109. TAPS 350. 362 
LG-110. TAPS 348, 360 

8. USED FOR T~E PUMP SUCTION TO DRAIN THE CONDENSER HOTWELL. 
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DETAIL A 

A 8 
C021 C004 
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C015 C001 

C017 0002 

C023 coos 
C025 C006 

C027 C007 

c D 

CO I 1 0022 
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STEAM GENERATOR SLOWDOWN 
DEMINERALIZERS 
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NOTES: 

1. SCHEDULE 80 TO MINIMIZE VIBRATION AND TO 
?ROVlOE EROSION PROTECTION. 

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

3. FLEXiBLE HOSE IS THREADED AT BOTH ENOS. 

4. THIS CONTROL STATION HAS TWO INTEGRAL 
INDICATORS; ONE TO INDICATE REQUIRED 
MINIMUM FLOW AND ONE TO INDICATE 
CONTROLLER OUTPUT. 

5. ·FLANGED TC PERMIT BASKET STRAINER COVEii 
REMOVAL. 

6. SWAGELOK SERIES OH QUICK DISCONNECTS (WITH 
VITON 0-RINGSl MAY BE INSTALLED IN LIEU OF 
THE PIPE CAPS SHOWN FOR VALVES REFERENCING 
THIS NOTE. DISCONNECTS MUST NOT BE COUPLED 
OR UNCOUPLED UNDER PRESSURE. 

CD 
I 
I 

0 

0 ,.-START-UP 
VALVE 

) )- 054-GBD-11{ M-22AQ01 -- :"r=.=:....;,.: _________ --1 
CB 3l V417 

V073 

0 
Ci 
<( 
a_ 

3 " ~, 

H 
q- LRW 

NOTE 2 

014 GBD 16" 

-I 
0 
CD 
0 
I 

V430 

v 1 1 1 ,. 

' 7 
0 

'" " I 
N 
~ 
0 

', V11 0 

( TYP. l 

CONDENSATE CHEMICAL 
ADDITION SYS. 

055-GBD-1/.z_" > M-22A001 >---
rE 3) V~18 

,---
1 

8----@ 
I 

PDT 
28 

J' 15 

L ____ - HV 
28 

D-4 

~ -<3 (ri\ j_ PT 
~ 25 

02< 

T-26 

V11 3 

017 GBO 24" 

072-GBD-2" 

GTBD HBD 

043-GBD-1 "-.... DEMIN. WATER 

'---I~/ Y';'r------( M-22AN01 < 
V221 (A-7) 

073-HBD-1" 

' 
L 

V11 4 

7 
N 

@1---. 
'i' ,., 0 

~ 
~ 

• > 

L:J 
LRW 

1--'-J 
/

;044-GBD-ZI,z" 
TURBINE EXHAUST 

V109 HOOD SPRAY 
r><:J. -----) M-22AC03 > 

( H 2 l 
285-GBD-2" 

TURBINE EXHAUST 
HOOD SPRAY 

4'>-.;'r------) M-22AC03 ) 

GBD TUBING I H 2 I 

~ PROCESS 
y 119 1 SAMPLING SYS . 

. v "-J-----> M-22RM02) ,v- IH-41 

\._ 058-GBD-3/.;11 

CONDENSATE 
POLISHING 

OEM lN. -< M-22AK01 < 
I C 6 I 

CONDENSATE 
POLISHING 

DEMIN. 

M 22AK01 

o ~ L IH 81 

~~1 ~ "'-- 351-GBD-3'4' 

st y 
0 I PROCESS 

I SAMPL!~G SYS. 

L--1 M-22RM02 > 
I H 2 I 

ORII.Wi'l WATEl 

AS-BUILT 

REV. DATE DR~WN 

27 042401 RLW 
CHKD. SUPV. APPD. 
MAL DTW N/ A 
INCORP, 
MP 00-2001 A 
REV. DATE 
28 043003 

DRAWN CHKD. SUPV. 
JHK SKC TWS 

INCORP. 
DEC-1895 • 
REV. DATE 
29 070203 

DRAWN CHKD. SUPV. 
JHK SKC TWS 
IN CORP. 
MP 99-20168. 
REV. DATE 
30 051804 

DRAWN CHKD. SUPV. 
MAL RLW JMR 

lNCORP. 
RFR 225538. 
REV. DATE 
31 11 0904 

DRAWN CHKD. SUPV. 
T JC MAL TWS 
1 NCORP. 
RFR 22941A. 
REV. DATE 
32 0607!0 

DRAWN CHKD. SUPV. 
EWM RL W LMP 

INCORPORATE 
MP 10-0031 

REV. DATE 
33 063010 

DRAWN CHKD. SUPV. 
MAL TJC LMP 
IN CORP. 
MP 10-0032. 
REV. 0 . 

CLASS 1 
N/A 

CHKO. (DATEJ 

N/A 

PIPING AND INSTRUMENTATION DIAGRAM 
CONDENSATE SYSTEM 

8 7 6 5 4 3 2 

SUPV. <DATE) 

N/A FSAR FIGURE 10.A-2 SHEET 2 
APPO. <DATE) 

N/A 
LOCAT!Qtl I 

UNION ELECTRIC COMPANY 
ST. LOUIS. MD 

CALLAWAY PLANT 

M-22AD02 
1 

I cu.ss 

REV. 

33 

H 

G 

F 

E 

... -.., 

D 

c 

8 

A 



£00'1Z:Z:-V>l 

0::: 
wz 
VJO 
z~ z 0::: 0 w 1-0<J: wf---; , zu 

lf)f------ : zuo::: : 00 
W W W '-: -,U-_j-.--1 
OZOJI 
ZZ2: C B A 
0 0 :=J :------t--+---1 
UUZiHP IP LP 

001 X 

002 X 

' 004 : X 
' ' 005 : X 
' 

0::: 
w wco 

Z2 
~ :=J 
_jZ 

Vl 

w 
N 

Vl 

Vl w z 
<J: N ~ 
_j ~ 1-
u Vl U 

w w w z 
z z z 
~ ~ 0 
_j _j u 

HBD 120"120" 

HBD 120"120" 

HBD 120"120" 

HBD 120"120" 

w 
> _j 
<J: 
> 

o:::z wo 
Vl ~ 
Zl-0::: 
W<J:W Q_j[Q 
Z0:2 
OVJ:=J 
u~z SERVICE 

CIRC. WATER INLET CSTANDPIPEI 

CIRC. WATER INLET CSTANDPIPEI 

CIRC. WATER OUTLET (STANDPIPE! 

CIRC. WATER OUTLET (STANDPIPE! 

011 ! X 005 HBD 20" 20" ADV-065 CONDENSATE OUTLET 
' 012 : X 006 HBD 20" 20" ADV-066 CONDENSATE OUTLET 
' ' 013 : 003 HBD 20" 20" ADV-063 CONDENSATE OUTLET X 
' 

X 
' 0 1 5 : X 00 1 HBD 20" 20" ADV-061 CONDENSATE OUTLET 
' 016 : X 002 HBD 20" 20" CONDENSATE OUTLET ADV-062 
' 

017 ! X / GBD 24" 24" --------- TURBINE BYPASS 14 VALVES! 

018 i X / GBD 24" 24" --------- TURBINE BYPASS 14 VALVES! 

019 i X / GBD 20" 20" ~ TURBINE BYPASS 13 VALVES! 

020 : X / GBD 12" 12" --------- TURBINE BYPASS 11 VALVE! 
021 i X 1 66 HBD 6" 5" ADv-2221297 LOW LOAD CONDENSATE , HEATING SYSTEM SPARGER 
022 :X 167 HBD 6" 6" ADV-223/298 LOW LOAD CONDENSATE , HEATING SYSTEM SPARGER 
023 : X 164 HBD 6'' 5" ADV-224/295 LOW LOAD CONDENSATE : HEATING SYSTEM SPARGER 
024 : X 165 HBD 6" 5" ADv-2251296 LOW LOAD CONDENSATE : HEATING SYSTEM SPARGER 
025 ' X 162 HBD 6" 5" ADV-22ol2 93 LOW LOAD CONDENSATE : · HEATING SYSTEM SPARGER 
026 : X 163 HBD 6" 5" ADV-227/294 LOW LOAD CONDENSATE , HEATING SYSTEM SPARGER 
027 i X 08 2 HBD 8" 12" ADV-230 HTR 1 C SHELL NORMAL OUTLET 

' 
' 028 : 081 HBD 8" 12" ADV-229 HTR 18 SHELL NORMAL OUTLET X 
' 

w 
u 

CJ<J: 
Z LL 0::: 
~o:::w 

3:WCO 
<J:I-:2 
O:::Z:=J 
o~z 

DA01 

DA01 

DA01 

DA01 

AD01 

AD01 

AD01 

AD01 

AD01 

AD01 

AD01 

AD01 

AD01 

AD01 

AD01 

AD01 

AD01 

AD01 

AD01 

AD01 

AF02 

AF02 

029 : X 080 HBD 8" 12" ADV-228 HTR 1A SHELL NORMAL OUTLET AF02 
' 

085 HBD 6" 6" 

w 
z 
0 

WN 
u 
<J:CJ 
LLZ 
o:::~ 

W3: 
1-<J: z 0::: 
~o 

G-5 

G-8 

D-2 

D-4 

B-3 

B-3 

B-5 

B-5 

B-7 

B-7 

H-8 

H-6 

H-8 

H-4 

B-2 

B-4 

B-4 

B-5 

C-7 

C-8 

G-3 

G-5 

G-8 

B-3 

031 : X 084 HBD 5" 5" ADV-232 HTR 46 SHELL DUMP AF02 B-5 
' ' 032 : X 083 HBD 6" 5" ADV-231 HTR 4A SHELL DUMP AF02 B-8 
' 

033 :X 088 HBD 8" 12" ADV-236 HTR 1C SHELL DUMP AF02 G-3 
' 

034 i X 087 H8D 8" 12" ADV-235 HTR 18 SHELL DUMP AF02 G-5 
' 035 : X 086 HBD 8" 12" ADV-234 HTR 1A SHELL DUMP AF02 G-8 

SCH.12Q(NOTE 3l 

SCH.120(NOTE 31 

SCH.120<NOTE 3! 

SCH.120(N0TE 3l 

12"x8'' 
REDUCER 

AT 
CONDENSER 

12''x8'' 
REDUCER 

AT 
CONDENSER 

036 i X AF-144 HBD 12" 12" ___- HTR 1C SHELL DUMP AF02 G-3 
-.~--~' ~~+--+~~~~~-=+-------------~---+~ 

037 i X AF-142 HBD 12" 12" ~ HTR 18 SHELL DUMP AF02 G-5 
LINES PASS 
THRU COND. 

038 : X AF-140 H8D 12" 12" ~ HTR 1A SHELL DUMP AF02 G-7 
- ' 039 r X 091 HBD 8" 10" 

' 
ADV-239 HTR ZC SHELL DUMP AFOZ E-3 

' 040 : X 090 HBD 8" 10" ADV-238 HTR 28 SHELL DUMP AF02 E-5 
' 041 : X 089 HBD 8" 10" ADV-231 HTR 2A SHELL DUMP AFOZ E-8 
' 
' 042 : X 094 HBD 6" 8" ADV-242 HTR 3C SHELL DUMP AFOZ C-3 
' 

043 : X 093 HBD 6" 8" ' 
AD\1-241 HTR 38 SHELL DUMP AF02 C-5 

' 044 : X 092 H8D 6" 8" ADV-240 HTR 3A SHELL DUMP AF02 C-8 
' 045 : X 123 HBD 20" 20" NONE MISC. DRAIN HEADER AD06 A-4 
' ' 046 : X 125 HBD 20" 20" NONE MISC. DRAIN HEADER AD06 C-8 
' 

047 : X / HBD 14" 16" --------- NINTH STG. TURBINE EXTRACTION AFOZ C-4 

048 i X / HBD 14" 16" ~ NINTH STG. TURBINE EXTRACTION AF02 C-6 

049 i X / HBD 14" 16" --------- NINTH STG. TURBINE EXTRACTION AF02 C-8 

050 ! X / HBD 24" 24" ~ 12TH STG. TURBINE EXTRACTION AF02 E-4 

051 : X / HBD 24" 24" --------- 12TH STG. TURBINE EXTRACTION AF02 E-6 

052 ! X / HBD 24" 24" ~ 12TH STG. TURBINE EXTRACTION AF02 E-8 

053 i X / HBD 60" 60" FCV-049 S.G.F.P. EXHAUST, FROM KFC01A FC03 A-3 

054 ! X / HBD 60" 60" FCV-050 S.G.F.P. EXHAUST. FROM KFC01B FC04 A-3 

055 : X AC-045 HBD 24" 24" ~ M.S.R. R.V. DISCHARGE AC02 D-2 

056 i X AC-038 HBD 24" 24" ~ M.S.R. R.V. DISCHARGE AC04 H-2 

057 i X AC-039 HBD 24" 24" ~ M.S.R. R.V. DISCHARGE ACOZ D-2 

058 : X AC-047 HBD 24" 24" --------- M.S.R. R.V. DISCHARGE AC04 H-2 

SHELLS 

10'1 x8" 
REDUCER 

AT 
CONDENSER 

8"x6'' 
REDUCER 

AT 
CONDENSER 

SCH.80 NOTE 3 

SCH.80 NOTE 3 

Ll NES PASS 
THRU COND. 

SHELLS 

--~_0_5_9 __ ~!---4---+-X--~A_C_-_o_3~7_H_B_D+-2_4_"+-24 __ "~~--------~----~+-M_._s_._R_. __ R_._v_._D_I_S_C_H_A_R_GE __________ +-__ A_c_o_z __ ~ __ H_-2--H 
060 i X AC-046 HBD 24" 24" ~ M.S.R. R.V. DISCHARGE AC04 D-2 

061 : X 012 HBD 8" 10" ADV-091 CONDENSATE PUMP "B" MIN. FLOW AD02 E-5 10"x8" 
, RED. AT 

062 : X 011 HBD 8" 10" ADV-089 CONDENSATE PUMP "C" MIN. FLOW AD02 E-7 COND. NOZZLE 
.-----~:--~---+--~-----1---+---+---~---------+----------------------------~--------~------1 AND NOTE 3 

063 : X 013 HBD 8" 10" ADV-093 CONDENSATE PUMP "A" MIN. FLOW AD02 E-3 SCH.SO 
' 

064 : X 
' 

2" 

065 i X 131 HBD 1" 1" 

066 X 130 HBD 1" 1" 

067 X 129 HBD 1" 1" 

068 X 11 8 GCD 6" 20" AEFV-36 

069 i X 116 HBD 10" 10" ADV-258 

070 X 117 HBD 10" 10" ADV-259 

071 X 122 HBD 11 •," 1" 

072 X 121 HBD 11 •," 1" 

073 X AE-107 HBD 1" 1 " AEV-271 

074 X AE-106 HBD 1" 1 " AEV-276 

075 X 132 HBD 10" 16" ADV-267 

076 X 276 HBD 10" 16" ADV-268 

077 X 135 GBD 6" 8" ADV-270 

078 X 134 GBD 6" 8" ADV-269 

079 X 136 EBD 6" 10" ADV-271 

080 X 272 EBD 6" 10" ADV-272 

8 

L.P. HTR. NO. 4C CHANNEL R. V. AD02 

L.P. HTR. NO. 4B CHANNEL R.V. AD02 

L.P. HTR. NO. 4A CHANNEL R.V. AD02 

FEEDWATER RECIRC. AE01 

S.G.F.P. "A" MIN. FLOW AE01 

S.G.F.P. "B" MIN. FLOW AE01 

S.G.F.P. "A" SEAL DRAIN AE01 

S.G.F.P. "B" SEAL DRAIN AE01 

S.G.F.P. "A" WARM-UP RECIRC. AE01 

S.G.F.P. ''6" WARM-UP RECJRC. AE01 

M.S. DRAJN TANK 11 8 11 DUMP AF01 

M.S. DRAIN TANK "A" DUMP AF01 

1ST STG.RHT.DRAIN TANK "8" DUMP AF01 

1ST STG.RHT.DRAJN TANK "A" DUMP AF01 

2ND STG.RHT.DRAIN TANK "B" DUMP AF01 

2ND STG.RHT.DRAJN TANK ''A" DUMP AF01 

7 

G-3 

G-5 

G-6 

C-5 

D-6 

B-6 

C-5 

A-5 

E-3 

C-4 

G-5 

G-5 

G-3 

G-7 

G-2 

G-8 

PLUGGED 

SCH. 80 
NOTE 3 

SCH. 100 
NOTE 3 

SCH. 100 
NOTE 3 
1 1/{X1 11 

REDUCER 
AT CONDENSER 

NOZZLE 

VALVE 
AT 

CONDENSER 

12"x10" REDUCER 
@ COND. NOZZLE 

6 

z 
0:::0 
w~ 

VJI-
z u 0::: 
www ozco 
ZZ2 
OO:=J 
uuz 

081 

082 

083 

084 

085 

086 

087 

094 

095 

096 
097 

098 

099 

100 

1 0 1 

102 

103 

104 

105 

1 06 

107 

108 

109 

1 1 0 

1 1 1 
1 1 2 

1 1 3 

1 1 4 

1 1 5 

1 1 6 

1 1 7 

1 1 8 

1 1 9 

120 

1 2 1 

122 

123 

124 

125 

126 

127 

128 

129 

130 

1 31 

132 

133 

134 

135 

1 3 6 

137 

138 

139 

140 

1 41 

142 

143 

144 

145 

1 4 6 

147 

148 

158 

159 

160 

0::: 
wz 
VJO 
z~ 

WI-
O<J: zu 
00 
U_j 

Vl 

w 
N 

Vl 

Vl W Z 
<[ N ~ 
_j ~ 1-
u Vl u 

C B A 
HP IP LP 

0::: 
w wco 

Z2 
~ :=J 
_jZ 

w w w z 
z z z 
~ ~ 0 
_j _j u 

X 145 GBD 1 2 II 1 2 II 

X 144 GBD 1 2 II 1 2 II 

X 147 GBD 1 2 " 1 6 II 

X 146 GBD 1 6 "1 6" 
X 148 HBD 1 6 "1 6 11 

X 149 HBD 1 6" 1 6" 
X 375 HBD 8 " 1 6 " 

X 1 03 HBD 3" 3" 
X 1 02 HBD 3 II 3 II 

X 1 0 1 HBD 3 " 3 " 
X 1 06 HBD 3 11 3 II 

X 1 05 HBD 3" 3" 
X 1 0 4 HBD 3 " 3 " 

X 1 09 HBD 3" 3" 

X 1 08 H80 3 11 3 11 

X 1 07 HBD 3 " 3 If 

X 11 2 HBD 3 II 

X 1 1 1 H8D 3 11 3 II 

X 11 0 HBD 3 11 311 

X 305 HBD 8 11 8" 
X 305 HBD 8 11 3" 
X 3 0 7 HBD 6" 6 II 

X 308 H80 6 11 6 11 

X 3 0 9 HBD 6 " 6 11 

X 31 0 HBD 6 II 6 " 
X 

X 

X 
X 

X 

X 

X 
X 3 3 6 HBD 111{ 111{ 

X 065 HBD 1 o" 1 o" 
X 068 HBD 10" 10" 

X 128 HBD 12" 12" 

X 127 HBD 3" 3" 

X 151 HBD 4" 4" 

X 152 HBD 4" 4" 

X 056 HBD 4" 4" 

X 201 HBD 6" 6"' 

X 199 HBD 6" 6" 

X 197 HBD 6" 6" 

X 069 HBD 4" 4" 

X 174 HBD 10" 10" 

X 173 H80 10" 10" 

X 172 HBD 10" 10" 

X 1 4 If 

X HBD 4" 

X HBD 8" 8" 

X HBD 8" 8" 

X HBD 8" 8" 

X HBD 8" 8" 

X HBD 8" 8" 

X HBD 8" 8" 

X 158 HBD 6" 6" 

X 155 HBD 6" 

X 157 HBD 6" 6" 

5 

w 
> _j 
<J: 
> 

0::: z wo 
Vl ~ 
Zl-0::: 
W<CW 
Q_j[Q 
Z0:2 
OVJ:=J 
u~z 

ADV-274 

ADV-273 

ADV-276 

ADV-275 

ADV-277 

ADV-278 

ADV-245 

ADV-2~4 

ADV-243 

ADV-248 

ADV-247 

ADV-245 

ADV-251 

ADV-250 

ADV-249 

ADV-254 

ADV-253 

ADV-252 

ADV-255 

ADV-255 

ADV-257 

ADV-2161205 

AD~V-1130 

CAV-006 

ADV-265 

ADV-280 

ADV-406 

ADV-266 

AD~.V-11 3C 

ADHV-1138 

SERVICE 
H.P. HTR. NO. 78 SHELL DUMP 

H.P. HTR. NO. 7A SHELL DUMP 

H.P. HTR. NO. 6B SHELL DUMP 

H.P. HTR. NO. 6A SHELL DUMP 

HTR. DRAIN TANK ''A 1' DUMP 

HTR. DRAIN TANK "8" DUMP 

MISC. DRAIN HEADER 

HEATER NO. 1 C VENT 

HEATER NO. 1 B VENT 

HEATER NO. 1A VENT 

HEATER NO. 2C VENT 

HEATER NO. 28 VENT 

HEATER NO. 2A VENT 

HEATER NO. 3C VENT 

HEATER NO. 38 VENT 

HEATER NO. 3A VENT 

HEATER NO. 4C VENT 

HEATER NO. 48 VENT 

HEATER NO. 4A VENT 

H.P.HTR.NO. 5A & 58 VENT 

H.P.HTR.NO. 6A & 68 VENT 

H.P.HTR.NO. 7A & 78 VENT 

H.P. HTR. NO. 58 RV 

H.P. HTR. NO. SA RV 

H.P. HTR. NO. 6A RV 

H.P. HTR. NO. 6B RV 

H.P. HTR. NO. lA RV 

H.P. HTR. NO. 78 RV 

L.P. HTR. NO. 1C DRAIN 

L.P. HTR. NO. 18 DRAIN 

L.P. HTR. NO. 1A DRAIN 

L.P. HTR. NO. 2C DRAIN 

L.P. HTR. NO. 28 DRAIN 

L.P. HTR. NO. 2A DRAIN 

L.P. HTR. NO. 3C DRAIN 

L.P. HTR. NO. 38 DRAIN 

L.P. HTR. NO. 3A DRAIN 

L.P. HTR. NO. 4C DRAIN 

L.P. HTR. NO. 48 DRAIN 

L.P. HTR. NO. 4A DRAIN 

CONDENSATE MAKE-UP TO HOTWELL 

VACUUM BREAKER 

STEAM PACKING UNLOADING VALVE 

STM. PACKING EXHAUSTER DRAIN 

MISC. DRAIN HEADER 

MJSC.COND.DRAJN TANK !TUBE BUNDLE! 

REBOILER DRAIN TANK 

L.P.HTR.N0.4C SHELL DUMP 

L.P.HTR.N0.46 SHELL DUMP 

L.P.HTR.N0.4A SHELL DUMP 

DEMINERALJZER FLUSH LINE 

VACUUM BREAKER 

VACUUM BREAKER 

VACUUM BREAKER 

STEAM GEN. SLOWDOWN SYSTEM 
AIR VAPOR TAKEOFF FOR L.P. 
UPPER SOUTH TUBE BUNDLE 
AIR VAPOR TAKEOFF FOR L.P. 
MIDDLE SOUTH TUBE BUNDLE 
AIR VAPOR TAKEOFF FOR L.P. 
LOWER SOUTH TUBE BUNDLE 
AIR VAPOR TAKEOFF FOR L.P. 
UPPER NORTH TUBE BUNDLE 
AIR VAPOR TAKEOFF FOR L.P. 
MIDDLE NORTH TUBE BUNDLE 
AIR VAPOR TAKEOFF FOR L.P. 
LOWER NORTH TUBE BUNDLE 

L.P. HTR. NO. 3C R.V. 

L.P. HTR. NO. 4C R.V. 

L.P. HTR. NO. 3B R.V. 
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w 
u 

CJ<J: 
Z LL 0::: 
~o:::w 

3:WCO 
<J:I-2 
0::: z :=J 
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AF 01 

AF01 

AF01 

AF01 

AF 01 

AF01 

AD06 

AF03 

AF03 

AF03 

AF03 

AF03 

AF03 

AF03 

AF03 

AF03 

AF03 

AF03 

AF03 

AF03 

AF03 

AF03 

AF03 

AF03 

AF03 

AF03 

AF03 

AF03 

AF03 

AF03 

AF03 

AF03 

AF03 

AF03 

AF03 

AF03 

AF03 

AF03 

AF03 

AF03 

AD01 

AD01 

CA01 

CA01 

AD06 

LE04 

FB01 

AF02 

AF02 

AF02 

AK01 

AD01 

AD01 

AD01 

BM01 

CG01 

CG01 

CG01 

CG01 

CG01 

CG01 

AF03 

AF03 

AF03 

w 
z 
0 

WN 
u 
<J:CJ 
LLZ 
o:::~ 

W3: 
1-<J: zo::: 
~o 

E -3 
E -8 
D-3 

D-7 

B-3 

B-3 

A-5 

H-5 

H-4 

H-3 

F -5 
F-4 

F -3 
E-5 

E -4 

E-3 

C-5 

C-4 

C-3 

C-6 

E-6 

H-6 

B-6 

B-8 

D-8 

D-6 

G-8 

G-6 

G-5 

G-4 

G-2 

F -5 
F -4 
F-2 

D-5 

D-4 

D-2 

B-5 

B-4 

B-2 

D-7 

F-7 

G-6 

A-4 

A-8 

D-7 

C-8 

B-3 

B-5 

B-7 

D-2 

F -3 
F-6 

F -7 

H-2 

G-7 

G-7 

G-7 

G-7 

G-7 

G-7 

D-5 

C-5 

D-4 

VALVE IS 
CLASS GBO 
VALVE IS 

CLASS GCO 
VALVE IS 

CLASS GCO 

LINES 
PASS 
THRU 

CONDENSER 
SHELLS 

MOTOR OPER. 
VALVE 

LINES 
PASS 
THRU 

SHELL 

MOTOR 
OPERATED 

VALVES 

CAPPED 

TYPE 
If A Jl 

CONDENSER 
ONLY 

3 2 

NOTES: 

REV. DATE RAWN 
4 1no;go MAL 

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

REDRAWN 
FOR 
CLARITY. 
INCORP. 
DEC-0408. 

REV. DATE DRAWN 
5 102196 JHK 

CHKD. SUPV. APPO. 
MAL AMR N/A 
INCORP. 
RMP 95-2021A. 
REV. DATE DRAWN 

6 011497 RBF 
CHKD. SUPV. APPO. 
DJB AMR N/A 

INC'D 
RFR-17377A 

REV. DATF. 
7 090303 

DRAWN CHKD. SUPV. 
RLW MAL TWS 
INCORPORATE MINOR CHANGE 
CAR 200305155 

1. THIS IS A LISTING OF ALL CONDENSER 
CONNECTIONS. THE NUMBERS ON THIS LIST 
CORRESPOND TO THOSE NUMBERS SHOWN ON THE 
INTERFACE SYSTEM DRAWING !EXAMPLE BELOW!. 

CONDENSER 
[._."'-/ 1 M 22AD03) 

~ 'coNN. NO. 039 

~~THIS LINE IS AD-091-HBD-8" 
THIS VALVE IS ADV-239 

2. SEE BECHTEL VENDOR PRINT NO. 'S M-004-00004 
THRU M-004-00013, AND M-004-00038 AND 
M-004-00039, FOR INGERSOLL-RAND P~YSICAL 
LOCATIONS OF CONNECTIONS AND TABULATION 
OF CONNECTIONS. 

3. LINE CLASS OF HIGHER SCHEDULE THAN HBD TO 
PROVIDE HEAVIER WALL PIPING FOR VIBRATION 
AND EROSION CONSIDERATIONS. 

4. DELETED. 

REV. DATE 
8 090903 

DRAWN CHKD. SUPV. 
JHK SKC TWS 
INCORP. 
RFR-23035A. 
REV. DATE 

9 110904 
DRAWN CHKD. SUPV. 
T JC MAL TWS 
INCORP. 
RFR-22941A. 
REV. DATE 
10 100805 

DRAWN CHKO. SUPV. 
EWM RLW TWS 
INCORPORATE MP 03-2006A. 
REV. DATE 11 122910 

DRAWN CHKO. SUPV. 
T JC MAL LMP 
INCORP. 
RFR 

H 

G 

F 

CAR 200909932. E: 

AS-BUILT CLASS 1 
DRAWN IOATEJ 

N/A PIPING 
Cf-1!<.0. \OATEl 

N/A 
& INSTRUMENTATION DIAGRAM 
CONDENSATE SYSTEM 

SUPV. lDATE! FSAR FIGURE 10.4-2 SHEET 3 
N/A 

LOCATION I APPD. COATE J 

N/A 
UNION ELECTR:C COMPANY 

ST. LOUIS. MO 

CALLAWAY PLANT 

M-22AD03 
1 

I CLASS 

REV. 
1 1 

D 

c 

8 

A 







8 7 6 
900VZZ AD AE ¥0 DBD 

AE 177 AE 177 Fwlv "A&D" 
31 5 -H BD-3" L 0~~~DB~-DG3~'~rDr~D~B£D~zt_" --:j~~~~ -! M 22AE02 < 

AEV~39 1" I H-4 I 

AEFI ~ 
110 "'<T FWIV "B&C" 

I D -4 I 

TEMPORARY----~~~ 
FLUSH 

L----~+---~-'~1LA~E~1~7~5~D~BD~2~'<'~M~Z~2~A~E~0~2 ~~< 
I,J 19 AD AB 

';,-ol ~ 
§'·' 4 2 s -H BD~~~A~~~s-£~~1i34r'~-c:.l~~~~D~5i~~1~--~M~S~I~V~'~' A~&:D~" 

DRAINS FROM 
MSIV & FWIV 
ACTUATOR STEAM 
LEAK-OFFS 

"' ~ M 22AB02 < 
~ ~m- '1 ~ A :1BV1F35I8 5 ~'-- 1 " ( H 3 l 

- ~&;j' MS I v "B&C II ~ AB 518 DBD 2" < 
~ S!i M 22AB02 

I H -4 I 

CONNECT! ON 
I NOTE 3 I 

NOTE 1 ~ ~3 360-DBD-1" LOOP 1 

31 6-HBD-1 I I A 1,, >[__ < < 
I , -1 , v r--1,•-r----- M-22AB02 

HB~ I ..aBO I E-4 I 

®,~ 
.:-: .. I V424 LOOP 3 

317 HBD 1 
1 ~ " 1 .. (.}------< M-22AB02 < 

361-DBD-1" 

HB~ l..oBD I B-4 I 

~~ 
.:-: .. I V422 LOOP 4 

362-DBD-1" 

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

125-HBD-20" 

SCH.80 

- ZONE F-1 I 

315 HBD 1 I " 1•f•"------< M-22AB02 < 
'~ '" ,, -J 

HB~I._DBD IF-41 

&hriD 
.:-: .. I V425 LOOP 2 

318-HBD-1 I Jl /1-•f•"------< M-22AB02 < 
'~ 'V ,, -J -

HB~ l..oso I c-s I 

363-DBD-1 " 

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

I B-2 I 
< MAIN STREAM LEADS 
_ AHEAD OF MAIN 

TURBINESTOP VALVES 

AC-002 HBD 3" < ORA IN HEADER FROM HP -----=---:.-------------< M-22AC01 TURBINE STOP VALVES 
L_~~~--~ BEFORE SEAT DRAINS 

BECHTEL VENDOR I B-8 I 

319-HBD-2 11 

-<~---------, DRAIN HEADER FROM HP 
--r--{: :}----y- M-22AC01 < TURBINE CONTROL VALVES 

I 1 16 _81 BEFORE SEAT DRAINS 

L---1 1 1 II I / 
AC-001 -HBD-2 II 

> >- AC-215-HBD-1 "~2" ----------------------< M-22 AC01 < ORA! N HEADER FROM HP 
M-22AC02 -----------------1 ,__ '---,=.,-----'- TURBINE STEAM LEADS 
1681 1681 

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

1 C-8 I 
SECOND STAGE 

REHEATER A 
2 11 AC-211-HBD-1'1 

1ST STAGE ~------------------< M-22AC02 < 
REHEATER A L _ 

AC-209-HBD-1" 2 11 ( G-5 J > M-22AC02 >------------------n.:... 
IF -7 I 

1ST STAGE 
REHEATER C > >- AC-208-HBD-2" 

M-22AC02 --------------------

1 B-7 J 

MSR c II 

) M-22AC02 >--------------:;:.1~r:_:-:;,s.,:::;'_ 
IA-31 

MSR C AC-134-HBD-2" > M-22AC02 >---------------------
1 A-4 I 

MSR A > >- AC-123-HBD-2" 
M-22AC02 --------------------
1 E-2 1 SHELL POCKET DRAINS 

125-HBD-20" 

SCH.80 

AC-130-HBD-2" MSR A ---------------------< M-22AC02 < 
I E-2 I 

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

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 L1 NES TO 
MSR'S A&C 

2" AF-167-HBD-11/{ ~----~12TH STAGE 
~-"-~•------------------< M-22AF02 < LP TURBINE I ~ EXTRACT I ON DRAIN 

I D-8 I 

~-~~2_8~~~~!.:'z"--------< M-22AF02 
I C-8 I 

< 9TH STAGE 
LP TURBINE 
EXTRACTION DRAIN 

~_c~~~2,:~£__2:_ ________ -< M-22CA01 < 
I F-61 

STEAM SEAL 
CA-009-HBD-1" 

r-------------l><f----( M-22CA01 < 
I C-5 l 

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 "B"&"D" 

STEAM DRAIN FROM 
SGFP TURBINE uA'' 

5 

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

1 G-8 l 

REHEATER C 
AC-21 2-HBD-1 11 __, 2 II 

) M-22AC02 >------------------L.J" 
I C-5 l 

2" REHEATER D > >- AC-220-HBD-1" M-22AC04 ----------------
1 G-5 l 

) >- AB-257-HBD-4" 
M-22AB03 -----(}--------------
1 G-1 l 

AB-31 6-HBD-1 " 2 II > M-22AB03 >------------------(} 
I H-2 I 

C::'l 
I V437 

> >- .. L 335-HBD-2" 
M-2 2 F C 0 3 --- "T--{:•:j-- ~~~~~~ -~ •(::::f----,--f'--'-'-'}-=;;_:,=..:;_---1 
IG 81 I t-~~-\'J ~\ ~\ \'J 334-HBD-2" 

DRAIN FROM STEAM 
LINE TO 1ST STAGE 
REHEATER 
DOWNSTREAM OF G.E. 
CONTROL VALVE 

• I<~) < ./1 • 
'r I 'I 'r 
I 1 I 1 
L--+..,1+----rl---~ 

~ --

REHEATER C ) >- AC-21 0-HBD-1" 
M-22AC02 ----------------

1 B-7 l 

REHEATER D 
AC-223-HBD-1" _, 2" 

) M-22AC04 >------------------L.J" 

SHELL POCKET 
DRAINS FROM 
MSR'S C&D 

9TH STAGE 
LP TURBINE 
EXTRACTION 
DRAINS 

12TH STAGE 
LP TURBINE 
EXTRACTION 
DRAIN 

I F -7 l 

MSR c II 

) M-22AC02 >-------------~.:.~~-~t;E.:.2-
I C-3 I 

MSR D > >- AC-127-HBD-2" 
M-22AC04 --------------------

1 E -2 I 

2" > >- AF-1 86-HBD-1 ''," __, 
M-22AF02 -----------------(~J---
1 C-6 l 

I II 2 11 > M-22AF02 >-------~.::!!:~~.:.~,;_--(} 
I C-4 l 

2 " ) >- AF-408-HBD-11/{ _, 
M-22AF02 -----------------L.J" 
I D-4 I 

RELIEF VALVE 
BMV319 DISCHARGE 

> M-22BM01 )-;-------:;'1 
- BM-325-HBD-4" 

10-21 c: 
V43S LP 

CONDENSER 
STEAM SEAL 

370-HBD-1" 
r--------------1> (}----( M-2 2 C A 0 1 < 

I C 5 I 

STEAM SEAL 
CA-024-HBD-3// 

.-------------( M-22CA01 < 

> > .. I 326-HBD-1''2' 
M-2 2 F C 0 4 - ----f::11"C"I--__;i'--1 ,'-' f-__;=...:.:::::.....:.....;:...._+---1 

AD F C I C 6 I 
I " 

V2B1o __ ""f~~~~~~--j_ ____ l_ __ _L __ ::~~~::~~~~M~IS~C~-~D~RCNS~. f"'X"' 151 HBD 4" : FC 085 HBD 4" < 
v , M 22FC03 

NO~~ 4 380-HBD-1" 12TH ST. EXT. ORA IN 1 F 2 1 
L------->(}-------( M-22AF02 < 

I A 7 J 

8 7 

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

6 

I H-2 I 0 
V433 > > .. I 323-HBD-1 1,2' 

M-2 2 F C 0 3 - -- -· -f::«:~}---:r---.1 ,'-'f-....:.;:.;_....:.;;,._;._;;_---1---1 

IH-21 r -_jli---, 
-, 324-HBD-1" 

! C) 
I V434 > > I _ ___s--...,l....., I 325-HBD-1 1/{ 

M-22FC04 ------yQf--'--___,1 

I G-2 I r--111--, 
321-HBD-1" I 

I 
I 
I 
I > M-22FC03 >--J- : :::: ~432 322-HBD-1 1/{ 

I f--....:.;;,:__;;:,:.._.....:;_.,_-1 3 7 5 -H B D -8 " 

I G-2 I 

5 

LP 
CONDENSER 

16" 

t 

NOTE I 

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

123-HBD-20" 

SCH. 80 

4 

4 

2ND STAGE 
REHEATER B 

3 

NOTE 1 

·~ V436 

2 

STEAM DRAIN FROM 
SGFP TURBINE ''Bu 

1 
NOTES: 

L. LINE MUST BE RUN HORIZONTALLY. 
INDIVIDUAL DRAIN LINES SHOULD 
BE SLOPED TO THE HEADER AND 
CONNECTED AT 45". SCHEDULE 80 
FOR EROSION PROTECTION. 

2. DRAINS ARE ARRANGED SUCH THAT 
SOURCE PRESSURE INCREASES 
AWAY FROM THE CONDENSER. 

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

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

333-HBD-2" I I 
1-..;;.;;.;...;;""'-..;;...-lv/ r-""T'"-{';•~- ~~ ... --{:•:J---r---< M-22FC04 < 

332-HBD-2" ----1 I I G 8 I 

" t~> C', ~ 'J' \.1 I ~.J 'J' 
I I I I 
I 1-'1 I I 
---i __ r---+i+----

HBD DBD 

r--1--. 

T 360-DBD-1 II 

. ~·-.,r----- M-22AB02 
:53~ AB-V224 1 E -4 1 

I " 3/4,, DBD 

YS01 V464 V534 VS38 ST01 AB-V224 LOOP 1 
YS02 V465 V536 V539 ST03 AB-V226 LOOP 3 
YS04 V467 V535 V540 ST02 AB-V225 LOOP 2 
YS03 V466 V537 V541 ST04 AB-V223 LOOP 4 

DETAIL 1 

AC-221-HBD-1" 2" > M-22AC04 >-----------------~ HP HEATER 78 
2" 341-HBD-11/z" -< < I D -5 l j.:--j_'"-[y.....;:.:.;_;;.:::;,...:.,-"-_,> (]----- M-2 2 A F 0 1 

1ST STAGE 
REHEATER B 

AC-224-HBD-1" 2" > M-22AC04 >------------------L_J--
1 B-71 

IF-21 

HP HEATER 7A 
2 "r 340-HBD-1 1 /z" f.:'r---t-'--f.:J---';.;.:;:_.::.:::..::_:_"--> (]-- - - - -< M - 2 2 A F 0 1 < 

IF -8 I 

HP HEATER 68 
2" 343-HBD-1 1

,," -< < f.:I"'"'"LJ'--f'l-...::.;~.::;,:;:...:..~-> (]----- M-2 2 A F 0 I 

10-31 

HP HEATER 6A 
12 II r- 342-HBD-1 1/z" -< < l't--1'-[_]-......;;..;,;;......;;;.;;....;....'--1> (]----- M-2 2 A F 0 I 

I D-71 

HP HEATER 58 & 345-HBD-1 1,,'' 1'-:J-.......:=...:.:.:::.::.......:....-'---1> (]------< M -2 2 A F 01 < 
I C-2 I 

HP HEATER SA 
2 ",.. 344-HBD-1 1 /z" f.:j"i--'"-fJ-....;:..:..;,..:;.:;.:;...:.........._,> (]------< M-2 2 A F 0 I < 

MSR B > M-22AC04 
I B-3 l 

>-------------A~~~B_:~.£:~: 1 C-8 1 

MSR D > M-22AC04 >------------_!;:_-::2.~_:~£_-~:_ 
I D-4 I 

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

1 A-3 I 

DRAINS FROM H.P. TURBINE 
EXTRACTION LINES 
TO HIGH PRESSURE 
FEEDWATER HEATERS 

3" 350-HBD-2" .. ~;..-1 ~-=J-..;,;;.;;.;.._;;;;,;;...;;..... __ > (]------< M-2 2 A C 0 I < SGBD TO #5 
HEATER DRAINS 

MSR D , IB-71 > >- AC-135-HBD-2 
M-22AC04 --------------------

1 E -8 I 

MSR D AC-137-HBD-2" > M-22AC04 >---------------------
1 E -2 l 

MSR D 

2 II AF -1 68-H BD-1 1/z" 
~------------------< M-22AF02 < 

I D-6 I 

> >- AC-136-HBD-2" 
M-22AC04 -------------------- MSR B _ AC-129-HBD-2" 
I E-2 l ---------------------< M-22AC04 < 

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

LP 
CONDENSER 

I B-2 I 

12TH STAGE L.P.TURBINE 
EXTRACTION DRAIN 

SHELL POCKET 
DRAINS FROM 
MSR "B" 

REV. DATE DRAWN 
4 516191 SKC 

CHKD. SUPV. APPD. 
RBF T JM N/A 
REDRAWN FOR 
CLARITY 
REV. DATE DRAWN 
5 42092 DLBr 

CHKD. SUPV. APPD. 
RLW TJM N/A 
REDRAWN FOR 
CLARITY 
REV. DATE DRAWN 

6 041195 HLP 
CHKD. SUPV. APPD. 
SKC JHC N/A 
INCORP 
CMP 93-1002 

H 

REV. DATE DRAWN J--~ 
7 041596 RBF 

CHKD. SUPV. APPD. 
DJB AMR N/A 

INc' D 
DEC-1338 

REV. DATE DRAWN 
8 082702 JHK 

CHKD. SUPV. APPD. 
MAL TWS N/ A 
INCORP. 
RFR-22159A. 
REV. DATE 

9 090303 
DRAWN CHKD. SUPV. 
RL W MAL TWS 
INCORPORATE 
MINOR CHANGE 
CAR 200305155 
CAR 200305441 
REV. DATE 
10 051704 

DRAWN CHKD. SUPV. 
RL W MAL RWW 
INCORPORATE 
MP 00-1009 
FCN-07 
REV. DATE 
11 OS2204 

DRAWN CHKD. SUPV. 
RLW MAL SKC 
INCORPORATE 
MP 00-1009 
FCN-30 
REV. DATE 
1 2 11 09 04 

DRAWN CHKD. SUPV. 
T JC MAL TWS 
INCORPORATE 
RFR-22941 A. 
REV. DATE 
13 1 00805 

DRAWN CHKD. SUPV. 
EWM RLW TWS 
INCORPORATE 
MP 03-2006A. 
REV. DATE 
14 020806 

DRAWN CHKD. SUPV. 
J HK MAL TWS 
INCORP. 
AC 06-000040. 
REV. DATE 
15 030206 

DRAWN CHKD. SUPV. 
RLW EWM TWS 
INCORPORATE 
AC 06-000043 
CAR 200508998 
REV. DATE 
16 042007 

G 

F 

DRAWN CHKD. SUPV. E 
RLW EWM TWS 
INCORPORATE 
MP 00-10098 
REV. DATE 
17 022908 

DRAWN CHKD. SUPV. 
RLW EWM SKC 
INCORPORATE CR 
CAR 08-000047: 
CAR 200800587 
REV. DATE 
18 032708 

DRAWN CHKD. SUPV. L..L__j 
RLW EWM TWS [""''I I 
INCORPORATE CR 
CAR 08-000064; 
CAR 200800749 
REV. DATE 
19 062717 

DRAWN CHKD. SUPV. 
J ER MAL DME 
INCORPORATE 
CR 
201604470-001 

D 

c 

AC-040-HBD-2 -( < r------------- M-22AC02 SCH 80 

i 

I G-2 I 

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

i 

HP 
CONDENSER 

I G-2 I 

MSR RELIEF 
VALVE 
BONNET VENTS 

3 2 

AS-BUILT CLASS 1 
DRAWN (DATE l 

N/A 
~'=",~,~~,=,.,=" PIPING & INSTRUMENTATION DIAGRAM 

N/A CONDENSATE SYSTEM 1\ 
SUPV. N/A (DATE I FSAR FIGURE 1 o. 4-2 SHEET 6 ./~ 
APPD (DATEl LOCATION ( . N/A CALLAWAY ENERGY CENTER 

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

1 

CLASS 

REV. 
1 9 

B 

A 



H 

G 

-

F 

-

E 

D 

c 

-

B 

-

A 

8 
LOOV'll-~ 

L.P. HEATER 
(,) EADOZB 

7 6 

~ OVERFLOW 345 343 
,---------1 346 3441-------

~ ~=~========================l=XJ5 .~ 

LS 
117 

358 356 y301 

c;.,_iN~--r;~~-=-I~A~D~0:4:1:}~~-----------------~~==I=AD;0~4~1-------~---4 DRAIN c 357 355 
(IT\ ~ 468 4611--~ 
\!.7 I~ I [;_--{'57 462 ~ 

V302 

L.P. HEATER 
EAD03B (,) ' 

: V505 ~ 466 463 ~ 
~ 465 

·' AF r---,1~1}:;, V9 31 

5 4 

~ OVERFLOW 339 
,-----------~340 

3 2 

341 
342~------------

~~~---------------------------------------l~XJ6 

c.s 
I 1 8 

® 352 354 '1303 

c;., __ iN~----r;~~----I~A~D~0=6=1:t~~----------------------------------~~==I=AD;0~3~1~------------_l----~ 
V304 

@ 
DRAJN c 351 353 

TE ~ 460 456 ~ 
1so ~~ 1 ~;_--{ 459 r1 -----------.A------1 455 ~ 

L.P. HEATER ~ 458 I 1---~ 
EAD03C (,) (,) I ~500 I ~ 137 16 1 454 ·' AF 

1 ~ 457 I a 1 1 r---,lc[/'..:1 V932 

1 
REV. DA!E DRAWN 

6 030593HLP/GD 
CHKD. SUPY. APPD. 
RBF TJM N/A 

REDRAWN FOR 
CLARITY 
IN CORP. 
DEC-0855 AND 
ISSUE PER 
EDP-ZZ-04024. 
REVlDA IE DRAWN 

7 110993 SBR 
CHKD. SUPV. APPD. 
RAM OM 0 N/ A 

IN CORP. 
RMP 91-2009. 
REV. DA IE DRAWN 

lfF.O. 38 

T --. I 464 ~ 
EAD03C 

L.P. YEATER 
A F :t F . 0 . :t F . 0 • :';. F . 0 • '---i 5 2 2 1 G O f----I;.;.A;;.F.;;,O.;..B ;..1 ___. 

V464 1 40 1 41 1 42 IAF37 1 AC FROM MSR"O" 
',.. L---L--.....Jl---i).:::f--:..:::..;:..:..:...j 1 o 1 o5s ~1 ~1:4~1-----;=:jo~j< 

AFV3:: 5[;0~f-...;:,;,:;;.:,;,~,;.:,;,:~~;:_~~---------- ~~o:.+:~:!::...!~...!:..,!: ______ ....j
4 EAOOH3~~ 

WATER SEAL 

I --. --. ' I I .. AKV82l.- L 537 IAF121 TT 
AF :tF.O.:tF.D.:tF.O. '---i517 I y AKV830 -- 1- EAD03C 

V465, .. 1 33 I 32 I 31 IAF371 I ~ 453 ~ L.P. HEATER 

~ ~ V251 IAF121 ~~~----J t ~ ~~:~IA~C~1~4bi~I=A=F=0=9=1=:jT~O~D~M~~~R~"~D-"~~ 
L.P. HEATER 
EAD02C (,} 

1 F.O. F.D. 
WATER SEAL 

8 042095 MAL 
CHKD. SUPV. APPO. 
HLP AM'l N/ A 
IN CORP. 
RMP 94-2009. 

EAD01 B (') 
L.P. HEATER 

F. 0. 
35 

- L. p. HEATER I 'rL..-IV._4 ... 521---~ 
:;;247 

FR~D~M~M~SR~'>'C~'-'--~~IA:C:1~3~11 070 ~1A~E~0~6~1~{>(}-~~ 2 C 5 057 EL. 2042 ,_0 , 161 IAF081 V259 
XJ --.......,_~ f-----------------------------

9TH. STG. TURB. EXTRACT. -----{1048 

AE 
FV1 B 

F.Q, AEV157 

';_244 IAF371 
'----------------Dk~}-----_...;~~~095 

J L..----_____..~.......,1 

~[} v~~6 
I -__:x,::J.=~~ 12TH. STG. TURB. EXTRACT. 051 

f 30 f 29 

F. 0. 
28 

EAD01 C (') 
L.P. HEATER 

F. o. 
27 

AF [; V><;'"::Co~g----1 :..;A:::F 3.:..7~1 f- jc- ~ AK V 8 31 1 3 8 l~l,.: :~~'"~":W:;_.[>().......,...., H V :,_,n ~ C 
097 !_ AKHV205~ 0691" AE 

T:;D~M~S~R="~c_"_j-:;"'~l A:C~l~3:..:1~ ....... L'.§'., 159 I AF09 I V258 FVZB L..~V~4·5·3-...;~ 
(cs 055 EL.2042'-0" F.D.AEV171 ~ XJ -.......,_- ,_____________________________ ._ ___ ,.. ...... ~I 

9TH. S TG. TURB. EXTRACT. -----{J 047 AF 
V245 1 AF37 1 -<16. V937 

L----------------D~------~~~094 ll 
XJ~­

~2TH. STG. TURB. EXTRACT.------,- 050 
EAD04C 

L.P. HEATER 

REV. IDA IE DRAWN 
9 . 1120296 JHK 

CHKD. SUPV. APPD. 
MAL AM'l N/ A 
IN CORP. 
RMP 95-2011A. 
REV. 
10 

DATE 
031004 

DRAWN CHKD. SUPV. 

RL W MA•_ TWS 
INCORPORATE 
M UlOR CHANGE 
CAR 200401109 

V253 I AF 3 7 I 
r-----~:::::;--------------------~()-------~::..~l104 

F.O. J. F.O. 

EAD04B 
L.P. HEATER 

L~======;:~-----------------------{V~25~4~------~I~AF~3~7~1 103 

F. 0. 
T- 35 

F. 0. 
34 

lr AF 
I V477 V999 ~:]1,__-..., 

EA004: 

. ~ IAF491 
AFV346[; 379} INSTRUMENT 

LINES 

REV. 
I 1 

DATE 
072604 

DRAWN CHKO. SUPV. 
J HK MAc TVIS 
IN CORP. .r- (AF57l T 44 - 43 

AF 
'1476 A F V 2 9 8 ,[>(1---_;.., 3 8 6 } 

IAF481 AF V 3 4 0 [>(1-_;._;..:..;,;~ 3 8 7 

INSTRUMENT 
LINES 

EAD04C (') 
L.P. HEATER 

. , IAF581 AF V 3 04 [;[>(1-_;..::;.,;;,;:.;~ 3 7 8 

. • IAF391 
A F V 4 52 IM+-_;,.::;.,:...:..;'"i 11 B IAF221 F.0. 1 S '1395 .?. AF 

MP 02-2008 
FCN-04. 
REV-
12 

DATE 
11 0904 EA004B (') 

L.P. HEATER 

8 

0 ;:g ~ 
Cl ro 

• <r I z N <( z N ~ 
0 I 

u "' 

~053 

" 

1 V998 IAD041 
~/M~,;,;_.;.._ ________ ~.;;,;,~066 

I AF 3 9 I 
AF '14 60 =~·--....;_-'11 2 2 

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

I AF51 I t------------------------------
388} '381 1---~ SEAL WELDED AFV382 

AFVZS9' 
INSTRUMENT 

IAF54 I LINES 382 IAF54 I .1><1 AFV257 
385 INSTRUMENT 

I AF 3 9 I 
AFV441 ~+-_;.....;_;;,;;,;~ 116 

do (AF39l AFV472 ~+--...;_;_-'1125 

cc..I.;;,A;,;;C,;;.2 4~1 c 441 

LINES 383 ~SEAL WELDED 
IAF511 

384~~~;_-{)< AFV380 ,-, AF 

I-~I~A~F~15~1--{) '<}~V~2~7~7-~-------~--~l:.~.LV74A 085 

1-,;.1 ,::A:.,F :;:0 8:;,:_1 -!><:J.-"V_;;2;:,4 ,;.1 --~-~?. A F F . 0 . V 6 5 9 

AFV532 
~ ... 
F. 0. 

II 
AFV625 

~·Ill 

L.P. HEATER 
I A003 I "-----....:.=:.:.:...:...j 065 

AF~V462 I AF 39 I 
....... _;._;.;.:...-'1 1 2 1 

AF Q I V394 F 0 12,,, IAF19} ~1 

4101-.!.~~~~~~-----{>(~T'"'-.11111~ LV230 
.__F_._o_. ____ A-lF .. V6MI~~8--~ 

0, • ~ 

IAF21 I F.0. 14 V399 ~T:. AF 
4 091-.!.~:;,;_;~~ I f----[::x:J--r--1.... LV 2 2 6 L v 2 1 1 ~--·ioiii·.....JII......i2:'::!}-....:..:..:· ;:.;·...:.· :;_: I 4 0 7 T 

LvA!14111~•11111111-.LI ____ F..,..... o_. __ ~ F. o. 11 llf--~1 A.:..F...;1.:..8...;1-i 406 L------•.._-~ 
F · 0 · AF ...... ?.._"--r-VI:::3><9:J7-,:_F~. _;;0,;.· .:.;1 0~ , L __ I~A,;_F...;I...;7~1-i L'.J 1 ,;.I ,::AF~2;,:0~l--F ·~0 • I 3 V 3 9 8 ~?. AF 

F .·0. AFV640 

LV21810 ~ lr 405 EL. 2033 , -O" 4081" 1~--~:X:J--r--1 .... LV222 
AFV536 F. 0. AFV338 [: I AF521 ~80-} ~NSTRUME:;----------------37~ I AF52 I AFV386 L--F_. o_. ___ A_F•V•6f3-9-~ 

F.O. ·' IAF551 LINES IAF521 
A F V2 6 5 r;[>(l-_;.;,;:..;;_-i 3 77 3 7 5 ~~;;,:;,,;__-!>< AF V 3 8 7 

·• IAF391 \AF55l AFV474 124 374 ~~;;,:;,,;__-{)< AFV263 
I AF39 I 

A F V 4 4 3 .... ~ .. ---....:..""""111 5 
IAF55J, 

373 '- " AFV264 ,-, 
I DA02 I 

D AVO 9 9 [::x::}---, 

J.P. CONDENSER 
I EAD058 I 

043 LV137~?. AF ~ 
~I,::A~D~11:..:.,1-{><:J.-"V~3..:,92~~F~.Q:_·;_--.~~L:_V,;.1,;.4,;.6_VC2~3~2-~~-- F o OS 1 3 5 F I ~·;.::.,:·,;;:,;;: __ ""'1 

1-.:.1 A::F..:;O:,;:B,;.I --{><J-V:.,;2;,.::3::;,8--{_~?. AF F. o. I '1420 

p) 
64 

I-,;.I,::A:;,B0:;:4~l--c=~A~B~X~4~5----VC1x414 __ _.-~~UV45 ozo ~ ~ v~j 4 
~I,::A:.,F0~9~1------------~~--;_F~·:..;C:..;· ______ _L ______ .,vS2<7l7--------~ 036F 

I AF09 1 V239 5'.. AF 

DAV132 ~ 236 
I DAOZ I 

DAV131 • 237 
040 L V1 30 ,-, L..----11-:---~ 

I OA02 I 

• I DA02 I VENTS 
03 9 ~::...:=--:--:-=---{)<}--. ... LV 1 6 0 ............. -~ 

".:..' A...;F...:;0;,;;9.:..1 __ F_. 0 . 05 F. 0. I 
V421 c:..:l ,;,;A;;;C 2;;,4'-1'"1 

L- 442 
VOG 3 .. ., _ _._ ___________ :,;;:::,;:;...:..j 2 44 } WATER BOX 

v 06 4 .... -.,..-------:-:~::-~::-:..:::=...:..j 2 4 5 4 7 8 

:~C~O~N~N~·~1~7~0~r---~ 1~ DAV100f::x::l--.J )M22AD08 174 ~ 

477 
r;, 
~ 

484 483 
0 0 

037 ~1,::A:.,F,;.13:;,:_1-{~~V~2~7~5~-~F_._o_. __ ~-.. ~·.L_V_1_2_3-~V)<23}5-~CtONJ~~·~6t3j4 
I AB04 1 X44 ABV142 .I. 

018~~=------------------------~-r~~-~<}~-.~ UV44 VD7'J 
V106 V204 

I DA02 I 

H.P. CONDENSER 
I EAD05C I 

225 } WATER BOX 

030~ 1~------------~~-------L------------. IAF191 V394 
134~~~--~-:--:---~-----{><,.;_---:--:-~ 

CCNN. 175 
) I E-5 I 
~~M~2~2~A~D~08~r---~~~-------l167 

IAF381 031~~~--------------------------------------------_J 
F. C. 

X43 ABV140 ~?. 
1-=J---t>()-....... uv 4 3 

.... -,..----,r-------------I:..;D;,::A;:;O;,:;Z.;,I-jz 24 VENTS 489 
(0\ 

490 
r•' 

! AF09 1 AOV242 X AF V088 
042 ~;,;;,;;,;;,; __ [><}---. ... LV 1 66 

{ I-,;,ID~A.:..0...:3~1----------_,;_F,;_.o~·::...: ____ l~~~o_.~z ,I.LV175 

F. 0. 
I DA03 I V046 

( F -5 J 
511} 

THERMDWELLS 

WATER BOX { 238 
VENTS 239 ~1~D~A0~3~1------::-~~~~----~--~V~O .. :? 

CONN. 172 DAV082 
---1512 

I DA01 I 
VOn .... _;,;;,;,;,;;;,;,;,;-lzs 4 }WATER BOX 

.... _1 :..D A,..0;_1;.;.1-i 0 R A I N S '1028 .. 285 480 DAV098 I><:J---. 
I DA02 I I!) 

VD 62 246 }WATER BOX 
V0 6 S ;~~4~-~------~~ ~DA:.0~2;.,1~ 2 4 7 VENTS 

DAV1 01 [>(1--.J PLUG --1321 

PLUG _ ___, 322 
CONN. 187 

~)~M~2~2~A~D~0~8~~-------------l179 
( E -5 l 

CONN. 1B2 

513} THERMOWELLS 
---1514 

482 ) M-22AD08/)-------~ 185 
(E-51 (DA01) r!) 

V0 26 ...... _;.=;;,;,;,;-i 286 } WATER BOX 

•.. -~I ~D A~0:;,.1~1-l 0 RA I N S V029 • 287 D A '109 7 cl>(J...--. 
I DA02 I 

VOGl IM4--....L------....:_:;,:;;,:_;~ 2 48 } WATER BOX 

•~f---r-------------~ID~A~0~2~1~ VENTS '1066 • 249 

DAV1 02 [>(1--.J PLUG ---1323 

---l324 PLUG 
CD~N. 194 

CONN. 1 99 )~~M82~2~A~DO~B0,_----11 91 

"~~~~~)--=L=II D!E4I•[1 =:....----~ L M 22AD08 198 
I C-5 I 

515} THER.IDWELLS 
---l516 

V025 ..... _;.( :..DA;.;.0;.,1...;1-i } 
,. 288 WATER BOX 
•.... i--~1 ~D;;.A 0:;,.1~1-1 0 R A I N S V030 289 

PLUG --1325 

481 
(~ 
~ 

486 
0 

485 
0 

1 65f----,.,..,.......,...- E -2 ( 
CONN. 171 

1 7 3 f-----<:5E~2~t( 
4251--} 

THERMOWELL 
4261--

1 DA01 I 

ORA INS 279 ri,:;D,::A~0,;.1 ,:_1 ~ ... V009 
DAVOSO WATER SOX { 278 r,;;_;.::,..:.,;__ ..... V010 

I-~I.:;D,::A.:;03~1------------J_---V·0--44 241 

3161-- PLUG 
WA~ER BOX I , DAV083 

488 
0 

VENTS r' 3151-- PLUG 

487 
0 

I-~I:..DA~0~3~1------------~--4v."o~:; 240 • ~ 

4271--

4281--
} THERMOWELL 

CONN. 177 
1 781----....,...,..,.... E -2 ( CONN. 176 
1 8 5 ~:-:-:~::Jo]3z=:~ \ 

I DA01 I 
W A T E R B 0 X { 2 8 0 j-..:..:;;.;;,;;,;_;_..... V 0 1 1 

DRAINS I DA01 I • 
281 voos 

V043 

DAV079 

I DA03 I 

WATER BOX { 243 
VENTS 2 4 2 f-..:.1 :;,D A~0::;3:..;1 ______ T'"'_...,~ 

3171-- PLUG 
V048 

3181--
DAV084 

PLUG 

430 

429 } 
1--- THERMOWELL 

CONN. 195 
190 D 2 < CONN. 196 
1971---- 0 1 ( 

I DA01 I 
WATER BOX { 282 V0 12 

ORA INS 283 j-..:.I:;,D:.A0;_1~1~ ..... ~ V007 ~ 

3201--

3191--

PLUG 

IX 
V105 

FC 
HV71 

O.AV081 

TURBINE 
KFC01A 

_ F. 0. 
94 

, F. 0. 
- 92 

F.O. F.O. PLUG CONN. 37 ~ 
--1326 I II '" 

1--------~L ~2000 1-o __________ o~~'""""--- F s < 1 • 
PLUG 

_ F. D. 
95 f 93 f 91 

V463 1--L--'---L.___,.J 
---l399 1 503 1 400 PLUG '1462 

L I ~ 
FC V106 PLUG 

PLUG 

F. C. 

X42 ABV138 O 
~~J---{X}--~~~ UV42 

F.C. 

~4~ ABV1 36 .I. 
'--c:::J--{>(J---.iolll u v 4 1 

F.C. 

V069 
'1105 

'1104 

' 
I 

pI 
62 

' 

V203 

V202 

DAHV13 ~~~----l164 

DAHV14 ~~~---j165 

{ 
431 

THERMOWELL ----i 
432 

V033 • I DA01 I 266} WATER BOX 
V03 4 ~ ... ~_I,;,;D;_A;,;;0'""1'""1 -f2 6 7 DR A I NS 

PLUG 

PLUG 

~ 226 } WATER BOX 
.. ~4---,-------~------------------------~ID;,::A~0;,:;2,;.1~ 227 VENTS 

CONN. 56 
G 2 

'1071 
V107 

AC 
.~A~C~~~~V~9r4~o~CtOjN~N~.6t5=8 ,_:A~C~~~~~C~O~N~N~.~6t0~ V941 ~I"""• 2::J V935 [, M 22A008 < 

\ I G 7 I MSR 11 D II } MSR 11 8 II ) 

V205 
'r' 

pI 
65 

V057 
V103 

pI 
61 

DAHV12 l~f-----i 183 

DAHV15 I~ 184 

{ 
434 

THERMOWELL 
---1433 

268 WATER BOX 
Vo32, ..._ I DA01 I } 

'1201 V035 ....... .....;,I;;.DA._0:..1 .. 1-i 269 DRAINS 
I DA02 I 

228 } WATER BOX 
.. 4--;;------r--------------,;.I~D~A0~2~1 229 VENTS 

PLUG ---1305 
V072 

V108 V206 
PLUG ---l306 

~ ~ 

WATER BOX 
VENTS 

230 
IDA03l '105 4 VOB7 r ~ 

2 31 f-.:.;;,:,:;:;;:.:.....,.=.,...-.--..... 
DAXLJ~S--:~~~·~==~~----~~CO~N~Nt.~1~73 171~------~j E 6 

{:::~--- (?r ®J9 
YeaN~. 166 

172~~~~------_j--~jEt36~) 

THERMOWELLS 

492 
r•> 
~ 

f I DA01 I • 
WATER { 273 -. ..., V015 

BOX I OA01 I 
0 R A I N S 2 72 j....:.,;;;:~;__ ... lll VO 1 6 

PLUG 

PLUG 

THERMOWELLS 

494 WATER{275 V014 
BOX I DA01 I 

ORA INS 274 j-..:.,;;;:~.:.._ ..... V017 

3121--

3111---- PLUG 
( OA03 I I V049 

PLUG 

V086 

V050 

CONN. 185 
D 6 

0 0 
'1085 

V090 

V089 

" " 0 AFLV 
V493 ~L 165A 
·c :;-..... 

pI 
55 { 

---i436 
THERMOWELL 

WATER BOX { 235 -.. ~ V054 
VENTS 234 r.:..!:;,D~A0~3~1----------_J--f .... 

CONN. 197 
196~--------------------------------~--~~0~6~) 

AF 
V518 

F. 0. 
0 LV 

V511 ~L 208 ·- ::-..... F. 0. 

0 LV 
~1}73A 

.---+iolll 
F. D. 0 LV 

~L144A 
.---+iolll 

F. 0. 

FC 
'1074 

ST 
FC 02 

V075 

---1435 

DAHV11 I~ 188 

,-.. OAHV15I~~----l189 
AF .I. V230 I AF12 I 

LV152~:c1---_:..;~-f><~J--~~~027 
F ·D. V0 36 ...,., __ ,.. __ 1 :..DA_o .. 1_1-i } 

r 271 WATER BOX 
V031~ IDA011 270 DRAINS 

V11 0 
'1102/ 

T;t' HV 
260 ~ PLUG --1307 

'1097 
ST S PLUG 
02 

--1308 

THERMOWELLS 
DAXJ6 

PLUG 

PLUG 

PLUG 
PLUG J-o.L----....l'-rJ...V_~~-9-.I-V-~-~-7....lL..A-2C-6H-2Vr-J...A2C-5H,4Vr---....L ~~-'V-4 3-7-LA2TC6-H1_v__J_A_zc_5H2_V;_LV-~-~-7 _______ :_~_~_:.:_1 zAB;::0;_7:_1~1;i_""""":~;:::~~-~~~;-\_ ___ :~: 1--1 -AD_0_1 J 

r- ,.- L, .1. .1. .1. 51 9 I I 4 41S5·~~::2,2-(~A=4~<:] F R 0~ p A DO 1 C 

v~~g ABV337 0 •/ ABV335 ABV335 _ / 0 / ABV334 .--1 520 l_ ____ j 064 1---- PLUG 
' ACHV • 

@)A 

F. 0 . 

V233 

DRAWN CH~.O. SUPV. 

T JC MA.,_ TWS 
INCORP. 
RFR-22941A. 

REV. 
1 3 

DATE 
1 00805 

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

REV. 
1 4 

DATE 
011206 

DRAWN CHKO. SUPV. 
J HK MA~ TVIS 
INCORP. 
AC 06-000004. 
REV. 
1 5 

DATE 
102908 

DRAWN CHKO. SUPV. 
EWM RL W LMR 

INCORPORATE 
MP 07-0033 
FCN 01 

REV. 
16 

DATE 
030811 

DRAWN CHKD. SUPV. 
EWM RL W SKC 

I NCDRPDRATE 
CAR 201100099 

502 4161--
'1066 ~-... t--~ ~SE99 

FC 
1 FC05 1 V049 XJ99 XJ9B 

ACHV 
148 ' 149 l> T.l' T ST r- 521 504 

I A001 I 
443 B 4 (FROM PAD01A 

A 4 ( FROM PAD01 B 

SEE NOTES ON M-22AD08 

~ "' ~ 0 0 
0 ro 

• <r I z N <( z N ~ 
0 I 
u " 

CONN. 447 
\ M 22AD08 

I A-71 

I TP I 

T '1508 
TE 1 ---j>~-L---\ ., 55 ' v 525 

V509 
pI '---1>~----\ 162' 526 

E 
A s 
T 

os3 f.-:.:..:;:::;:~---...l..L...---1 ~ 1-..L...D 
I AE01 I ~993 r-, AE 

071 ~;.:;.:;:..:..:.... __ ~--------,,..j•X '1-~~T PCV61 
._L 

T/YS 
Lzo5 

IAE071 AEV277 F.0.03 V275 
0 73 ~=::.:.:--t;.C]--- I ~I _.,~ ........ 

IAD071 F.0.07 
II f---{><f--r--

V089 
062 

I AD1 0 I 

FV 
228 

F. 0. 208 ~;;.;;...:.:;.:_ ___ ...., 
V187 

212 IAD141 • ,..V233 
• 

2101-- PLUG F.0.03 

.. V991 .. 
CONN. 55 

< G-3 f-1 
ACV984 -"- AC 
!G=7fu~ '1981 
~7t,..;= = 

2141-- PLUG 

~387 V384 ( MSR llc II) 

lf--,,1 ___ ,J-r--f','*l-----~ v:;~ 

2091-- PLUG 

·.L 

T/YS 
_[~06 

L 2Y052 AC~ 2Y053 ~ v1:
33 

V196 i' 'i' V195 V194 V193 

225 f '1188 V187 , V186 V185 ACHV 
129 

CONN. 59 AC 
~~989 

IG-5 I c = ) MSR"A" 

ST T 7 ST ST 7 7 ST 
08 07 06 05 

'1332 

LV53~L 
F. 0. 

.~ 
•P. '1330 

j'. LV52 

F. 0. 

V328 \1326 

.J. LV 50 

F. 0. F. Q. 

w 2131-- PLUG \9PCV 
:;:; c 2 IV385 ,.v386 V079 V468 CONN. 443 

TE \ ---{V>5<0J-2 _.JTL..J 
151 ' 

E s 
T 

211 
IAD141 RMV028 ~589 

2151--- PLUG 

3ss1---~R1 \ 85 ~ 

V225 
V474 F.0.34 

~--..C.<J---111 
V518 

I FB02 I '-....<' V296 

024t~~~====~~~~~~f===={ll.----~~ IFB021 I V517 
023 -® V295 V480 i<.)j 
36 71---- 6 1----{::;.:::f--111 

IAD01 I F.0.37 
01 4 f-.:.=.:....:.-----. V224 

RMV855 

'1080 
V19B V081 

,----------------~------~-~----~----0-----------v~~ 
.----- -..._1----~ 

V070 V073 '1470 CONN. 445 
c 2 

'1076 

V504 
PI ~----{><J--------_.J 160 r 

V469 CONN. 444 
c 2 

E 
A s 
T 

IA001 l 
444 

446 F.O. F.O. I A001 I f FV15B 

IA0071 08 VD91 V189 
061 ~:::..:;.:..;_ ____ __,1 ~· --{::;<}-...L..--........... ~ 

1-~1 :.AD;,I~3~l;_~VO ~ 371 X1--------------------------....l 
( AD 1 3 l 

204~=.:....:.-----------------------------. 
I AD 1 3 I 

200 ~=.:....:.---.... 
206 PLUG ,., V033 

2051-- PLUG 

2021---- PLUG 

2011-- PLUG 

LG 
89 

'J V034 
W IA0131 '." 

V519 
203~~~------_J 

Es 1 FBoz 1 v291 021 j-:.:..:;,:;:;;_:_ ____ .J._,...., ..... F.Q. 
38 

~---{XHII T 3661----I-GD 
'1482 

V222 

V035 

V036 

LG 
92 

365 I~ 
I~IA~D~1~3~1----~'~ss~J ________________________ j 

2071" 
IA0131 V068 

372~=.:....:.--{><~-----~~-:-~----------, 
VZ 23 V476 F.0.35 

4041---- PLUG II CIDM 
I FB02 I I V298 1,----[><J- CE 

022 ~~:-:--~c:::;;;:::::v52Q~~~!!__j RMVB 56 34 
~:!..!...!...._.=; ·~~gv::_:5::_:zo~ IAD011 ~ )QRM 

011 -~I jV623 V234 

C028 
---"x:l--.,--, L S L L 
r--t-'"" 82C 

C014' 
' 

~026 L'.J 

v 

' C013 

C024 L.:.J 

f--c'-J 
C012' 

j 

LSLL 
828 

LSLL 
82A 

con 
-,_<}--

.~ C007 

L'.J C02_'! 
..., 

.~ 
C006 

L'.J ~0~ 

.~coos 
COl_'; L'.J G L'.J ~017 

v ' ~ .~ ..., 
C009 C002 

C016 L'.1 L'.J C015 
1-1><}--,-{ L SL }--,-IXJ--1 80 

coos 
·~ 

COOl 
·~ 
L.:_j C019 c 0 2 0 L'.J (C";' 

~h-t:><d-1 
C010: ~ C003 

~022 L'.1 

" 
LT 

11 4 

L'.J coz_; 
c 

EL.19B4'-o" o13 :Aoo 11 "t-/1 
t----------------------------- RMV8541® 

L-------------------------------4~5~1 ____ ~1 "'~ ~~ I~ 33 .I V064 
cE 1 r 

V351 
0 RM 

_i_KV624 

F.C. 

20 B1S f 
r- ~ 

XJ~ 
PAD01C 
COND. 

PUMP "C" 

,.....L..h~ 

XJ~ 
002 ' 

PAD01B 
CONO. 

PUMP "8" 

{ 
1----------El~J 984 ~=0 ':_ _______ 01~ I AD01 I ~--::::-tV3><"5}2--{:F:J<.;1c-. ----{V;:17K4}-,6 ,.... ..... 

TO STAWJPIPE ---ioo5 V0 6Gf ~~~622 V105 
004 452 L.J 1-- ~H. ~~--~~ 

0 ~~ ,I V065 F.C. V758 '1176 

C011 

PRM01A I 
' 

C004 
·~ 

V484 
V3B8 

VIEW LOOKING SOUTH 

7 

\..& 
V350 

6 

., 
1 vo63 
'r 

0 RM 
,i_KV62S 

F. C. 

'1748 

D03 .... V485 
®~1 t H 

.----------~~------------~~-~ 
V074 VD77 

L".J V 2 02 QD P
1
l '107 5 l__r;:w\ V078 

PRM01B I AS-BUILT 
V200 

CONI'>!. 445 J 0 V305 
PI 
1 2 

V7 4 7 ) C 2 

~~--~====================~ 

5 4 

CONN. 016 

) M ?2A008 
I A 8 I 

3 

VIEW LOOKING SOUTH 
CONN. 015 

) M 22AD08 
I A-8 I 

2 

DRAWN WATEl 

N/A 
Cf-1!<.0. WATEJ CONDENSER CONNECTIONS COMPOSITE N/A 
SUPV. WATE l FSAR FIGURE 10.4-2 SHEET 7 

N/A 
CDATEJ LOCATION I I CLASS N/A CALLAWAY PLANT 

<7~~~~~~L----,--------------_L~~ 

APPD. 

UNION ELECTRIC COMPANY 
ST. LOUIS, MD M--22AD07 

1 

REV. 
16 

H 

G 

F 

E 

D 

c 

B 

A 



H 

G 

F 

E 

D 

c 

B 

A 

PI 
4 

8 
SOOV' Z:Z:-1"1 

HP HTR 
EAE02A 

WATER 
BOX 

VENTS 

" L > 

7 

--"T-II><Jf----<( E -7 < I DA-V133 ~NeeD-. ~2~5~4" .... 
V129 

--"T-II><Jf----<( E-7 < I DA-V134 ~NeeD-. --c2cc6cc5-' .... 
V130 

AF-V935 AF -V930 r 

7 

> /IV933 y 

LP HTR 

I EAD04A I 

HV 
113A 

iii-
LP HTR 

I EAD03A: 

MSR B 
22AD07 ( 
I D-4 I r V'lf---------'1 

AFV305 

HP HTR 
EAEOZB 

6 5 

LS f---~~~-1347 349 -' OVERFLOW 11 6 :J 
.-~~--J348 350~~~~~~~~~~~~9 

~===============::r:XJ4 
\ AD05 J ... ._._j_ _ _:..:~'-'--13 59 (ADOS l ., .... :l 

361~--~~~~~--:J 
v3oo 

362~--------~~~--~ V299 .----1360 
LG 

1 1 0 

( AF38 l 

I AF 3 8 I 

[­
[­
[­
[-

1 07 1 08 
(,) (,) 

--

128 

r------· _________ , 

(,) 

-J 
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3. NUMBER IN PARENTHESIS INDICATES APPLICABLE 
ISOMETRIC DRAWING. I REF. VALVE OTS., REV. 5 
4-20-811. 
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I )M-22AP01 --,:8'~ ,:;o':" I TAE011 - ---- PDAH w ~I 

P.fiC I r ! l- ~"P~L\1 M-:2l!6CI03 • V418 @I 2£ 162A------ :~----- 63 ~~ ~ ':' 

I-----{:.:: / V420 1 AE03I 109 I PI */B,S\___..___.- 8 . sucTION snAINERS REMOVED FROM THe SYSTEM IN 
* V997* 'Vo26 p - 57 \..!__; NOTE 3 SHAFT SEAL ACCORDANCE WITH RFR-08364B. BECHTEl I 8 J 1 " ~ 

1 
_ .., "' :1 , WATm moM 

,.. • . . ~ I ,, '19 7 IPDV r--< ..... :J 1 IDI CO~DENSATE 9 VALVES '1270. V271. '1272. V273 ARE CLOSED DURING 
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NOTES: 
1. ALL INSTRUMENTS NUMBERED 400 AND ABOVE ON 

M-22AE02 ARE FURNISHED WITH NSSS EQUIPMENT 
(OTHERWISE DESIGNATED AS ~l. 

2. CLASS CHANGE (QBB TO ABDl IS AT FIRST WELD 
PLANT NORTH OF A-0 WALL (INSIDE TURBINE 
BLDG. I. 

3. DO NOT APPLY INSULATION TO CONDENSATE POT. 
SEE WESTINGHOUSE DWG. 1682C84. SHT. 1 & 24 
FOR REFERENCE. SEE WESTINGHOUSE PIP VOLUME 
12-1. SECTION 3.0. PAGES 23 AND 24 FOR 
DESIGN DETAJLS. 

4. SERIES 700 VALVES ARE TO BE INSTRUMENT TYPE 
VALVES BOUGHT IN ACCORDANCE WITH DRAWING 
J-27G10. 

5. PIPING INSIDE CONTAINMENT: 
PIPING WILL BE NORMALIZED AFTER FABRICATION 
OR IMPACT TESTED. 

6. THE FEEOWATER ISOLATION VALVE ACTUATORS 
ARE PROCESS FLUJD OPERATED. 

7. S.G. WET LAYUP CONNECTION. 

8. THE FOLLOWING CODE/NON-CODE BOUNDARIES APPLY 
TO ALL CARBON STEEL VENTS & DRAINS: 

9. DELETED. 

1 O. DELETED. 

11. VALVE HANDWHEEL LOCKED IN NEUTRAL POSITION. 

12. PIPING DESIGNATED AS 079-EBB-1.:1" THROUGH 
082-EBB-14" MAY HAVE ALL OR PORTIONS OF THE 
PIPING REPLACED WITH ELB PIPING AS SHOWN ON 
THE LATEST REVISIONS OF DRAWINGS M-23AEOll 
AND M-23AE05. 

13. THE SAFETY-RELATED FUNCTION OF THIS PIPELINE 
TERMINATES AT THE SEISMIC CLASS BREAK AT THE 
CENTERLINE OF THE A-0 WALL. (REF. M-23AEOll 
AND M-23AE05 l. 
THERE ARE NO SAFETY-RELATED COMPONENTS 
IN THE TURBINE BUILDING. SEE RFR 201204288. 
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8" V943 I S" 

~ ' , ~-=~ T=A::;::F::;:0=1 =B:_I-...L/_;2;_"-t "v:~~:]-s -~~L,'( ~ § ~ 
= Lr' 6 , V9s3 ~ c--+ ~I 

* TO(GL_V2-J53(-----I I' ....-1 1 " 8" TE ~83 1 " 6" TE 1 f'.. 1" j~ SAMPLING SYS ji I 1" 1 ;~ 1 " " <' TE 
57 1" "/1 

I yg.)2 100-0B;-B" V982 22 : ~72 < M-2 ZRM0 2 ~-~ ~ : V952 036-DBD-8 II ~942 

-~ 
~ 024 

II ~-----1 A jl k wTO ZA~253c'- GBO I GCD I H 31 I GCO I G8D c-'JTO ZA-25~ [ ' ~A ,-~~--~~l 
FROM ACPS-125 _l ___ I-®

0 
I-® '\./! ~IF-51 l ~"' PROCESS I ~"' 1 IF 51 ~ !'./ ,®-I FROM 

-FO ~-----!pp rc:J\71 ~FOn /r.l pp : * ! 1-Fo I ZS LV G8D-3/4" r.l ppr.l LV\* ZS 8--z~-:34 ~ -:c,_, ____ F_O_,:-_. __ A _______ :1*@ *I ~ (~f· ''Fo- L5V3 p~L __ (V~ AOFo- ~ ~ 
AD FO ~ ""' >.._-2·) '-' JD* 11 '( /i' ,5" J8 29 29 A0-132-HB0~10"- ADV.r , ·1 34 34 o,, ·,, 'f •-• 1. ~ ~ -

c., ZS ~,, II LV ZS r-'"'----'<._--~ A L.V505 "'AOV F1 07 o §l.,-18 .--- AD-272~ .L.c> AD~o ,,.AOV I I AD-276 AD~ 440 ADV r ~AD ,"-r-', • •• ro 
~TO LY-70 CONDENSER b~~Qy~~j V604 :t': 6" CONDENSER 20 ,.,. 454 V5~: ._(~ ~ ----------------- Z-29 ~t'~~HBOA-D1V02"68 ~ i~ ADVV62067' -{:) 107~GB0-6"-----jf--," j 40 ~~ ::03 441 I" Vco:~;~i~;GBD-6" 6" ..r-X .0. d~l ~~42 CONDENSER ~:;: ~~ ~ 
~ M-22AF04 M 22AD03 ' I~ ~ C' :-;LJ""" < z L" ...,..O----{><J-7'-l r. ~ 'Q'~ t.><J-~1 M 22A003 N ~ 

II 023 ID.;:.IS) CONN. NO. o""E8Bo·~IJ>8DIA"D I A -F F.O. V079V067L~ COMNN2.2AN000.3 0\78 I> ,;; ~" ·~ !J "' v ~ !""'.__, II-' f"11,f-l--DC'><.__,::J,-L-.-r:.. "vos~G "; "vo8~7 ADV270 I M 22AD03 ": V089 V610 I CONN. NO. 079 :ocl. ::'!, I 023 
~ Aov259 F- 0 - V081T vo1o V083 F · 0 · lr GBD I HBD "' HBD I GBD , F. o. von , A~ I ... AD coNN. No. on vo7G LRW I AE AD D8Q 80 1'~ 1v 1 

~~--~~--:~-~~--~~~~~~--~~--~~--- 6 -: V074 ,' ~--~~-J~~-J~--<i>i 
S L y 1 78 V068 • 1 05-GBD-1 0" S 1 

I EXT~~~~ I ~~L ~~LAY 7B I ~~D~i~~ ~ J 7C : '/1 : '-' o I z o I z ~ /r)--'"';.ji '/1 440 58C S ~ V51~ EB0~6 i ' EXT~~~~ I ~~L ~r y ~ 
~ ~ ~;~· 0~~~~ ~of '/~ i---~-----y®s ~~' L-" FO --:12 ~~-----i FO .=_'.J F .c."" V072 :~V097 ---~-- V1DO,r F .C. l-=. 040-DBeD~8"~- FO L-" \~ ~1-L:.:! ZS _____ i ____ j F~L-'J MG.8E2.5 °DWOG009 i 

•I 3RD STAGE EXTRACTION II ,!____ L7VC 78 ~ \ -7·8· Ji vocc•9 . ..... I Z-7E : 426-GBD-4" I .o1jlo vo75 ,_ FO 1\588 I ~ 588 LV _l_, I AC-003- 3RD STAGE EXTRACTIONl_ 

~61~ 080-1,!' i-r 7~=~~ I ~ r- vo:;t T ~~ / I I I .Jcl 
/"--...../ vy.; /I I./ ~ AB-5111- FROM ~ r-... ..-1 -'"-.._ __ :/-., _j/ _,."' 58C I :GBD 16" M 22AC01 < • 

~~LR~W---~--~---~ .. ~~~1-' A8V367 I : ~ 036-DBD-6" j. ~ v I -v- " : I : y (_L y ""{A 8) 

zL "As;' L_ I - ---~ I ~ 638-Gso-10;: J I M.s.R. "c" - ~-- '" MsR "D" o ) M-22A8o3 )---c•J - _:--==- 5Lsvo _:=.:==:-== ===~-v-1- ~i L __ L~---:1 ~ /0-J ~:{' E$?L 
7A 23 · · ~ i---,.:------------- 1 u 100 080 Be_;: y--~~ 1 ' V576 - : ~'i2'f-~GBD-4 " h ~ ~ _ '·- ----------~~~V-10-611 --· - ~"'V . ~ · 58A 

(H 7l -;--, r- ~ rn ~ 0 ~ ZS -------' 023 t 639- : ~( NgmTE 5 W6o t~ ~ ~ G ry 468-GBD-12" .o1!t-~~58 c 58 A 
CONDENSER Z-7C 1DO-DBD-G r-- 0 ~ - ;(2 5 l_ ___ LV ~ ®: ABV362 GBD- I LV '" ~ N co CONDENSER 

< 
L V556 ...,. 8 n::: <t ~ ~ - :___- G8 D DBD 70 SCAVENGING STEA ZA -( FROM ALL FEEDWATER SCAVENGING STEAM FO ) M-22A803 )---c>c: 10 " 58E 0 r--r--o- - > <.:> I I 8r--.- V559 

M-22ADD6 s:- LJ s~To1; ~ ~ ~ >.4 ~~ @- M.s.R. "A" zos 02~ HEATER DUMP VALVES MSR "8" - (G 8l - I ~ G~ -PP ::;; ~ PT L.J -1 M-22AD06) 
( E 2) HRn I GRD F. o. Y557 111-GBD-11/z" V093 ~ - o -( ( ) )- --.--J2_ _ _! __ ~~~----+=~-J.::::::{; 428 GBD 4'Y' I ~ V1 04 5011113-GBD-11/2" 2" V558 F. o. GBD_I..,HBD ( E 2 l 

.. -.= 500 GBD 2" ;:_ ..., :;; pp - V095 ~ I 'If---- M-22AC02 ~--' FROM ALL H. p - M-22AC04 -----'1'" 08D G8D I v "'I (NOTE 5 I V616 ""l L .:._IIi- I"><' 506 GBO -.-
L-,------ ..... ------------------1 501-GBD-1" V117 ~11_11 ~ I / ~~~~~ ~ G~~JI,BD : e IF 8 l ~ , ~~6~wer6~ ~~e~ER I c 8 l e : D8i:,. ~BD ~ ~ oi11 I\ I ;'_12~ V123 507-GBD-1 " 1------------------~------T~ 

... I 502-GBD-z"V~119 v "'-....JI~ .LL_ - _ _r---, : 032-GBD-6" 024 SWITCHES V614 FO : r----,_.....1, - n \ _Jl_ lv_.::::... X125 508-GB0-2" I ~· _J I 'l-(!; 2" Lo39-GBo-s"l 1 451 _0Bo-4 " 1 1 1 co4o-GBD-B " -<!!-c; -,./'-- 1 l 
~;~ ~9c L T I LSHHI __;;.~ { {'p .~HEATER 71~0TE 5) : : i~~®]-~~--~~~_ - vsi8 _[®-~-, : : H. p. HEATER 27~ 1" 2" . \1 '/;:2\_ LSHH : 2L6TO L6D-O ~~ 
~~? I 259 7 ~~ "--~t><sV120 2"1" I ~~;425-GBD-4" :1 1L2YC s I I IEAE03B 2"r:t 1" 2" ~'-'~vI 58 ~~ :i:~~ «N~ 'l:,-1 '-'2" EAE03A I NOTE 51 I i ~A FROM ALL 1ST STAGE AND M.S. l GBO I I ·f,: G =111~ I« 1 ~N1 ~ I 'I -1 -· _·_::;__ 1 GBO GCO GBO -' GBD GCD l _r--- -- -- _ --- 1 •2~6 ' ls 1 O-GB0-1 " I -N. 503-GBD-2"1- -- -- u ---,__ j -, DRAIN TANK DUMP VALVES IJ ~ ~ 
0 >' I 1'- -"' tJ 18" --- I l.1 253 --- 18"\J II'- /1 : j;'~ 

f- I 504 GBD 1" " ::'-12~ Viz ,.___~~6=18" I ap L'l',..- 024 ,L'l' 'ap I402~GBD__.., v127 "J 511~GB0-2" I :o" 
I I LV 'Fo ::0 /635~Gco-8" ®= FROM ALL zNo STAGE DRAIN 634-GCD-8"- Fo' TE I-1B l'- 509 GBo 2" I 

_j c 505-GBD-2" ~~~s Q·~ r ______ Q ______ •----,- 8 / u 2Z5A2 02~-r TANK DUMP VALVES L. ~¥ 51 ______ _,. ______ '-----~-, ~g~g_ ~Qr!!DS~ so~145-GB0-12" : __ , 
I CONDENSER ADV 9 ~~ -9·) 1 04"9-GBD-8 ~ ~ , 0 J'-:: 050-GBD-8" 1 1 1 2" ~J 60 CONDENSER 1 

I ( M-22ADD3 ~~ 1 ~ ~ -"v 1~ 9 
j ~-------------- 01 ~13~ ~.c~ 'i13:1 ;c../ % ~ -r FROM ALL HEATER DRAIN C' ~s /f!iJF.( ~13~ 0~--------------------:-~ .~<} ~:!! ">-'-.] t M-22AD03) : 

I CONN. NO. 082 1 F.0044-GBD-12"_j 1 LY s ~-~ , ..... I"' m ~ TANK DUMP VALVES ;sl'/ s LY EXTRACTION 11 : V131 F.O. ~ ADV CONN. NO. 081 I 
~ I II I lr ,----------JEXTRACTION RELAY 128 Z-12C H1 y2 N Ci '¢ ~ 'f 0 024 ~ '<!""" ~ 448 RELAY DUMP [ _________ , lr I 274 : ~ 
~---~ AD-144-GBD-12 I y600 ' DUMP VALVE ~/ 1 g:: ~ f ;}; ~ ~ g:: ~ 'J 1'-. ,t:; VALVE : : V501 : r-----~ 

I ~ ~ ~ ~ :0: n > . I Ya* '-' *~ I. > ~ ~ :0: ~ ,L'.J G.E. DWG ( : I ·~ ~--~ I 

I I 12c -il ~01z~SB ®~ ~ ~ -f:-V155 Q ).-28) r \_]3~'., Q ~ ::E ~: ~"\ M 825 00009 : I L"J: ~ 
~-2-s) • ..., L ~ ---"'/ ~ F.C. " V1~ L"J- ~ 1®-11 \_4_4_8),~1-r\<L4\:,~-j~<3--~~--~~--~~--~~-J i T:pz~-205 ~ 

TO LY-12E Z-9 I ESXTTHRAScTl?oEN : /r'<,-~ ': ~~~ ~ I -~L..:..J 'I V156 F.C. ~~ !l- V617 ~~ 452-GBD-4"~159 ve r ~ I -~--- I "-t-1 Z-44C AC-07311 ESXTTHRAScTliGDEN : (F-Sl TO LV-44D&E 

M-?c!'U4 'J----T------i ) M 22AC01 AC 072 GBD 20": v y ~ fi L~ : Z-120 ~ Z-44D : 'i I LV~ I GBD 20 M 22AC01 <~ :-----------2 (E-51 

r ---J ~ - l _ " , L____ -1---~--- S I B-8 ) 44A ~------~---( TO L Y-44E TO LV-12D&E I ZL I _______ j I.. '\.._051 ~,, I_ 205 -G8 D-17 " ~ I 052 G8D I ~ ZL 

® ~ L oz3 zs 12 A I .. 11 11.s2,;-GBD L __ ------~~~o ,.--c~~~~~-- _ __ r:_: ____ --~~9!~~~1L2v0 l M M Lv 1 v399 -, 15 v114 : 4L4YA 23 1 M-22AFo4 (C-3) 

--- 12A AS VIFO ~ 1L2VA L..:..J 6~6::::27 I 429-GBD-4"1 y MSR C ~ MSR "D" y 440 -:----- ------~~- -I ---------~--------- -- 4L4VA ,.-l-. FQ\.t::_ AS ,z4sA -~J ~--~ ®023 

Y }-....I.--', If---( M-22AC02 < :;: r 1 ' ) M-22AC04 >--J I'-. --L~ Y J 1 y 
To LAHH 201 023 I CONDENSER I 1 ~ _ _ w o o _ ~ " " I 0J CONDENSER I TO LAHH-201 - I V560 1 ,------l > I" m ( E 8) ----,: ~.!. ro II ' :1- PT 1111 7,;-GBD V563 1 M-12F2_A5FI01 s----__._ ____ ---jl < M-22AD06 L_ ... ~ 5POT08 -c.V11~2 I I L_ LV (A 7 ) 0 I ...... I 0 I / -~ M-22AD06) ~-----__._------2 M-22AF01 _ :S: .... _'::":'..J " " 1 12 E SCAVENGING STEAM I §5 SCAVENGING STEAM 192 ~ I m :;V 11,;!6 5009 2 ~562 ~ :::"" Z _ 1 (F-5l 

i (E 2l HB~IiBD F.O. V561 512-GBD-2";(13_!, ~ !430-GBD-4N MSR A L..:..J § ? MSR "B" II ? I~ ~ 518-GBD-2" F.O. GBD~~~BD (E 2l : 

~-----------------------~ ------------------ -------~ ~\:~~:~~~·:,v tl,'g ~1 ~8 -f- J,_ - ~ '--f ___ lJ-:-r-@--<I~--<:2120AC80)2 < L:W S) M1~822;~04 >-& ~ ~-----------------·---------------, 

I ~ r r0c 2L5T7 I ~I ), ~1 c3 I { 2 f?~~ P~ 2,:·HEATER 6A i : : V618 v687 L 432-GBD-4" ! I : H. p. HEATER GB 2 " \I L4C5 LS4H4H I 2L5T8 L4D:6 T 
II HIS I 14 I _/,v14o2"1"2 I I I I I I 1"2"V146/ I 

I o:::_ _ _c"~r''"f>"'l>< __ OJ_'-'_'"'-- EAE02A j __ -,_1 Jl I" 453-GBD-4" I I : EAE02B 2"'"' (;\ ~'-._ I I 
I ~23 i 516~GBD- 1 "I ' 22 "\ ~ 2" i --- L~SFRDM HIS-12 ~s~ FROM HIS-44 IE-2)~~" L ___ _r--i ~2", l]22 ,- - -~ / 1522 -GBD- 1 " i 

A 2L4vc 1 _ ~ ®- L-+1 _,s.,1.c7=-G"'B"'D"'-"2~"-~I_v~1-jt[:;2><)....~...,~-v_14_1_..J ~~ L_C20_12 E IE~n G'1 L 1w RE8DILER) E0--44 E A: ~6 v1.U ~?("V148 I 523-GBD~2" 1 -@ ~--,1 -
1 H.P. TURBINE I ~ 2L517 --"1 ----- -- ~ I '~ ~ '--s15~GBD-2" ['to... \ TO PIC-JOO __ y__ --{..'>';"r-- M~22FB01 c / ~ 521~GBD-2"_/ ~ -::, I ' -~ -----"'-- LI ~ H.P. TURBINE 
I EXTRACTION AC 068 GBD 18" I ?7 1 J ~397-GBD-22" M(2l!7B,01 2--· -( F-8 l 398-GBD-22" I g~g::::1~' t "' ~S(_ ~ ~ 258 070 GBD 18" ! r-... ~ AC 069 GBD 18" EXTRACTION 

LV 
64B 

I ) M 22ACD1 ro I ~ ~1-(n . ,,, '" LV '-' V153 LV ,,, ,,, -~ 46 -T~ ~ r:.:..:~~::.:..::.::...~I--Dkr---y~~~~:£:!!.~=--<~M;2~2~A~C~0~1:<~ 
I IA-8)@Iy S· -------· ______ j TO ZA-205 ........... L ~~ '¢..... 13 pp~;_-~~V.15 .. ~01--I ~-· ~·~III_f-...;~pp 45 ..... ¢ I/-, 400-G8D-12"7 ~~ TO z1-2y_5 A0-147-G8D~12" "-~~--~~~- ·-~--·--~~--16Jws[;; 6L4YA A(SH-81 
I CONDENSER (F-51 ~ _,. m-, N y 165 "F.C. ) lr-....V16 F.O. IF-5} CONDENSER 
I 24 A ~ :,N 069_ 080_ 18 , ___ -1 < M-22A003 !--------{..'>';" ';: \_V': ~ ~ w :;', G ~ \~T/ ~ ~ ~ ":;-v.J---- ---i M-22AD03 > '" 
I AS' ~/ I CONN. NO. 084 ~~¥ F.O. V162 \ V163 F.~ ~164 >• z'JP j4---:-~;:..::vo~6~~2:::G:::B::~:::_1::_o:"_~V21 ~6~6 --.-----{:I < ADV276 CONN. NO. 083 I '.' 
I t-Fo 65 r-.. ......., PT ~ v662 399-GBD-12" o59-G8D-16" ~~a I ~ -..,:..-;}-----:--------< M-228 M01 _ jto-V599 PT V173r-- ......., 8 FO ~ 
~ ZS LV ~ 5005 u o a::- ~ t:p 648-GBD-1"-----o~ 1 ( F 2 l 5007 ~ LV ZS ~ 
~023-- 24A _........._ 24A 6 V172 \ip' 067-G8D-12" .~"'-_/ ,::L'-.../ o:::2 f:: §: L----vr;Y",:}------1 L..:..Jpp 363-GBD-20" \ 6 64A 64A ~023 

.L,--i. 52 G-GBD-2 " /362-GBD-2f0-"---------------.---------------------, .- ~ .- ~ n:::o_ 1 C) J:_~ 
CONDENSER y552 y 553 ~ / z ~ ~ ~ 2; ;;:; ~~y:2 ~ V554 V555 CONDENSER < M-22AD06 !- (1_524-GBD-2" s ~ ~ ~ ~ ~ 0 2 :1; 530-GBD-2}) LL.{><J_s } ...... K -t M-22AD06) 

10 2l HB"-IJ>8D 1"\....J ~180 6 ° ~ ~ V 18~ V 531-GBD-1" F.o. GBD~I,.HBD (0 2l 
~ ifJ ~ FROM REBOILER 

~ 088-GBD-4" J_ :::i< N .---=;_;=__;.-----[;>--.. .;'}----------< M-22 F B 01 < 
1 L~~H \ 2 " };~· HEATER 5A : : 2': ~ y ~ IC 81 : :H. P. HEATER5B 22,;' ":, ) L~~H i 2L5T6 ~--T-- L-256 

B 

A 

c v 

A 

LC-9 
LSHH-7 
LC-8 
L T -259 
LC-45 
LSHH-44 
L T -258 
LC-46 
LT -255 
LT -256 
LSHH-24 
LSHH-64 
LC-60 
LC-59 
LSHH-58 
LT -260 

LSLL-70C 
LSL-77 

LSL-78 

LSHH-12 
LC-13 
LC-14 
LT-257 
LC-716 

LT-71A 
LT-718 
LT-74A 
LT-74B 

NOTES: 

B 

C041 
C023 
C025 

C073 
C071 

C093 

C0 53 
C033 
C031 

C0 53 
C065 
C081 

C013 

C418 
C41 7 
C011 
C412 

• 
•• 

1 

D 

E 

c 

C042 
C024 
C026 

C074 
C072 

C094 

C054(GLOBEJ 
C034 
C032 

C0 54 
C066 
C082 

C014 

C421 
C41 6 
C012 
C413 

D 

REV. 
36 

DATE 
051810 

DRAWN CHKD ISUPV. 
RLW EWM LMP 
INCORPORATE CR 
MP 04-3005 P02 
(MP 04-3005 
FCN-03 PARTIAL 
REV. 
37 

DATE 
050911 

DRAWN CHKD.I SUPV. 
RLW EWM I TWS 
INCORPORATE CR 
CAR 11-000065; 
CAR 201101740. 
REV. 
38 

DATE 
101617 

DRAWN CHKD ISUPV. 
MAL RL W DME 
INCDRP. 
MP 04-3005A. 
(FINAL) 
REV. DATE 
39 101717 

DRAWN CHKD ISUPV. 
MAL RL W DME 
INCDRP. 
MP 15-0003. 
REV. 0 & 
FCN-01. 
REV. 
40 

DATE 
022318 

DRAWN CHKD ISUPV. 
RLW T JC DME 
INCORPORATE 
MP 15-0003 
FCN-03 

E 

C035 
C019 
C021 
C322 
C0 59 
C067 
C320 
C087 
C314 
C316 
C099 
C1 03 
C047 
C029 
C027 
C324 

C036 
C020 
C022 
C323 
C070 
C068 
C321 
C088 
C315 
C317 
C100 
C10~ 

C0~8 

C030 
C028 
C325 

C003 
C001 

C423 

C0 59 
C061 
C075 
C318 
C009 

coos 
C420 
C007 
C415 

coo~ 

C002 

C422 

C060 
C062 
C076 
C319 
C010 

C006 
C419 
coos 
C414 

1. SCHEDULE 80 PIPE FOR VIBRATION AND 
EROSION CONSIDERATIONS. 

2. 

3. 

4. 

5. 

6. 

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

LINES DESIGNED FOR SELF-VENTING DRAINAGE. 

REDUCERS IN ALL FEDWATER HEATER INLET 
LINES ARE LOCATED PER HE! STANDARDS. 

SCHEDULE 80 PIPING REQUIRED FOR EROSION 
CONSIDERATIONS. 

CHEMISTRY SAMPLE POINTS TO BE USED WITH 
RMV0860. RFR 21883A. 

-- ______ .//'-.~~/ l----L r,V182 -il--r-f---~AE01 A L,-,.-{_ ___ j L__J_ -111-- ~ L ___ _}- .. - .... -1 EAE01 B I ___ '"' --'~t-~-~ 88 .f33-GB0-2" : 
,-----~ T 528-GBD-1 "i@l "" 1'" I 0 I 1•2' I """ 4;?g 1534-GB0-1' II 1------------- 079-G8D-20" (NOTE 3J ~ ~ 080-GBD-20" (NOTE 3) @ 

527-G8D-z'::....____----l I 183 L-r------------..... -------;::-:'=::;------, .-------==::::... _______ __,1--------:-::---:-::--:--::=:--,r--' V189 I I LY S -- HIS 

L-----~--~2L51I5 --------i 529-GBD~" TOLY-71D ~2T6E ~535~8D-11,,~"--~~~---~~~T~A~F=0~4~~---~---~r~LJ~1=Dj"_~r,U~~Oj"_~r,l£~L--£~l~r~lt~10='i'~r~~L~r,L~r,L_~~-~~2~"r~~--, L-42_3_-_GrBo_-_6_"~~-------(ST~~<TD~ 535-GBD-2" : __ ~1-~~--~~-~~~--~--~~--~~ r7~1~6~~ ,;·023 

~ J. \iV "'1" HEATER ORA IN I (,') 1" I c:: /1 ""651 GBO 2" ~ TO LAHH-201 .t ~ ,--#-~""'--#~ F;-. T 
TO LAHH-201 

M-22AF01 
I F-5 I Q L T LSLL _/--~~--A~--J\--1\--~A--~~--A--~A-~~--A~--~A--~j A A A fLI /\ 2"(-t>< 

~-- 718 .~-t><c-~ I 

1 ----1'-: ......, V194 ', 708 - L-708 j- L-70 70A ---1 NOTE 1 ~ ~ 1 ,-~ ;5/ ;5/ ;f/ ;5/ ;V ;:V ;5/ ; 1 I --#'--_j 

II l, VV1"',9~2 j\ '1" ', I n 1 ____________ _5_£:~:_~0 _____ ..., > 1'!=~V7~81 : : AF AD AD-345-HCD-811 \5 '--+-----------------1 /I ... " I 1/ I I 

,..------------@~,· m-::C' _______________ 'cccccccccccc;-" }2~:.::-_, , ___ :eC------~::::::'~-ieo 0 '" '' 0 y L"'"\:;v'i<c<L/\:\cv,-{~;L7~@? AS c® AS ® SYS. SYS. 

I I 1 I I 
I I I 

pp 

I I I 
I I I 
I 1 I 

I : ~----( 
LY 

71 A 
LY 

71C 

s 

"------2 

-·----
c.--( 
c.--( 

c.-------------2 
c.-------------2 

L---------1 

C.-( 
C.-( 

5~4-G8D-1 II 

(---------, LSL 
2---------./ 78 

545-GBD-1" 

42~-GBD-8 II 

/454~G80-24" 

TO ZA-254 
( F-5) 

M-22E801 ) 
( F 6 J 

F~~ ,-- 083-EB0-6/ 
I 

I 
I 

I 090-GBD-15" 
'---------------------------------------------------~~~ 

-:5::::1~~~-n 
I 1 ~---~-----------------------------------------

<,-~1/P 9~ E8i:.I~BO L~~-- GZt~-GvcoNTINUous VENT~ §~--@~ ~-~-J G~O ~·9 ~~y /P, ---CLOSED 
COOLING WATER 

SYSTEM 
AS' (z-728 /~L_ V,!'01A r--" i'l 465-GBD-6"V 091~GBD-24" ~~ 023 ---, V2D2 _'j, ( 73B~ 'AS 

.-:;--;;-=-=:'~-<~ >><:9 >-:-::;~-=~· =~~~3~3~9 :-.";;-;;\.:t 092-G80-24" 1341 · <1-~~~: -,... 2 _738 

0* XJ w l.Ot:ILJ-·I L \ START -UP VENT 
6~6-11 ~ "'~l680. :1 ~ GBO ·3" ~ * " G8D 3" ~· ~~~2~" I 1'3 • ii' I ~~-s" I ..... zs \T ~ 

pp 
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I 
I 583-HB0-2" 

I 
I 
I 

r:-11 
I 

N 

"' 0 

LSHH 
155 

"' 
"' u 

ro 
0 
n 
u 

'" 0 

"' u 

0 

n 
0 

LC 
166 

V341 
584-HBD-1" 

585-HBD-2" 

r:-1 V343 

"' 0 
n 
0 

~ 
0 

"' u 

r---- ~----, I 1-- - ------------ I 
TO I I (') I'J I'J I I 
LV I I L. P. HEATER 3CI I 

166 I : (,) r.l r.l I EAD03C I : : 
I •-- ------------~ I 
L----1 -----

586-HBD-2" 

V344 587-HBD-1" 

588-HBD-2" 

V346 

_,TO LAHH-200, M-22AF02 IA-5 1 AND HIS-173 
~---, L Y-1738, LV-173C, M-22AF02 I C-3 l 
I 
I 563-H8D-2" 

I 
I 
I 

r:-11 
I 

0 

"' n 
u 

"' 0 

"' u 

0 
0 
n 
u 

-0 

"' u 

V383 

V385 r:-1 

ro 
m 
N 
0 

554-HBD-1" 

565-HB0-2" 

r---- ~----, I 1-- I'J- ------------ I 
- 0 1 I I'J I'J I I 

1L7°5 f-#'- ~v 1 I L. P. HEATER 4C I I 

m 

"' N 
0 

115 I : (,) r.l r.l I EAD04C I : : 
I •-- - ------------~ I 
L----1 -----

566-HBD-2 II 
[_.._j___~~_!___~-[ x::~~;:;....;;;....J 

C385 V386 567-HBD-1" 

568-HBD-2 11 

V388 

INCORP. 
TEMP. MOD. 
98-M012 

REV. DATE DRAWN 
3 112S99 DJB 

CHKD. SUPV. APPO. 
RLW AMR N/A 

REMOVE 
TEMP. MOD. 
98-M012 

REV. DATE 
4 041905 

DRAWN CHKO. SUPV. 
MAL RLW TWS 

INCORP. 
RFR 22941A 

AS-BUILT CLASS 1 
NOTES: 

1 . DELETED. 

3 2 

DRAWN IOATEJ 

NiA PIPING & INSTRUMENTATION DIAGRAM 
~,=,,~.~~.,=.,,~. FEEDWATER HEATER EXTRACTION 

N/A DRAINS & VENTS~ A 
(TsAR FIGURE 10.4-6 SHEET y} ~ SUPV. lOA TE! 

N/A 
APPD. COATE! LOCATION 

N/A 

UNION ELECTRIC COMPANY 
ST. LOUIS, MO 

CALLAWAY PLANT 

M-22AF02C 
1 

CLASS 

REV. 

4 

H 

G 

F 

E 

D 

c 

8 

A 



8 
\fZ:O.:l\fZ:Z:-V'l 

~STAGE EXTRACTION 

~ M-22AC03 

(0-71 

~ 
STAGE EXTRACTION 

M 22AC03 

I D-7 l 

7 

~ ~~ =jl 
---~·----11 : i 

124" 24,124 "124" :-----;-_____ o_.f.L_6_LL----r----~ 
I I I I 

i I L. P. HEATER 1 A I i 
I I I EAD01 A I I : 
I ~-----------------~ I -----' L----

__ ...,. 16 II * 
16" * V850 ---- ~ --

16" * V849 

~ 

:----~-_____ 6 _ _hj_A_ ___ -r----: 
1 I I 1 
i I L. P. HEATER 2A I 1 
I I IEAD02AI I : 
I ~-----------------~ I -----' L----

1---------T-----------------~--------------l 

HY 
1068 

I 
EXTRACTION RELAYII 

DUMP VALVE I 

F.o.~l 
M-825-0009 1 

"' 

~y 

106A 

403-HBD-1" 

0 -
0 "' <C I 
N '-' 
N 
I 

"' 

EXTRACTION RELAY 
DUMP VALVE 

-825-00009 

G.E. OWG 

475-HBD-6' 

/ LV 
106A 

V489 F. 0. V490 

V507 

V514 

V644 

,--§ 
I 

L I~ 
1 206 
I 
I 
I 
I 
I 
I 
I 
I 

~----T---------1 

I I TO LAHH-200 I 
I 1--c' M-22AF02 I 

vsoz 

LV 
206 

( V I 
r:-, 

C403 

C404 

G.E. DWG 

-=-~ 

_ _j 

161-HBD-24" 

r---.... 24" r----
1 r----------- ----, 1 
I I I I 

i I L. P. HEATER 3A I i 
I I IEAD03AI I : 
I ~-----------------~ I -----' L----

cv (A-51 <>- ® FROM I ___ HIS 
LSHH 113 023 
11 3 

HY 
11 3 B 

IF. D. 

~STAGE 8-T 1~~C 
EXTRACTION 183-HBD-14" T 

,---
1 

LY 
11 3 A 

> M-22AC03 >------LJ-T---i--{: 
I D 7 I CONO. CONN. : t 

I 

AS 

c;1 

____ :~04~-- -~----J 
185-f-!BD-1 11 z" ~, 

V362 1--[:«:}---j P T 
5003 

V363 

F.O. V496 

CA 
FE 
36 

182-HB0-16" 

r---.... 16" ,.----
1 r---------- ------, 1 
I I I I 

i I L. P. HEATER 4A I i 
I I IEAD04AI I : 
I ~-----------------~ I ----~ l ___ _ 

* 

STEAM SEAi SYS. 1 }----~~~~~--------_!--~~~~ ( L ' I ' 475-HBD-6" 
M-22CA01 s:--c.« E-8 

IG-41 

8 

' N 
I 

0 

"' I 
I 

0 
m 
q 

1ST\ 
\l1V' 

490-HBD-1" t--...;,;;.;;,..,;.;;;;;;...,;._--[::X J---1 T 1----1>< 
V671 V672 

7 

CONDENSER ------> M-22ADD6 > 
(A-71 

I 
I 

c{_ 
TO LY-106C 

6 

168-HBD-1 11{ 

404-HBD-1" 

EXTRACTION RELAY 
DUMP VALVE 

-825-00009 

G.E. OWG 

~STAGE EXTRACT!Ot~ 
M-22AC03 

I D-5 I 

~ 
STAGE EXTRACTION 

V491 F.O. V492 

V516 

V645 

M-22AC03 

( 0-5 I 

r-8 
I 
I 
L 
I 
I 
I 
I 
I 
I 
I 
I 
I 

~----T---------1 

I I TO LAHH-200 I 
I 1--c' M-22AF02 I 

5 

~ ~~ =jl 
---~~----11 : i 

124" 24,124"124" :-----;-_____ o_.f.L_6_LL----r----~ 
I I I I 

I i L. P. HEATER 1 8 I i 
: I IEAD01BI I : 
I ~-----------------~ I ----~ L----

__ ...,. 15 II * 
n 1~" ;;~~ vsr 

==:~=1 r--~~ 1 ! : i 
:----~-_____ 6 _ _hj_A_ ___ -r----: 
1 I I 1 
i I L. P. HEATER 28 I 1 
I I I EAD02B I I : 
I ~-----------------~ I ----~ L----

V5C4 

LV ) 
207 

_ _j 

1 62-HBD-24" 

r----. 24" r----
1 r----------- ----, 1 
I I I I 

i I L. P. HEATER 38 I i 
I I I EAD03B I I : 
I ~-----------------~ I ----~ L----

cv (A-51 <>- ® FROM I ___ HIS 
LSHH 144 023 
144 

~STAGE 8-T 1~~C ,--
EXTRACTION 183-HBD-14" T : 

zs 
1448 

LY 
144A 

6 

> M-22AC03 >------ I 

10 51 COND. CONN. : T 
____ :~04~-- -~----J 
186-HBD-1 11{ 

V365 

V366 

183-HBD-16" 
AS 

r----. 16" r----
1 r---------- ------, 1 
I I I I 

i I L. P. HEATER 48 I i 
I I I EAD04B I I : 
I ~-----------------~ I ----~ L----

5 

4 

-I 
0 

"' I 

LY 
165A 

i16STAGE EXTRACTION 

M-22AC03 

( D-3 I 

~ 
STAGE EXTRACTION 

V493 F. 0. V494 

405-HBD-1" 

V51 1 

M-22AC03 

I 0-31 

ST 
03 

YS 
03 

3 

~ ~~ =jl 
-~~--- -11 : i 

124" 24,124"124" :-----;-_____ o_.f.L_6_LL----r----~ 
I I I 1 
i I L. P. HEATER 1C I 1 
I I I EAD01 c I I : 
I ~-----------------~ I ____ _. L----

__ ...,. 15" * 
-- 1~' ;;~~ VBr 

-~--1 r--~~l ! : i 
:----~-_____ 6 _ _hj_A_ ___ -r----l 
I I I : 
i I L. P. HEATER 2C I 1 
I I IEAD02CI I : 
I ~-----------------~ I ____ _. L----

V506 

LV 
208 

C407 

_ _j 

163-HBD-24" 

V327 

I 
00 
0 .,. 408-HBD-1 1-z'' 

EXTRACTION RELAY 
DUMP VALVE 

-825-00009 

G.E. OWG 

V518 

r----. 24" r----
1 r----------- ----, I 
I I I I 

i I L. P. HEATER 3C I i 
I I I EAD03C I I : 
I ~-----------------~ I -----' L----

V646 

,------T---------1 
I I TO LAHH-200 I 
I 1--c' M-22AF02 I 

"- !A-51 <>- @ FROM I ___ HIS 
LSHH '73 023 173 

~STAGE 8-T l~jC ,--
EXTRACTION 184-HBD-14" T : 

zs 
1738 

4 

LY 
173A 

> M-2 2 AC03 >-----:.:-:LJ--lr-j--{::"<)--"j--,---'[~1---, 
(031 COND.CDNN. I Tl 

NO. 047 I 

___ NOT~~y~- -~----j 
1 B7-HBD-11;z"~~ 

18~-HBD-16" 

V369 

V368 

r----. 16'' r----
1 r---------- ------, I 
I I I I 

I i L. P. HEATER 4C I i 
: I I EAD04C I I : 
I ~-----------------~ I ----~ l----

F.D. V500 

3 

2 

2 

1 
REV. DATE DRAWN 

0 020394 RBF 
CHKD. SUPY. APPD. 
GOC TJM N/A 

INITIAL ISSUE 
PER 
RFR-14529A. 

REV. DATE DRAWN 
1 062402 OJB 

CHKD. SUPV. APPD. 
RAM AMR N/A H 
INCORP. 
DEC 1813 
REV. DATE 
2 041905 

DRAWN CHKD. SUPV. 
MAL RLW TWS 

I NCORP. 
RFR 22941A 
REV. DATE 
3 100805 

DRAWN CHKD. SUPV. 
RLW EWM TWS 

INCORPORATE 
MP 03-2006A 

AS-BUILT CLASS 1 
DRAWN IOATEJ 

NiA PIPING & INSTRUMENTATION DIAGRAM 
~,=,,~.--~.,=.,,~. FEEDWATER HEATER EXTRACTION 

N/A DRAINS & VENTS 
SUPV. lOA TE! 

N/A FSAR FIGURE 10.4-6 SHEET 10 

APPD. COATE! LOCATION 

N/A 

UNION ELECTRIC COMPANY 
ST. LOUIS, MO 

CALLAWAY PLANT 

M-22AF02A 
1 

CLASS 

REV. 

3 

G 

F 

E 

D 

c 

8 

A 



8 

TO ZA-205 c'----1 

CONDENSER 

8---L_- zs 
93 

FROM LC-92 

7 

388-HBD-15"-----, 

r----. 
I ~--------------
~ I L. P. HEATER 
I I I EAD01 A I 
I ~------ ------____ .... 12 11 

FROM 
LC-93 

LV 
93 

LV 
92 

V673 

140-HBD-12" 

COND. CONN. 
NO. 038 

FROM HS-55 
M-22AD02 iG-61 

LSHH-91 M-22AF02 <G-71 

V266 F.C. 
--~----1 

1 A I I 
I I 
I I 

--' I 
1 Ot' L ____ l 

TE 
1 A 

1' 
I 
I 
I 

' 0 

I 
0 

"' I 
I 

'"' " 

< M-22AD03 ~-----------[::x::}~-~f::J---T"""---{: 
CONN. NO. 029 F.O. V279 

1 41 -HBD-8 II 

FROM HS-55 
M-22AD02 ( G-6 I 

LSHH-98 
M-22AF02 (F-7 I 

CONDENSER 

TO ZA-205(-
M-22AF01 -1 

I 
I E>-_j __ zs 

99 

V650 

LRW 

391-HCD-12"\ 
V649 

V305 
r---~ r----
1 ~-------------- -~ I 

I L. P. HEATER 2A I I 

1 I I EAD02A I r;, 10 , I ! L:.J 

I ~------ ---- - --' I ____ _. 1 0" L----

FROM 
LC-99 

LV 
99 

V7~8 

L:J 
1"lV) 

TE 
2A 

1' 
I 
I 

F. o.'l 
FROM 

LC 
105 

V306 

V648 

< M-22AD03 ~----------{::><::),-~ .. --{ 
CONN. NO. 041 F · 0. V312 

158-HBD-8" 146-HBD-10" 

CONDENSER 
M-22ADD3 

TO ZA-205) 
M-22AF01 ,-1 

I 
I 8--j __ zs 

1 07 

TO ZA-205',----, 
M-22AF01 I 

I 
I 8--_j __ zs 

11 5 

ADV231 

CONN. NO. 032 

AD-083-HBD-6" 

8 

L:.J 
FO pp 

AD 04 

ADV419 

AD 

198-HBD-6"-
LV 
1 1 4 

V347 
r-----. 6 /J r----
1 ~-------------- -~ I 

I L. P. HEATER 3A I ! 
I I I EAD03A I I I 
I ~------ ------ --' I -----1 10'' 10"L ____ I 

FROM 
LC-107 

LV 
107 

FROM 
HIS-106 

' ' F. 0. • 
'f 

FROM 8 
LC I 

114 ~ 
'" 

V348 

164-HCD-6" 

r-----. r----
1 ~-----------------~ I 
I IL.P.HEATER4AI I 
I I I I I I I I EAD04A I I 
I ~------ ------ -~ ----...1 1 0" 6" L----1 

FROM 
LC-115 

LV 
11 5 CONO. CONN. 

NO. 136 

TE 
4A 

V727 

c:.J 
i 0 I 

197-HBD-6" 1 98-HBD-4" 

F. 0, V390 

AF 

7 

6 5 

FROM hS-43 
M-22AD02 ( G-4 I 

LSHH-121 M-22AF02 I G-5 I 

TO ZA-205 (----, 
' 

CONDENSER 
8---L_- zs 

123 

389-HBD-16" 

r----. 
I ~--------------

~ I L. P. HEATER 
I I I EAD01 B I 
I ~------ ------
----...1 12" 

FROM 
LC-123 

LV 
123 

142-HBD-12" 

COND. CONN. 
NO. 037 

389-HBD-8" 

~ 
~ 

V268 F.C. 
--~----1 

1 B I I 
I I 
I I 

--' I 
1 o" L ____ l 

< M-22AD03 ~----------{::x::J~-~ .. --1[:: 
CONN. NO. 034 F.O. 

142-HBD-8" 
TE 
1 B 

FROM LC-122 r'-75"--, 

CONDENSER 

LV 
122 

143-HBD-8" < M-2 2 AD 03 ! -----------[::x: :::!~-l:AKl---T"""----f :<r...;.;;....;;.;;.;;...;.;;...__, 
CONN. NO. 028 F.Q. V281 

CONDENSER 

TO ZA-205(-
M-22AFD1 I 

I 
I 

~_j __ zs 
130 

V654 

c:.J 
LRW 

637-HCD-12'' 
V653 

( V I 
r.l 

V307 
r---~-------------- --r----~ 
I I L. p. HEATER 2B I I 
1 I I 1 
i I I EAD02B 1(.') 10" I I L:.J 

I ~------ ---- - --' I -----1 1 0" L----

FROM 
LC-130 

LV 
130 

V720 

L:J 
1"(Vl 

TE 
28 

1' 
I 
I 
I 

LY 
1 21 

V259 

' 0 

I 
0 

"' I 
I ,_ 
" 

FROM HS-43 
M-22AD02 I G-4 I 

LSHH-129 
M-22AF02 IF-51 

LY 
129 

V652 

1' 
I 
I 

F. 0 .'I 
FROM 

LC 
135 

V30B 

159-HBD-8" < M-22 AD03 ~--------- -{::x::J,-~ .. --1[>< }-.;.;;..:.....=..;;..-' 
147-HBD-10" 

CONN. NO. 040 F.O. V314 

CONDENSER 
M-22AD03 

TO ZA-205, 
M-22AF01 ,-1 

I 
I 8--j __ zs 

137 

TO ZA-205',----, 
M-22AF01 I 

I 
I 8---_j __ zs 

146 

AOV232 

CONN. NO. 031 

AD-084-HBD-6" 

6 

c:.J 
FO pp 

AD 05 

ADV420 

AD 

200-HBD-6" 

LY 
136C 

LV 
143 

V349 
r-----. 6" r----
1 ~-------------- -~ I 

I L. P. HEATER 3B I i 
I I I EAD03B I I I 
I ~------ ------ --' I -----~ 1 o'' 1 o"L ____ I 

FROM 
LC-137 

LV 
137 

TE 
38 

FROM 
HJS-136 

i' 
I 
I s __ _j 

F. o.'l ' 
'f 

FROM 8 
LC I 

143 ..b 

F.C. 

V350 

"' "' 

636-HCD-6" 

V711 

L:J 

r-----. r----
1 ~-----------------~ I 
I I L. p. HEATER 4B I I 
I I I I I I I I EAD048 I I 
I ~------ ------ -~ ____ _. 10" 6" L ____ l 

FROM 
LC-146 

AF 

LV 
146 

F.O. V392 

199-HB0-6" 

5 

CO~D. CONN. 
NO. 1 3 5 

TE 
48 

200-HBD-4" 

4 3 

FROM HS-30 
M-22AD02 I G-2 I 

LSHH-151 M-22AF02 IG-31 

39C-HBD-8" 

390-HBD-16" 

1' 
I 
I 
I 

V270 F.C. V271 

TO ZA-205 c'---1 

CONDENSER 
8---L_-

r---.., 
I ~--------------
1 I L. P. HEATER 
I I 
I I I EAD01 c I 
I ~------____ .... 

FROM 
LC-153 

LV 
153 

1 2 If 

144-HBD-12" 

~ 
i CDND. CONN. 

NO. 036 

--~----1 

1 C I I 
I I 
I I 
I I 

--' I 
1 0" L ____ l 

TE 
vzn 144-HBD-8" < M-22ADD3 ~----------{::x:~::J--..Iflt--{: 

1C 

CONN. NO. 033 F.O. V674 FROM LC-152 h50L--, 

CONDENSER 

LV 
152 

145-HBD-8'' < M-22AD03 ~---------- -[::x:~._{;I~--""T----{;:<}-;..;.;'-"=....;..--' 
CONN. NO. ~7 F.Q. V283 

TO ZA-2052-
M-22AF01 -1 

I 
I 

~_j __ zs 
160 

VG58 

L:.J 

LRW 

393-HCD-12 II 
V657 

I V I 
r.l 

LV 
167 

V309 
r---~ ~----

1 ~-------------- -~ I 
I L. p, HEATER 2C I I 

I I I EAD02C I(.') 10" I ! 
I ~------ ---- - --' I ____ _. 10" L----

FROM 
LC-160 

V722 

LJ 
1 II ( V ) 

TE 
2C 

' 0 
~ 

I 
0 

"' I 
I 

00 

" 

FROM HS-30 
M-22AD02 IG-21 

LSHH-158 
M-22AF02 <F-31 

LY 
158 

F. C. 

1' 
I 
I 

F. 0 .'I 
FROM 

LC 
167 

V310 

V655 

148-HB0-10" 

CONDENSER 

TO ZA-205, 
M-22AF01 'I 

I 
I 8--j __ zs 

166 

202-HBD-6" 
LV 
1 7 4 

V351 
r-----. 6" r----
1 ~-------------- -~ I 

I L. P. HEATER 3C I i 
I I I EAD03C I I I 
I ~------ ------ --' I 
-----1 10"L----1 

FROM 
LC-166 

LV 
166 

TC: 
3C 

FROM 
HIS-165 

i' 
I 
I s __ _j 

F. 0 .'I ' "' I 

F. C. 

FROM 8 
LC I 

1 7 4 .1 
'"' 

V352 

< M-22ADD3 f----------{::x:,::J--..~'-[: 
CONN. NO. 042 F.O. V358 

166-HC0-6" 181-HBD-8" 

CONDENSER 
M-22ADD3 

CONN. NO. 030 

AD-085-HBD-6" 

4 

TO ZA-205',----, 
M-22AF01 I 

I 
I 8---_j __ zs 

175 

L:.J 
FO pp 

AD 06 

AOV233 

ADV421 

AD 

V724 

L:J 
( v ) 

r-----. r----
1 ~-----------------~ I 
I I L. p, HEATER 4C I i 
I I I EAD04C I I I 
I ~------ ------ -~ ____ _. 10" 6" L ____ j 

FROM 
LC-175 

201-HBD-6" 

F • 0. V3 9 4 

AF 

3 

~ 
i COND. CONN. 

NO. 1 3 4 

TC: 
4C 

202-HB0-4" 

2 

V725 

2 

1 
REV. DATE DRAWN 

0 02039 RBF 
CHKD. SUPY. APPD. 
GOC TJM N/A 
INITIAL ISSUE 
PER 
RFR-14529A. 
REV. DAlE DRAWN 

1 04209 MAL 
CHKD. SUPV. APPD. 
HLP AM'l N/ A 

INCDRP. 
RMP 94-2009. 
REV. DATE DRAWN 

2 102:19 JHK 
CHKD. SUPV. APPO. 
MAL AMq N/A 
INCORP. 
RMP 95-2011. 
REV. DATE DRAWN 

3 03179 RL W 
CHKD. SUPV. APPD. 
DJB JH!' N/A 
fNCORP. 
RFR-18815A. 
REV. DATE 

4 041905 
DRAWN CHI<D. SUPV. 
MAL RLW TWS 
INCDRP. 
RFR 22941A 

AS-BUILT CLASS 1 
DRAWN IDATEJ 

NiA PIPING & INSTRUMENTATION DIAGRAM 
~,=,,~.--~.,=.,,~. FEEDWATER HEATER EXTRACTION 

N/A 
SUPV. {DATE! 

N/A 
APPD. COATE! LOCATION 

N/A 
UNION ELECTRIC COMPANY 

ST. LOUIS. MD 

DRAINS & VENTS 
FIGURE 10.4-6 SHEET 

CALLAWAY PLANT 

M-22AF02B 

1 

CLASS 

REV. 
4 

H 

G 

F 

E 

D 

c 

B 

A 



8 

SUPPLY 

I B-3 I 

L.P.N2 SUPPLY 

M-22KH01 

IC-31 

8 

V999 
VOOI 

BECHTEL VENDOR 

TO OA-28 
ID-41 

*' fLL\: 
~~-

174 I 

I 

I 

I 

I 

I 

I 

LG 
1 6 

V996 

LSL 
I 3 

7 

pI 
34 

* V998 

6 

----------

~ 

w 
f­
I 
u 
w 
m 

cr 
0 
0 
z 
w 
> 

HCD HBD 

f-------- _ _.,.,..__, 

5 

I " "2 
}----...L._-1-------:----------- ----'------------- '--------1----, 

V997 

I " '2 

* 
* 

I " '2 

<{ N 
0 N 
« I 

en "' o 
Q_ N 

:::N 0 7 
_::. 0'1 L 

I 
0 

V993 ~ 

cS----....__...Q-.__J, ~ 
~ 

I " "2 

* 
'""I Teo-A a=o~1 =B 1 

CONDENSATE 
HYDRAZINE 

SUPPLY 
TANK 

0 

0 
m 
I 

1 Jl~ 
u----_L-;--_.,.1-

~ 
0 

V990 

V979 * 

* * 
V980 

LG 
1 8 

* 
V988 V987 V986 

PORTABLE DRUM 
PUMP CNOTE 4l 

-, 
I 

I 

CHEMICAL DRUM 
CBY OTHERSl 

l ___ j 
1 " -t----------of-

* 
~ 

1" V992 ~74 

1 " 
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NOTES: 

1. LOW PRESSURE SWITCHES ON ADDITION PUMPS 
INDICATE DIAPHRAGM FAILURE. 

2. ALL VENDOR SUPPLIED PIPING IS 304 S.S SCH. 40. 

3. ALL VENDOR PIPE FITTINGS ARE SOCKET WELD. 
316 OR 304 S.S .. 3000 LBS .• DESIGNED AND TESTED 
PER ANSI 816.11 AND FULLY CONFORM TO ANSI 
831.1 POWER PIPING CODE. 

4. EITHER AN AIR OPERATED OR EXPLOSION PROOF MOTOR 
OPERATED DRUM PUMP CAN BE USED TO TRANSFER DRUM 
CONTENTS TO MEASURING TANKS. 
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NOTES: 
1. DELETED 

2. STEAM GENERATOR SLOWDOWN LINE. 
3. NOZZLES TO ENTER TANGENTIALLY. 

REV. DATE 
38 102511 

DRAWN CHKD. SUPV. 
RLW MAL LMP 
INCORPORATE 
MP 89-1035A 
I FINAL) 
REV. DATE 
39 070313 

DRAWN CHKD. SUPV, 
MAL RLW DME 
I NCORP. 
RFR 201204288 
REV. DATE 
40 042314 

DRAWN CHKD. SUPV. 
MAL RLW DME 
I NCORP. 
CAR 201309201 

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 
THE SAR. 

5. INDICATED PORTIONS OF THIS SYSTEM 
IDENTIFIED BY THIS NOTE ARE QUALITY 
GROUP "D" NONAUGMENTED. 

T H I S 0 W G • /'f-J.{:;x:::}---1 T f-r---1 
~--------_2~-,<oo=-221,--" V748 V749 

'126-GBD-1 11 
156-HBD-1 II 

5. 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. 
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7. SLOWDOWN PIPING UPSTREAM OF THE SLOWDOWN 
FLASH TANK SHALL BE SCH. 160. 

8. OVERFLOW LOOP SEAL TO EXTEND 12" BELOW TANK 
CONNECTION AND TO TOP OF TANK WITH SIPHON 
BREAKER ON TOP OF LOOP SEAL. 

'3. SGBSIS(AFAS) IS THE STEAM GENERATOR SLOWDOWN 
AND SAMPLE ISOLATION SIGNAL. THIS SIGNAL IS 
COMPOSED OF MOTOR DRIVEN AUX!LLIARY FEEDWATER 
PUMP ACTUATION SIGNALS WITH THE SAFETY 
INJECTION SIGNAL AND AN UNDERVOLTAGE ON NBOi 
OR NB02. 
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'--T'"-r-1 ~ 268 : 18; 2~1 ,; 2b 157 l ___ (?;'\ 
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10. THREE LIMIT SWITCHES TO BE PROVIDED. TWO 
SWITCHES INDICATING CLOSED POSITIONS (SEPAR-
ATION GROUP i AND 4 l ONE SWITCH INDICATING 
OPEN POSITION (SEPERATION GROUP 4). 
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12. Y9056 IS UTILIZED TO COMPENSATE Y'3054 FOR 
DENSITY, Y9054 AND Y'3055 ARE ADDED TO GIVE 
TOTAL SLOWDOWN FLOW. 

13. DELETED. 
14. STEAM GENERATOR WET LAYUP CONN. 
15. VALVES ARE CONNECTED BY A 1" SOCKET WELD 

COUPLING. 

16. A BLIND FLANGE IS PROVIDED TO SUPPORT SYSTEM 
HYDROTEST. 

17. ALIGNS STEAM GENERATOR BLOWNOWN FLASH TANK 
STEAM TO FEEDWATER HEATERS SA AND 58 FOR 
FEEOWATER HEATING DURING START-UP. 

18. THE VALVES CALLED OUT BY THIS NOTE ARE 
PURCHASED UNDER SPECIFICATION J-603A AND ARE 
STAINLESS STEEL, VALVE CLASS CCB. 

19. WELDS TO THE STEAM GENERATOR ARE SUBJECT TO 
PSI/IS! EXAMINATION AS DELINEATED IN THE 
PSI/lSI WORK PLANS PROVIDED UNDER SPECIFI-
CATION M-189. 

20. DELETED. 

21. VALVES ARE CONNECTED BY A 1" SOCKET WELD 
UNION. 

22. DELETED. 

23. THE SAFETY-RELATED FUNCTION OF THIS PIPELINE 
TERMINATES AT THE SEISMIC CLASS 
CENTERLINE OF THE A-0 WALL. 
(REF. M-23BM01 AND M-23BM02). 
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I ® I r··~ 
: \ "--" ;, ~--1 __ _j HB~I .. HCO 

" '115'1' 

~ _..., I l : \~ r-~ 126-HBD-3" -; 134-HC0-4" ~ 
~r---~_,~:~~~~------~~ I ~~~~----~~~~r-,-,-~~~~,~~~r------+~~~~~~:r-~~~~~~: 

V158 V159 ::, V160 4"X3 1' FC 0 4"X3" V181 

: 
!:' ':' V401 0 

G HS-220-'iCD-4" 

DJSCHARGE 
ONITOR TANKS 

0 M-22HB05 > 
IE 3 l 

FLUSH 
CON~. 

r.l 

: ~ V173 

r1" 
" 
V168 

·~ 128-HB0-4" 
f-{ 

~16~ 

I 3~'XIII !-4~132-HBD-1" ...._ 

~. ~ ~ ,,)_,, . ~ ::' 
I 1 ~ - 0 co > > u 

I :;; -r ""¥ , ~~·- FROM I 
I I ~ ~~ V180 OEMJNERALIZED 

' C....L-.-[[:X ~l -i sz) v ". • WATER SYSTEM 

II I TO DJGJTAL I (---< M-22AN01 < 
~ RADIATION ~ -

I I MONJTOR PANEL - \N ~ lA 3l 
6 SP056 1 AN-0 53 _ RAH 

I -:., 1:::_- -· --j RT :i: HCD-1" 52 
I 52 'f 1 57 

m L_______ _ ____ _; I ;;; I 
l ______ _l ____ _ 

'"" 
SLOWDOWN AND SA.MPLE 

PROCESS VALVES M-228M011C-31 
HIS-5DIE-5l.HIS-511B-5l 

V179 
133-HBD-1" iC:.;;, 318-GB0-1 " .. ... 

L..:.J 

1"(01 

TO SLOWDOWN 
PROCESS TRAIN 

'\_ M 22BM02 

lA 31 

SECONDARY LIQUID 
WASTE EVAPORATOR 

340 HBD 1" 
M 22HF01 

V357 I E 5 l 

I NOTE 5 l 

AS-BUILT CLASS 1 
DRAWN IOATE J 

N/A 
,~.. OMIT' PIPING AND INSTRUMENTATION DIAGRAM 

NIA STEAM GENERATOR SLOWDOWN SYSTEM 
SUPV. lDATE! 

N/A FSAR FlGURE 10.4-8 SHEET 4 

CALLAWAY PLANT I CLASS APPD. COATE! 

N/A 
LOCATION I 

REV. 
131-HCD-3,{ J DRW 

UNION ELECTRIC COMPANY 
ST. LOUIS. MD M-22BM04 9 

7 6 5 t 4 3 2 1 

F 

E 

D 

c 

B 

A 



8 7 6 
SO!Al8ZZ-VII 

I SBM01 D I 

~343 
STEAM GENERATOR 'D" 

8----~ 
< M-22AE02 f----~-~------< M-22AE02 < 

I NOTE 1 I I I I G-5 I I I 

I I AE-V328 

(PI\* 
~343 
~'\' 
;:: * >L 

5 

VENDOR 

1~343 
~* GD '"\J 
94 ,_ * >L 

L-1--[><}--~~ SEE NOTE 2 

I 400-HC0-3" 

' V58~ ~~~,--,--~--~--~ ~ ~~~~----~-------- [=~=~=}---L--jV71J, "t::'-J:f-----------jll I -'* AUX. FEEDWATER I ;;::,,. 
co SYS. I 

) M-22AL01 >-- f,J----
I G 8 J 

>~~~­
HCD-1"---

STEAM GENERATOR 'A" 

AE SYS BM SYS 

EBD HCD 

1-- SEE NOTE 5 
I M-22BM01 l 

< M-22AE02 f----~--~------< M-22AE02 < 
INOTE11 I I IG31 

I I AE-V325 
L- I --[:><}----~I SEE NOTE 2 

AUX. FEEDWATER I 
SYS. I > M-22AL01 >--t'.J----

1 E 8 I 

STEAM GENERATOR '8' 

AE SYS BM SYS 

EBD HCD 

SEE NOTE 5 
1-- I M-22BM01 l 

< M-22AE02 f----~--~------< M-22AE02 < 
INOTE11 I I IC-31 

I I AE -V326 
L-1--!><}--~~ SEE NOTE 2 

AUX. FEEDWATER I 
SYS. I > M-22AL01 >--f,j---­

I D-8 l 

STEAM GENERATOR "C" 

AE SYS BM SYS 

EBD HCD 

C..- SEE NOTE 5 
' I M-22BM01 l 

< M-22AE02 f----~-~------< M-22AE02 < 

' "' I 
0 
u 
0: 
I 

• 
' 

' n 
I 

0 
u 
I 
I 
~ 
~ 

"" 

• 

' n 
I 

0 
u 
I 
I 

N 

"' "' co 
> 

m 
CD 
~ 

> 

BE:HTEL VENDOR I PBM04D I 
STEAM GEN. 

STEAM GEN. RECIRC. 
SAMPLE COOLER 

RECIRC. 
PUMP *! EBM03D I 

V716 
LOCAL r----lhllllldt--t~ 

SAMPLE 1.: ""* .. 
CLOSED COOLING 414-HCD-'•{ --

WATER SYSTEM V552 > M-22EB01 >--~~::.1_4_8_:-lj~ll_::.1_':.__t><o-
l E -71 

< M-22EB01 

IE 71 

ISBM01AI 

I I 

HBO HCD 

I 

I 

I 

VE~DDR 

~340 

* FE N~* 
99 S:4io> 

~~ ______ L_ ______ -
II [==:===~==}---l_--f~V~7~1~J9-----~ ~ Ill 

BEcHTEL VENDOR I PBM04A I 
STEAM GEN. 

STEAM GEN. RECIRC. 
SAMPLE COOLER 

RECIRC. 
PUMP * i EBM03A I 

V723 
LOCAL c: "'I'" SAMPLE ~.:----lpiiiiQI--t~ 

* 

V7z;_ 

CLOSED COOLING 416-HCD-31/ ____.., 

BECHTEL VENDOR 

rTI'* 
\:..0~ 341 

WATER SYSTEM V556 > M-22EB01 >--~~::.1_4_?_:-ij~ll_::.l_':.__ 
IE 7 I 

< M-22EBOI 

I E-7 l 

ISBM01BI 

~* 
y341 

e---~ 

I I 

HBO HCD 

417-HCD- 1 ,../ 

422-i-JCD-31t 

VE~DOR 

\!.Y 341 

([E,') "''lt~ 
~~~ ~~* 

[==:===:=:J--_l--~~V7!22~~----~ '--!" Ill 

I PBM04B I 
STEAM GEN. 

RECIRC. 
PUMP 

V730 

STEAM GEN. RECIRC. 
SAMPLE COOLER 
*: EBM03B I 

LOCAL '----lbllllldt--t~ 
SAMPLE 1.: ""* .. 

I 

I 

I 

CLOSED COOLING 418-HCD-'•{--

(PI\* 
~342 rTI'* 
~'\' * \:..~ 342 
>L 

WATER SYSTEM V560 > >- EB-144-HBD-1" -~ M-22EBOI --------------~~-

1 E -71 

V5 73 i' 

~-- ~-

<------~L'__E:B_::.1_45.::-f113D_::.1_''_j __ f'~ I,_, 
M-22EB01 "-, ~ , .J ' 

IE -71 HB~ I _:co 
HBO HCO 

ISBM01CI 

VE~OOR 

* 0 

"' ~ > INOTE1l I I IC-61 408HCD3" I I 

BECHTEL 

4 
STEAM GENERATOR "0" 'l,:, 

) M-22BM01 >---{:;*::}--~--- J M-22BM01 > 
I A 5 l I NOTE 1 ) I 

~" :;; X 

>1---~+·---. 
SEE ~OTE 2--i ~ f J;: 

= wo c-:> 
oro 
ZN 

11 VSS;; 401-HC0-2" 
II 7~;~--,-----~.--~~~~------------L4 

HCD-1" 
N 

wl 
w::< 

BECHTEL 

' 

-
N 
I 

0 
u 

'f 
<r 
0 

"' 

STEAM GENERATOR 'A" 'l,:, 
> M-22BM01 >---{:;*::}--~---- 2 

I NOTE 'i ) I 

en~ 

M-22BM01 > 
IF 51 

"'" "' y 

~1------t~ ·-------
SEE NOTE 2--i ~ f J;:: 

-= ~~ 
oro 
ZN 

" ~554 403-HCD-2" 
II -~--~--~~._--~~~~----------_l~ 

HCD-1" 
N 

WI 
w:> 

BECHTEL 

' N 
I 

0 
u 
r 
I ,_ 

0 
~ 

STEAM GENERATOR "B" 'l,:, 
> M-22BM01 >---{:;*::}--~---- 2 

I NOTE 1 ) I 

en~ 

M-22BM01 > 
I D 5 I 

m'C7 
"' X 

~ 1------+:, t------. 
SEE ~OTE 2 ____::r ~ f J;:: 

l ~~ 
oro 
ZN 

11 ~55~ 406-HCD-2" 
II :~---L,---~.--~~~~----------~~ 

HCD-1 " 
N 

WI 
w2' 

BECHTEL 

' 

m r 
~ 
m 
> .. 

' N 

' 0 
u 
I 
I 

0 

STEAM GENERA TOR "C" 'l,:, 
> M-22Bfl01 >---{:;*::}--~---- ) 

I NOTE 1 ) I 
O'G 

en~ 

M-22BM01 > 
I C 5 l 

~X 

~ 1------+~ t------. 
SEE NOTE 2--i ~ f J;:: 

= wo 
c-::> \ - "-

I I AE-V327 Vo8~ 
L- I --[><}--~I SEE NOTE 2 I ~-,--'---~----'L----j''::X~:'~-1 c-~-------'------- --

" " AUX. FEEOWATER I 
[=~=~=}---.:_l __ fV~7~3J3-----~ ~56], 409-HCD-2" *~ 11~-----,--~:~--j~<~'-J~--~----~--~~~~-------------L~ 

HC0-1 " 
DCD 
ZN 

N 
wl 
w::. 
w~ 

SYS. I > M-22AL01 >-- f'-J----
18-8) 

8 

AE SYS BM SYS 

EBD HCD 

1-- SEE NOTE 5 
I M-22BM01 l 

BECHTEL VENDOR 

7 

I PBM04C I 
STEAM GEN. 

STEAM GEN. RECIRC. 
SAMPLE COOLER 

RECIRC. 
PUMP *: EBM03C I 

V737 
LOCAL c:----lhllllldt--t~ 

SAMPLE 1.: ""* .. 
CLOSED CODLING 420-HCD-'•{ --

WATER SYSTEM V563 > >- EB-146-HBD-1" ,:.:_:::.;--., M-22EBOI --------------~ 

( E 7l 

HBO HCO 

6 

421-HCD- 1 / 2'' 

424-HCD-3/4" 

5 4 

3 2 

3 2 

1 

NOTE: 

REV. DA!E DRAWN 
I 6/t0/9t GDC 

CHKD. SUPY. APPD. 
DJB TJM N/A 

REDRAWN FOR 
CLARITY 
REV. DATE 

2 090303 
DRAWN CHKD. SUPV. 
RLW MA 1 TWS 
INCORPORATE 
MINOR CHANGE 
CAR 200305441 
REV. DATE 
3 110904 

DRAWN CH~-0. SUPV. 
MAL RLW TWS 

I NCORP. 
RFR-22941 A 

1. SYSTEM INTERFACE ARROWS SHOW NORMAL FLOW DIRECTION. 
WET LAYUP RECIRCULATION FLOW IS IN THE OPPOSITE 
DIRECTION. 

2. REMOVABLE SPOOL TO BE IN PLACE ONLY DURING STEAM 
GENERATOR WET LAYeR RECIRCULATION MODE. REMOVABLE 
SPOOL TO BE REPLACED WITH BLIND FLANGES DURING 
NORMAL OPERATION. 

AS-BUILT CLASS 
DRAWN IOATEJ 

N/A 

1 

Cf-1!<.0. \OATEl 

N/A 
PIPING AND INSTRUMENTATION DIAGRAM 

STEAM GENERATOR SLOWDOWN SYSTEM 
(FsAR FIGURE 10.4-8 SHEET srm N/A 

SUPV. lOA TE! 

LOCATION I I CLASS CALLAWAY PLANT N/A 
APPD. COATE! 

UNION ELECTRIC COMPANY 
ST. LOUIS, MD M-22BM05 

1 

REV. 

3 

H 

G 

F 

E 

D 

c 

8 

A 



H 

G 

F 

E 

D 

c 

B 

A 

8 7 6 5 4 3 
( 0 l ~Ol\fZZ-1"-J /F@ _-_-_-_-_-_-_-_-_-_-_-_-_-_~;__\ ...... ~ ,-®a;---2 ~i~b=~:::~=lb?o-~Ji~~s-~:~;-6~61.HS-121B-7> ~~ --------- ®o26 G@ AsTs ,

4 & (FY\~ 58 11 B G NOTE 2 ' .. >~118 I 026 FROM PSL -16 & 19 (------ I -- -----------1 I 118,/--( I SEE NOTE 9) L2J 

\{-/14-:;----\%-:;----------------....._, qp----~0---~ IE-: & B-51 (-------- i Gill -~~-(AFAS ~ -©00;1 /~-('~~~~\OTE 91 

I EBB DBB ~ '\~0~---- ~---2PUMP "B" START PT I 005 y __ s-----~ <«/ /]" l LSP CLOSES 

i ~----------H~--NO~E-:---(To BYPASS PANEL ~3'4~VI V094 13 TE ®=I ! I PI v-r 
I 5 8 FV030 V027 42 .- V088 ----~ 27 wit-~ 
I V037 V036 V035 V031 SEE NOTE 12 _c., HV 

047-088-4" 018-DBC-4" 4"~ \_; V017 3LI I c:6" V019L\ V003 ~ I 013-DBC-6" r A 005-HBC-8" 
~ L.o. (f) ~::kT~Iz os~~~sc V102 L.o. L.o. 093-DBC-4'~ vors V026 ~') --1r-r---.r 'V018 "f-.L..-To~-l..-/,f----1)k":J------"==.::....:;.... ___ _. _______ --, 

o i J~118,--{'TOHA-51H-61 1"101 v~.7~. ~ 1"1DJ~ I IPAL01BI G p 
®11~--~-====_j H6Y l/P V14"* --< M-22KA05 < A~' V208 ~ ~ ~ ,----l ~~L§;D005 ~~ ~.~Dl FRO~SL25 

To BYPAss (---;---~ v149* A/s I A s I v212 I ~o5a EV--~ I AMUOXTOFREEDDRvfA\EENR ---~--1_~ r ~ 

( A-3 J 

PANEL I HV q V21 a 3// ~Bh 13 r1I\ : PUMP "s, L_~ --- -----~05-3 -v--~026 Y1E L_ __ ~6s N~iE 5 s g~g=4" lVI v ~oo5 I yos3 ~ _! ~ 
STEAM GEN. "0" 'V 

MAIN FEEDWATER SYS. FROM LSL26 < M-2 2 AE 02 ~--- {..-/-'!-; --"-'-'--'='--'------1 f---'Y::e:::f-'--1 
ASTS (--"- 1 -( LSP OPENS ( A-3 l ( F 7 J 

I ~ "ll~ L. o. ~----, c V1 01 I 

I -r > L~_b FO I "-, ~ L (Fi\ 1 (FY\ 2 1 ~.._ ~ - I B-4 & D-4 I ('---_j 
~-;~~--_j_~4-:;--r-l - FT T l __ j ~i~' ... "- ~---@----2 T?H~~)5 1il{Q) f 

1
./EBB DBB I '-' I HS u V029 * 

I ,;--------1 ~ r-::;--1 ""'" I / 7 118 ~ (NOTE 14) TE ---------~ 
I // M FY ~ NOTE 2"-,"- I // ~ 47A ~ _j G-1 II --~-;-------- 78-05-;--,, ... ~7KA ----~ 8 s V192 V190 * TE SEE NOTE 4 

~ ~ OBC DBD L · 0.' ~iJio 478 8 I ""'- 006 ~ C PUMP "B" START ~ 

I EBB DBB ~- '---=--=---=--=--=---=--l_ _______ ---2 TO BYPASS PANEL ( v) SPARE 

I ~ HV 1"<Dl ~:~ 
1 7 NOTE 1 ~ 3//(VJ PIPE 
I V167 TUNNEL V194 V196 
I 088-HBD-2" .... 
I V034 V033 V032 .___:..:..;...;;;;;:_:;__+------'-----{ ""'' 048-0BB-4" 01 6-DBC-4" -
I 

CONDENSATE 
STORAGE TANK 

--1 M-22AP01 > 
SEE 

H~!BD _____ ..... 
V163 V187 

\voo; voos 

v 'II~ L~. 
NOTE 6 _j ~ 

(SEE NOTE 91 ~~ I 
.._ I 

-.., I 0 
fHlS'\ A fHlS'\ 
~-;-- y ---~005 

~---~ - ---1 ~ 
I 25 

.--L HV 
FROM HV-31, 

HV-32 & HV-33 
30 

ESSENTIAL 
SERVICE WATER 

~f--~·-~-22EF01 I 0 < 
NC ( B 7 l 

~ 
~ 

~ 
I rn 

rn w 
I 
~ 

L.O. L. 0. 
V) SEE NOTE 1 5 ( F 4 l rn 

I 
I 
~ 

V004 I s 'Prn 
~053 

I 
L_ ______ l 

01 

0 
n 

0 

V103 

1"(DJ 

--< M-22KA05 < 
( G 8 J 

V056 

PANEL 

m 
0 
> 

v 

von 
L. C. 

FI 
50 

1 "I 0 I 

V193 

V143 

V1 42 

V040 
L.O. 

INSIDE OUTSIDE 
AUX. BLDG. AUX. BLDG. 

V191 
L.O. 

V041 

087-HBD-2" 

PIPE 
TUNNEL 

v 
(NOTE 14 l 

@»-
1----' 

V1 09 

V197 

.__1 95 
CONDENSATE 

STORAGE TANK 

--1 M-22AP01 > 
( G 4 l SEE NOTE 15 

~--2 AF AS (AUTO START l 

I 
I 

~ 
0 SAMPLE c:._ ___ , 

CONN. L-

\7 
V137 

L~ 

LRW 

\~ 

I [iJ 

Effit s ~ (§t5 V136 SAMPLE 
CONN. 

0 '-'-' rn 
1"(DJI 

~B --< 
TO-

ZA-30 
( F-3 l 

( LSP OPENS 
( A-3 l 

[i] 

®oos 

---8 
~ 

N 
I 

u rn 
0 
I 

SEE NOTE 13 

TO PAL-13 I ~ LRW _j 

I (H-5 l I V188 V164 31 ESSENTIAL 
1----(VIA INTERLOCK 1--1 -- 0-23 l!v:ESEE NOTE 6 HV 

-N 
0 

(PSL\ A 1 '"a"IVI ::: '--V009_ ~ ! 007 _HBC-5 " SERVICE WATER 
1\g--v-----------~ HB~ ~SHBC r--lV""'i,f--'--lr[::x>><::]~f---.... -----,----ll~r::f-~·-<M-22EF021 Q < 

PT ~ PI ~~I OJ L.O LSP IA-31 ~"'-r As ID 71 
16 ~~ 17 I ®a; CLOSES V007 : f /~\ 

V039 V089 

2 
PUMP CONNECTION DETAIL 

MOTOR DRIVEN PUMP 

IV I 

3/a" au I CK 
CONNECT 

/ " IV I 

1 

-~ SEAL PIPING 

c 

I 0 I 

FLEXIBLE~ 
HOSE TO DRAIN r 

(SECOND CONNECTION 
ON FAR SIDEl (Dl 

OPTIONAL LRW 

B 

G 

'o/(0) 
I LRW 

CONN~~~~~P~U~M~P-tV~A~L~V~E~#t-~L~I~N~E_Nf:U~M~B~E~R~r---~~P~U~R~P~O~S~E~~----{ 
A f'1 1/4 IN A 052-HElD-1" BASEPLATE DRAIN 

f--'-'-1 B OS3-HEl0-1" BASEPLATE DRAIN 

B 

c 

0 

E 

F 

G 

H 

J 

K 

L 

A V115 054-DBC-1" DRAIN-SUCTION NOZZLE 

31<1 IN. 

OF 
A 
B 

A 
B 

A 

B 

A 

B 

B 

A 
B 

A 

B 

A 

B 

31" QUICK 
~ONNECT 

/ " 

055-HBD-1" DRAIN-SUCTION NOZZLE 

056-DBC-1" DRAIN-SUCTION NOZZLE 

057-HElD-1" DRAIN-SUCTION NOZZLE 

OS8-DElC-1" DRAIN-DISCHARGE NOZZLE 

OS9-DBC-1" DRAIN-DISCHARGE NOZZLE 

V11 9 079-DBC-3/4" SUCTION VENT 

V120 080-DBC-3/4" SUCTION VENT 

V121 081-DBC-3/4" CASING VENT 

V122 082-DBC-3/4'1 CASING VENT 

060-HBD-3/4" DRAIN-BEARING BRACKET 

061-HBD-3/4" DRAIN-BEARING BRACKET 

062-HBD-3/4" DRAIN-BEARING BRACKET 

063-HBD-3/4" DRAIN-BEARING BRACKET 

1ST STG. BLEEDOFF 

STUFFING BOX INLET !21 
V182 CASING VENT 

V179 CASING VENT 

V183 SUCTION VENT 
V178 SUCTION VENT 

* V232 CASING INBOARD DRAIN 

* V234 CASING INBOARD DRAIN 

* V233 CASING OUTBOARD DRAIN 

* V235 CASING OUTBOARD DRAIN 

*VALVE IS L.C. 

PUMP CONNECTION DETAIL 
TURBINE DRIVEN PUMP 

8}-CIVl 
0 v 1 
0 
rn 

0 0 
~ CASING 

IV I 0 
u 

V180 I 

VENT'-
V123 

REV. 
42 121713 

DRA\1/N CHKD. SUPV. 
MAL RLW DME 
JNCORP. 
CAR 201306012. 
REV. 
43 

DATE 
020314 

DRAWN CHKD. SUPV. 
MAL RLW DME 
INCORP. 
CAR 201309074. 

REV. 
44 

DATE 
110114 

DRAWN CHKD. SUPV. 
T JC JHK SKC 
INCORP. 
MP 13-0024. 
REV. 0 AND 
FCN-01. 

REV. DATE 
45 040616 

DRAWN CHKD. SUPV. 
RLW TJC JHK 

INCORPORATE 
MP 13-0033, 
REV. 0 
(PARTIAL). 

REV. 
46 

DATE 
042216 

DRAWN CHKD. SUPV. 
MAL RLW JEN 

INCORP. 
MP 13-0033, 
REV. 0 AND 
FCN-02. 
IFINALI. 
REV. 
47 

DATE 
100416 

DRAWN CHKD. SUPV. 
MAL T JC SKC 
INCORP. 
MP 13-0033, 
FCN-06. 
REV. 
48 

DATE 
031 517 

DRAWN CHKD. SUPV. 
CNS RLW DME 

INCORPORATE 
MP 15-0009. 
!PARTIAL P-011 
REV. 
49 

DATE 
040417 

DRAWN CHKD. SUPV. 
JER TJC DME 

INCORPORATE 
MP 15-0009. 
!PARTIAL P-021 
REV. 
50 

DATE 
051617 

DRAWN CHKD. SUPV. 
CNS MAL DME 

INCORPORATE 
MP 15-0009. 
CFINALJ 

' ~ 

V049 

L.O. 

V048 
049-DBB-4 II 

NOTE 2 ~~~ I ~~r 

025-DBC-4" V047 

L. 0. L. 0. 
V043 

V1r><:i f---.....L-+-:o-:-2 o:--"'D"'sc,....-76 ,;;-, r-1-D-.....:!....1 I 6 " vo 2 2 Y §; "- ' _ 1 ~1 ~ ¥ ~ ~ \Y ~ H ec"' H B n 
SEE!' VNOo'\-1: 1 2 I') G , rf+""-_J'(l-..1....---,r--....,,f---.L......L.--II-'t v//":'F----I>""=~J-...L..---"' _____ ,;;0;;,04,;,-.:;H::;;B;;,C -,:8;._" ______ _, '4' ( v I I rn 

rn w 
I 
~ 
N 
0 

®0 ~ 
yoo6 

1 @s I 10 ,--{'TO HA-5 IH-61 
I / 11 8_j 

V104 

1"(0) x----- I/P V152* 
@11~-- y ------ ~6 

r---~ V153* 

--< M-22KA05 < 
( c 8) 

TDP~~~tSS (---j ~ .....,1/"lq'-ftL,-'A/S 

F3E L_ __ -(ff) : N~~E ~~ S 

STEAM GEN. "B" ~ 
MAIN FEEDWATER SYS. 043 _EBB-4 " V068 V067 03 B-DBB-4 " 037 _DBC-4 " V066 < M-22AE02 ~--- {/'f-; ----"'"'-=:....:..-----1 f--....L.-{)t::}--1 f---l.-/}--"'"'-'=-'----1::-J----,..----{ 

(C 3J ~ ~~ ; CO® ,--~~' ;,*eo'"""_ L.O. 

FI FY 1 HK ~ 1"(0) 
3A 00-611-- 3-14-7 --- I 11 B "-~~ ~--------~TO HA-5 

EBB DBB ~--~ 118 ~ ~ I ® ( H-6 l 
I I ~~~~ I HS 

I ~ [iJ '-.> I / 11 118 
I ,---~-------- --, 1 ~OTE 2 '~/ 

_ _j I \:.%3 53 ~ HK ---- I 
1 B I " 11 A 006 __) II II I EBB DBB ~ ''------------ ~---c PUMP A START 

I ~----------L---------2 TO BYPASS 

I HV NOTE 1 

PANEL 

1 1 1 
I V046 V04S 
I 
I 

~ 
~053 

I 
L~-----~ 

~ 

~ 
I 

'" rn w 
I 

7 
N 
0 

L.O. 
~N002 

yoo6 

023-DBC-4" 

1 @s 
I 12 ~--(TO HA-5 (H-61 
I / 11 8 

V105 

1"(DJ 

V044 

L. 0. 

~----j [iJ I // _____ _j l/P V154* 

@11~-- ------ ~i 1-rv"'l--cJ---( M-22KA05 < 
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CONN.~ ~---~ 

I I SEE NOTE 
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NOTES: 
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I LRW 

FROM AUX. FEEDWATER 
PUMP TURBINE 

- - -( M-22F C02 < 
( C-4 J 

1. HV-5, HV-7, HV-9, AND HV-11 ARE PDSITIONABLE. 

2. MANUAL CONTROL STATIONS WILL HAVE INTEGRAL 
POSITION LIGHTS AND REMOTE AND REMOTE CONTROL LIGHT. 

3. INBOARD MOTOR BEARING TEMPERATURE (COPPER­
CONSTANTAN THERMOCOUPLE). 

4. OUTBOARD MOTOR BEARING TEMPERATURE (COPPER­
CONSTANTAN THERMOCOUPLE). 

5. FOR LINE NO. 028-DBC-8" ONLY: PIPING WILL BE 
NORMALIZED AFTER FABRICATION. 

6. DRILLED 3'16" DIAMETER RESTRICTION TO MINIMIZE FLOW 
DURING ESW SYSTEM OPERATION, POINT AT WHICH QUALITY 
GROUP & SEISMIC CLASSIFICATION IS CHANGED FROM "C" 
& SEISMIC TO "D" & NON-SEISMIC. 

7. DELETED. 
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8. THE FOLLOWING CODE/NON CODE BOUNDARIES APPLY TO ALL 
CARBON STEEL VENTS, DRAINS AND FLOW TAPS ON THE 
DISCHARGE PIPING OF PUMPS PAL01A, PAL01B AND PAL02, 
EXCEPT WHERE INDICATED. 

( C 7) s L, O. 1 ;~·~0·1 ~~c V098 03~~~~C-6" 
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( NOTE 5 l 

Y0 54 0 
00 
0 
> V050 

("::_ r' 11 A 1 __, 002-HBC-1 0" ~ L' O' ~ A :.____r: :l.J '-......__, r-r---r ' >< - 1-1- ~~~~~~' IT r-r.---:fi Ff----1--' 
V001 -1=1: = 

0 .,_\'"L' (Pi\ VOSS < 051-HBC-12"~ (Fi\ (FY'\ 1 "I D 1 090-DBC-6" 
~o-;1--~-;---- EBB DBB 

I os~~c 
(Fi\ _j '"{lVI ~ .... 
~8 V199 

HBD DBD 
CONDENSATE ~ 

STORAGE TANK I 

V198 
L.O. 

045-DBC-3" 

DBD DBC 

V219 

V053 

v 111 

v 
1 "I 0 I 

L.O. 

n 
I 

u 

'" 0 
I m 

N 
0 

PT 
21 

I 
I 
I 
I 

,----~ 
I I 

~I 218 

I PALQ2 I ~~ I ~B), 18 ('LSi:' ) TO L VOB 6 ~~rn 
. . \ 26 uol LAL24 [i] '-r 0 > I s 

f-.'c P'c_ I\+-----t---'1-{ ( P-26 ~ 
\26A """ PT PT I c.'_ 0 

'-----"--- I 37 38 1 "CDJ~ 
TURBINE DRIVEN 1 ~sL TO PAL-24 ~ 
AUX FEEDWATER ~- -- -2 VIA INTERLOCK I -j 

PUMP 26 053 IG-4 I I 26 I 
~-J @I 

V141 @I 118 < L 046-DBD-3" 
M-2 2 APO 1 "---C:-X:t-.----'=--"=-"---+--l::e:f-.l.....--' 

- PIPE LO 
V140 

L_rPi\ I 
I QD I 
I 026 1 

ANY REVISION TO THIS DWG. 
MAY REQUIRE A REVISION TO 

M-22AB04, M-22AB05, 
M-22AB06 AND/OR M-22AB07 
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s INSIDE 
AUX. 
BLOC. 

s 
DBC 

V200 

005 

FROM NON-SAFETY 
AUXILIARY FEEDWATER 

PUMP 

s 
DBC 

INSIDE 
AUX.BLOG. 

CBD 

PIPE 
TUNNEL 089-DBC-6" 

'----...-------++---------< M-22AP01 < 
L.C. (B-8) 104-CBD-3" V223 

PIPE 
TUNNEL 

BURIED 
PIPE 

HARDENED 
CONDENSATE 

STORAGE TANK 
094-DBD-4 II 092-0BC-4 Jl 
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M-2 2 AP02 T---------+--I r-::-;,;;,..=~,-r)-_._--j..,;,;;;;;,;=..,;,:;'--..L..--f'...___f-"'-r-11J:: f-,=,..,....-""T"'---' 

( E 8 l -.--'---~ V216 F • O. HV220 

~¥ N rn 
~ I 5 

LJ 0 

1"( D J ~ 

V221 

LJ 
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INS I DE OUTS IDE 
AUX. BLDG. AUX. BLDG. 
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9. ASTS (AUXILIARY SHUTDOWN TRANSFER SIGNAL) 

1 0. 

IS INITIATED AT RP118B ElY RP-HIS-2 WHICH TRANSFERS 
CONTROL TO THE AUXILIARY SHUTDOWN PANEL WHILE 
ISOLATING THE MAIN CONTROL BOARD CONTROLS AND 
INDICATION. 

CONNECTIONS FOR ALTERNATE COOLING SUPPLY FOR THE 
AIR SYSTEMS COMPRESSORS OR FOR FLUSHING THE ESW 
SUPPLY LINE. THE AFFECTED ESW TRAIN IS INOPERABLE 
WHEN IN USE. 

11. VALVE HANDWHEEL LOCKED IN NEUTRAL POSITION. 

12. FV030 AND FV042 ARE AUTO RECIRC. CONTROL CHECK 
VALVES. 

1 3 • ALV0028 AND ALV0040 MAY BE LOCKED IN A THROTTLED 
POSITION. PUMP MINIMUM FLOW REQUIREMENTS MUST BE 
MAINTAINED PER RFR 21751A. 

14. INTERNALS OF SWING CHECK VALVES V029 AND V041 HAVE 
BEEN PERMANENTLY REMOVED PER MP 02-1018, REV. B. 

15. INTERNALS HAVE BEEN REMOVED FROM VALVES V194 AND V195. 

1 5. THIS CONNECTION IS FOR 
EMERGENCY CORE COOLING 
UPSTREAM CONNECTION. 

BEYOND-DESIGN-BASIS (FLEXJ 
ONLY. SEE M-22AP01 ( D-8 l FOR 

AS-BUILT CLASS 1 
DRAWN (DATE l 

~~NI_Acm~PIPING & INSTRUMENTATION DIAGRAM 
'""· N/A '""' AUXILIARY FEEDWATER SYSTEM 
surv. (DATE! FSAR FIGURE 10.4-9 

N/A 
APPD. (DATE! LOCATION 

N/A CALLAWAY ENERGY CENTER 

UNION ELECTRIC COMPANY 
ST. LOUIS, MD M-22AL01(Ql 
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NOTES: 

1. PIPE CLASS CHANGE IS MADE AT FIRST WELD DOWNSTREAM OF 
ISOLATION RESTRAINT SYSTEM. 

2. RADIATION DETECTOR VIEWS PLUME FROM TURBINE EXHAUST. 

3. WELDS IN ASME SECTION III. CL~S 2 PIPING SYSTEMS WITHIN THE 
BOUNDARIES IDENTIFIED BY THE SYMBOL MAY BE SUBJECT TO 
VOLUMETRIC EXAMINATION DURING HE PSI AND/OR IS! PROGRAMS. 
THE SPECIFIC WELDS WITHIN THESE BOUNDARIES AND THEIR 
INSPECTION REQUIREMENTS ARE DELINEATED IN THE PSI/IS! WORK 
PLANS PROVIDED UNDER SPECIFICATION M-189. 

4. DELETED. 
5. DELETED. 

1 
REV. DATE DRAWN 

8 12591 MAL 
CHKD. SUPV. APPD. 
GDC TJM N/A 
REDRAWN FOR 
CLARITY. 
REV. DATE DRAWN 

9 50892 MAL 
CHKD. SUPV. APPO. 
GDC TJM N/A 
IN CORP. 
CMP 90-1022. 
REV. DATE DRAWN 
10 70892 RLW 

CHKD. SUPV. APPD. 
GDC TJM NIA 
IN CORP. 
RFR-10333A. 
REV. DATE DRAWN 
11 050196 JHK 

CHKD. SUPV. APPD. 
EWM AMR N/A 
IN CORP. 
RFR-16775A. 
REV. DATE DRAWN 

12 052296 JHK 
CHKD. SUPV. APPD. 
RAM AMR N/ A 

MAIN STEAM ~ 001 -DBB-4 " 
) M-22AB02 )-------r---~------{_><---:J--.------...,~"'-~ 

I C-4 I I 'l" V001 V024 

c-rl MAIN STEAM 
A A 002-DBB-4" rl//f---1 -l /}-1 -----.-----[.KJ-----:_---,-------< M-22AB02 < 

V025 V002 L.'\ I ( C-4 I 

6. DELETED. IN CORP. 
CMP 96-1 003 
FCN-01. 

I I 087-DBB-11" 
L - ...J '><._" I I '----,,.:! 

v ., I I r 008 DBB-1 " 

'-l--r--c:Jit+-""""C'""11 

YS 
9 

d) V114 \"_ 

F3D DBB DBD 

DBB-1 /2 II 

-

DBD-3/4" "' "' 0 

u 

"' 0 

009-DBB-1 "--oo-1 088-DBB-1 " I I 
DBD-3/4" -'"' L.--1: I -: -: *J--.J 

11-\::!......+IC.r-,---..../ 
V11 5 

DBD DBB 
NOTE 1 <±> 

~ DBB-1 /2" 

YS 
8 

7. 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 
'0' 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 COOLING WATER SYSTEM FOR THE TURBINE DRIVE WAS 
SPECIFIED AS A CLASS 3 COMPONENT. 

REV. DATE DRAWN 
13 062096 HLP 

CHKD. SUPV. APPD. 
RAM WAW NIA 
IN CORP. 
CMP 96-1 003 
FCN-02 
REV. DATE DRAWN 
1 4 122696 RAM 

CHKD. SUPV. APPD. 
DLBr AMR NIA 
IN CORP. 
RFR-17624A 

AUXILIARY STEAM LC 10. VALVE HANDWHEEL LOCKED IN NEUTRAL POSITION. REV. DATE DRAWN 
15 040898 MAL 

003-DBC-4 II ... 

) M-22FB01 )-----------------....... ~l--=...:;.:;,;;:..,.;. __ f'--
1 

11. VIBRATION ELEMENTS ARE NOT USED FOR VIBRATION MEASUREMENTS. CHKD. SUPV. APPD. 
EWM JHK NIA 
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3 BY~2ss ~ r -( ,H,V? J * 
26 PANEL ~ I" y [2J 

004-DBC-4" 

I ____ _j [2J L"J MECHANISM 1 
3& 

ASTS 
SEE NOTE 7 

3 " '4 

THEY MAY BE REPLACED WITH PLUGS. SIZE: l,z" NPT. 
SEE RFR-08809A. 

12. DO NOT INSULATE PIPING ADJACENT TO STEAM TRAP. 
SEE RFR 16772A AND RFR 16772B. 

13. MECHANICAL LINKAGE BETWEEN GOVERNOR AND TRIP 

~,---~M:E~C~H:AN~IS~M~·--------------------------------------------~'\ 
~~ 14. VALVE POSITION IS LOCKED, AS DOCUMENTED IN CAR 201107803. ~ 

<f-l ~ 11 ----0'zl~L I- TRIP ,----G 
~ I 315B DWG. I 118 

3 "1" 1s x 1 2 
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REV. DATE DRAWN 
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1 7 
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INCORPORATE 
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REV. 
1 8 

DATE 
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1 9 
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DRAIN CONNECTIONS 

G) ABOVE SEAT ORA IN 

@BELOW SEAT ORA IN 

G) HIGH PRESSURE LEAK OFF 

G) LOW PRESSURE LEAK OFF 
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m ,__ 

'------1-
"' I 

LOCAL 
SAMPLE 3,..{ 

r.l 

V963 

u 
V024 

SPENT RESIN 

0 
f--NOTE 1 TANK 
I X ISECONDARYI 

• 1 HC-09_9_-H_CD_-_3 '-' ) ) L-..,.. _ M-22HC02 
'·v1 o."7 I C-3 I 

~ -r--080-HCD-3" SPENT RESIN 
SLUICE PUMP 

~NOTE I ISECONDARYI 

' I X HC-131-HCD-3"-< < t-...L.._,._..,. ..... r-"''""-"-'· ------ M-22HC03 
3" x2" V108 IF-71 

081-HCD-1" 

7 

LOCAL 
SAMPLE 31/ 

r.l 

' V964 

' V030 
L 

0 
u 
I 

1 SPENT RESIN 
6; f-4--- NOTE 1 TANK 
o I X ISECONDARYI 

L--f<l, H£_-J.c:..!_:H.,S!;_-2,':._) M-22HC02 > 
V116 ID-31 

,---- IJ8c:-HCD-3" SPENT RESIN 
/ SLUICE PUMP 

r:-NOTE I ISECONDARYI 
J X -130-HCD-3"-< < t-...L.._.,_..,....,..r ------- M-22HC03 

Vl17 IF-61 

089-HCD-1" 

7 
X V025 DRW 

M 22HF02 < xX vozs 

" 
X V031 DRW 

" 

C023 
~ 

L'..J 

HCD 1 u 
IG-71 

.r;-*---;1(----{ P D I H\---*-"· 28 

C024 'J V027 
y 

I I 

COI1 
7 

V032 

" 
® C018 

I ~ L'..J 
I I 

I 
V033 

" 

' 
"' I 
0 
u 
I 
I 

N 

258-HCD-1 II __ / 

rNOTE 1 

SPENT RESIN 
STORAGE TANK 
I SECONDARY I 

) M-22HC02 > 
rNOTE 1 

SPENT RESIN 
STORAGE TANK 
I SECONDARY I 

7:) M-22HC02 > 

' 
"' I 
0 
u 
I 

' "' m 
0 

lr 
v 1 21 

I" 

7 

014-HC0-3" 

016-HCD-3" 

V056 I C-3 I Vl45 ID-31 

HC-290-HCD-1 " HC-289-HCD-11,..{ 

0 16-HCD-3" 

014-HCD-3" 

TO HY-62 
ID-41 ~ 

PP AND FLUSH 
CONNECTION 

3 " "4 

vI 41 

I yl3~-------8 

I 1 22 

II 

3,../ FLUSH 
CONNECTION 

I <21-=--I ®I 
J I •r 

c;~~ I V039 V142 

1-il- 1..-- 015 HCD 3" " ___, 

~03~ !\ ~03~ VoW ~~~==:;~~=~~ j\L~~-~~=-~~~~-·1~--l~t-------~ 
1"xl,..{ ~ I \_3. 

" -__...r.....,~·~----'l 1 
"xl

1
'z" 

097-HCD-1 Vl24 I 

098-HCD-1" 

IPHF04BII 

FROM LS-19 IG-41 

L ______________ l ~ 
I /\!.9132 

SECONDARY LIQUID I / 

WASTE DISCHARGEjPUMP~-------~/-~ 

DRW 

I I 
TO HY-62 I I 

I -----( FROM LS-20 IG-21 

PP AND FLUSH 
CONNECTION 

10-41 ~IS I I 

I 19 132 I 0D 
II I II I 3"/ FLUSH 

__ CONNECTION 

L----0--J '-' 
3 " <-: "4 

\r; 

DF'w 

6 

Vl43 ~· V04;----e •lr 
V144 

I 

V042 

1 "x1"2" -------r\1 
• • T 
V125 

IPHF04AI 

" •II> N 017-HCD-3" 
vo4 3f-.... ,..;;.."-=;....;;'--'---_,vo45f--•---....l 

3 " 11" X "2 

5 

;123 

\ '; 

DRW 

' "' ' 0 
u 
I 
I 

"' "' 0 

' 
"' I 
0 
u 
I 
I 

<0 

0 

3 " v "4 

'"' 

014-HCD-3 II 

Vl20 
r; 

DRW 

r--M ~---:"1-...;~ 3,/ p . p . 
V345 CONDENSER 

107-HBD-3" . .-, AD-312-HBD-3" ::,_ ) 

L--.ellllf--~1""""="""-'"'-"------y~~lr..._ __ ;:;AD':l~<-~,,'i." u~J'u;-·-------------7co~~~ 2 :~~~ 

SECONDARY 
LIQUID WASTE 

EVAPORATOR 

M 22HF01 

I D-5 I 

V275 

.. ... 
V147 

~LOCAL 
: ® 

132 

' V046 
L,O 

~y v 
h-3 '-.:: 188 

I 
I 
I 

FE 
23 

4 

' N 
I 

0 
u 
I 
I 

m 
0 

L 

' ~ 
I 

0 
u 
I 
I 

N 
0 

V276 r NOTE I 

V968 
!" <CE 

--'="" 
NOTE 23 

3" 
.__ ______ .... .,._] I " ORA IN 

;16~ 

LAUNDRY WATER 
STORAGE TANK 

I 05-HCD-2" Vl 33 
HB-z4s':HCD-Z::2> M-22HB04 ) 

IE -5 I 

0 

3" xl" 

OEM! NERALI ZER 
WATER 

DEGASIFIER 

~ ------'> M-22HB03 ) 
"' HB-210-HCD-3"LL_~~~-
V132 lA-51 

--- NOTE I 

FLOOR DRAIN 
TANK F JLTER 

l...r -----;;-) M-22HB03) 
1'--- I Vl31 HB-290-HCD-1 L--,..,---,.,--~ 

L__ 1 03-HCD-1 " I A-4 I 

DEMINERALIZED 
WATER 

) M-22ANOI 7- j 
I A 3 I 1 

AN-054-HCD-1" ' 

3 

V085 

HY 
45 

L..:.J 

V343 

1 II D 

i----------6;0 132 

I 
I 

<V---------
1 

I 
I 

s 

"\ F. 0. zs 
45 

1----~! -~ 

2 

TEMP. MOD 
00-0009 

REV. DATE DRAWN 
13 031902 RAM 

CHKD. SUPV. APPD. 
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 01-10018 
I PARTIAL I. 

REV. DATE 
15 041104 

DRAWN CHKD. SUPV. 
JHK EWM TWS 

REMOVE 
TEMP. MOD. 
01-0009. 

REV. DATE 
16 072804 

DRAWN CHKD. SUPV. 
JHK EWM TDH 

INCORP. 

E 

MP 01-10018 
IPARTIALI. VL 
f-ocv---r~---11"-1 REV. DATE 

NOTES: 
REFER TO M-22HF01 FOR NOTES 

17 081104 
DRAWN CHKD. SUPV. 
JHK EWM SKC 

INCORP. 
MP 01-10018 
I PARTIAL I. 

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 

IN CORP. 
CHANGE REQUEST 
MP 01-10018. 

AS-BUILT CLASS 1 
DRAWN (DATE I 

N/A 

'"''· '"'"' PIPING AND INSTRUMENTATION DIAGRAM 
NIA SECONDARY LIQUID WASTE SYSTEM 

SUPV. (DATEJ 

N/A FSAR FIGURE 10.4-12 SHEET 2 
APPO. (OATEJ LOCATION 

N/A 

UNION ELECTRIC COMPANY 
ST. LOUIS. MD 

CALLAWAY PLANT 

M-22HF02 

1 

CLASS 

REV. 

1 9 

D 

c 

B 

A 



H 

G 

F 

E 

D 

c 

B 

A 

8 
£0.:1HZZ-V'l 

LOW TDS 
COLLECTOR 
TANK VENT 

) M 22HF03 

ID-61 

H JGH TDS 
REGENERANT 

WASTE 

317 HCD 4" 

119HCD6" 

177 HCD 4" 

NOTE I 1 

312 HCD 4" 

' "" I 

169 HCD 4" 

LOW TDS 
COLLECTOR 
TANK VENT 

M 22HF03 < 
I D 71 

HIGH TDS 
COLLECTOR 

TANK VENTS 

M 22HF03 < 
IH-61 

LOW TDS 
TRANSFER 

TANK VENT 

M 22HF03 < 
I D 8 I 

7 

LRW 

6 5 4 
LOW TDS COLLECTOR ~ ----l 

TANK OVERFLOW ~--- S 
M 22HF03 < ,-------

1-
'_ ~ .--.;;.3.;.1 3;..-.;.H;.;;C.;;.D_-6;_'_' -1-------.....----I;.;;D;....;.7.;.1 -----------'3;.:.1.;;;3...;-H.:;C;;:;D;..-..;;6_" ___ ,._ _______________ -, ~ y n -----ll 
-_r 1----200-HCD-6 II \_ 81--<' ~ 

V346 121-HCD-6" "- ~v I .-cr_-,--/------~T~URmB~I~N~E~~-------r----{)vi(~----------------14-I---H-C-D---3-"----~~N-O;_T~E~4;__ __________________________ ~------, '\_1'" I 81 -.~-- S '/ 

• BUILDING ~\ I -J)0 
178-HCD-6" : 2:3 ~ EXHAUST ~ NOTE 4 312-HCD-4" I YFL 

''4' PLUG & HALF COUPL lNG 

318 HCD 6" 

~ 
FL 

A/S 

::; :2 6 ~M~z~2H~F~o~3GE-TE;f_ > N ~ \._ 
rrN {H7) 
W I ' "" I 

' 
*--~I"IDI 

~ , 

1V36·~ 
0 "' " ~ J~,..HCD 

o ----rH I H-5 I 
LRW ~ l ~ 

986-HCD-1" n -U<D .,-0 I 00 w 

~-----~~~~L~: § 
I AS n / U 1 // -fl_::::t 6; 

D 
'-' 
'f 
~ 

"' 

"' ,.,. 
0 uw 
I f­
)D 

"' z 
0 

"' 

HIGH TDS 
COLLECTOR 

TANK 

0 0 0 ~uDJ HBD 

E \~{~ )Q / 
eeEe ~/-eEe 

M 22HF03 < 
I G-2 I 

CAUSTIC 
ADDITION 

M 22HF03 < 

) I H 6 I v-987-HCD-1" 
' 
~ 

I 
D 

'-' "" I 333~Q / 330 HBD I" I W 
~ f-

gznl.:::l.::_L.:;;~§:!...l.J~·4· ~ HU~I :B~~ Q / 

- ---"""---1 HIGH TDS • E •• E • ~ 1/· E • 
COLLECTOR 

TANK I 50 H CD I " 

M 22HF03 < 
I G-2 I 

CAUSTIC 
ADDITION 

M 22HF03 < 
I F I I 

3 

-

r--J 

157-HCD-1" 
1------~ 

V293 
,- NOTE I 6 

2 1 
,-------------------------1 

ACID ADDITION 

) M 22AK03 

IE 5 I 

I 

8---
157-HCD-1" 

V397 

Fo'. 

M 22HF03 < 
I B-4 I 

~~~-----------------3:3~0~-~H~B~D~-~1~"--j < M-22H_r:o3 
HIGH TDS IH 41 

COLLECTOR TANK 
THFOIA 

~"'-',A/S 

REV. DATE DRAWN 
10 04029 DJB 

CHKD. SUPV. APPD. 
SKC TJM N/A 
REDRAWN FOR 
CLARITY. 
IN CORP. 
DEC-0809. 
REV. DATE DRAWN 
11 08099 MAL 

CHKD. SUPV. APPD. 
RBF AMR N/ A 
IN CORP. 
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 ) M 22AK02 
NOTE 4 

I A-4 I 

124-HCD-6" 

NOTE 4 

+ I + 
+ I + 

0 
'-' 
I 
I 

m 
N 

I -/I' '-' '--t> 
I (OH,YJ' / I PCV 
I Q s 7 980 l*l 
L___a-_j /X_ ~.,.___ I THF01 A I ~ 

..., 

vs2:J 

AE 
68 

_0 [J?\_8 
~~ Vl93 

*""--~ LOCAL 
~ 284 1 SAMPLE 

~~~----------------~3~3~1=-~HB~D~-~~~"~----------_j M-22H_r:o3 
IH-61 

HY 
518 

--------, 
I 
I 
I 
I 

RMP 89-2004 
FCN-03 

REV. DATE DRAWN 
14 031296 RAM 

CHKD. SUPV. APPD. 
JHK AMR N/A 

INCORPORATE 1-

HIGH TDS 
TRANSFER TANK 

cr 
w 
"-
V> 

z"' 40'-.j cr--" , 
f-Cc 

~ -cr 
V>W 
O> 
f--0 

"'"' oz 
--"4 

0 "' "- I 
I U 
N 
N ~ 

I 
2 

I THF05I 

' 
"' I 
0 
u 
I 
I 

0 
N 

II 

"" w 
f--
0 
z I 

I 
127-HC0-3/4" I 
NOTE 4 f-------------l 

I I 

., 31 I '"--I"T"""-K""i r®T I 

Vl73 -"' I 

- COlO I 

- I 

i--~0ERNATO~----~~ 

ff 3/t," PP AND 
FLUSH CONN. 

~ crPJ ~ 
I I 
I I 
I I 

~168-HCD-6" 
r.l 

c 

-

Vl62 

I I 
121-HCD-6" 

~ ~ ~,--J 
c ,- I 

Vl63 I 
- I 

I 

' N 

' 

' 
"' I 
0 
'-' 
I 
I 

~ 't~ L~ 
h--1< 1'VI9.>1-6_,--'----IL-T"T"""T"---.--·_FC:1,-x-4 ,-, __JL+.JI ~~'I~ I 1;;-;;*~5 -r--tvV:e16Cl~__J 

t=fJ--t 'lt:::s:: t, 
'/{XI ,j V981 "...__,--.--

138-HCD-1" 

NOTE 4 

V190 

L:J 
LOCAL 
DRAIN 

1----122-HCD-3" 
NOTE 4 

-

-

' 
~ 

V323 

6-J 
() 
I 

7 4 "X3 II 
136-HCD-3"---, 

136-HCD-3" 

NOTE 4 

f­
VI86 

f-

II ..:>.. 

1-r-\_fc 1.\ '>f-1------;=;=;( L6J9T 

V325 [*! 
315-HCD-3/4" 

I THF01 B I 

NOTE 4 

,---31 O-HCD-1" 
NOTE 4 

I. .,..~----~ 52m 
I I I I 

9======J __________________________ '"' _______________ _ 
I I (:T'1 
i L_ _____ l y 
I I 1'\J'i 

rl, I 
I 
I Vl87 

f-

~s.s. TUBING 

HF ~I .. AK TO VALVE 
AKV0506 

I----I1K- -~~~~~~~M~2~2~AK~0~3~ 
'vl9~ 3/4~'X3/8" IE 41 

' 7 
0 ~ 

'-' w 
I f--
1 0 

;;;: z 

,----a---1 
I 
I 
s 

HY 
64 

64 ).._64)LIOUID WASTE 
--~S '-ff- ~ SECONDARY 

lL EVAPORATOR 

1 2 3 -H co-3 " 1----------·t: ~:}------[:«::J-.-----f M 2 2 H F 0 I 

zs 
518 -----8 

CAUSTIC 
ADDITION 

M-22AK03 

I D-5 I 

• 
• 
• 
• 
• 
• 

o Eo 

• • 
HV518 

HY 
517 

• E • • • 

A/S 

V521 

• 
• 
• 

zs 
517 

L:J 

1"(0) 

• • 
HV517 

H JGH TDS 
COLLECTOR TANK 

THF01A 

o E o • 
E 

• 
• 

M-22HF03 o ~~~~~~~A;0~7i-~H~CD~-~~~'J' 
• E • • 

I H-5 I 

o I 
I 

o I 

• 
o I 

.-1 

• 
E 

• 
---

• 
• 
E 

• 
• 
• 
E 

RMP 89-2004 
FCN-04 

REV. DATE DRAWN 
15 112197RAM 

CHKD. SUPV. APPD. 
HLP AMR N/A 

INCORPORATE 
RFR-18496A 

REV. DATE DRAWN 
16 010698 RAM 

CHKD. SUPV. APPD. 
HLP AMR N/A 

INCORPORATE 
MP 97-2005 

REV. DATE DRAWN 
1 7 020498 RAM 

CHKD. SUPV. APPD. 
HLP AMR N/A 

INCORPORATE 
DEC. #1502 

REV. DATE DRAWN 
18 043001 MAL 

CHKD. SUPV. APPD. 
RLW DLB N/A 

LRW 
I"XI/2,L~ U I 

120-HCD-6" I 

I PHF05A I i 

I I 
.I , I. 

I 
I 
I 

-c I ... I I. ...-------------------------------------' 3 "X 2 " VI 7 2 F C I F -6 I H JGH TD5 
COLLECTOR TANK 

• INCORP. 
MP 99-2016 
FCN-01 . 

LOCAL ~--toll. •1129-HCD-1" 
DRAIN Vl7; NOTE 4 

' co 
I 

0 
'-' 
I 
I 

co 
N 

LOCAL 
DRAIN 

[ I. *.1 _ _, 
~ V180 

L 130-HCD-1 " 
NOTE 4 

3/{ PP AND 
FLUSH CONN. 

'-' 

V175 
f-

I 
I 
I 

,------------J 

I 

~ 
Vl76 

1 I NOTE 4 

I. 

128-HCD-6" \ f-

.I ,--J......J----,h_ ... I 
t-~---1 ~ -K>f-

VESSEL DRAIN 

V174 6"X4" 
I "XI/2"L L_J 

L DCA L '----,----!4 
DRAIN L: 1 ., 

V181 

I PHF05B I 
HIGH TDS 

TRANSFER PUMPS 
l_ 1 31 -HCD-1 II 

NOTE 4 

Vl77 

TURBINE 
BUILDING EXHAUST 

I " I D I ~---f41 •.r-1 -
V369 

VI7B 

s 
I 
I 
I 
I 

zs 
84 

[ 
AK -035-HCD-6" 

SERVICE 

> M-22AKOI )- -----, < M-22HF03 ( 
117-HCD-4" 

I D-2 I I 

LOW TDS 
REGENERANT 

WASTE II > ) 161-HCD-6 
_ M-22AK02 ~ 

IA41 rh 
168-HCD-6 11 I 

I 

I 
I 
I 
I 
I 
I 
I 
I' 
17 
IO 
I~ 
I I 

'" I"' 
I~ 

I 
I 
I 
I 

TURBINE IH-81 
BUILDING EXHAUST 

M-22HF03 

I G-71 

LOW TDS 
TRANSFER TANK 

0 
f-

' co 
I 

0 
u 
I 
I 

N 
co 

170-HCD-3/4" 

V237 

C009 

3// PP AND 
FLUSH CONN. 

V216 

162-HCD-6" 

0 y 
I 
I 

LRW DRAIN 

M-22HF03 

IH-61 

I 
r-------------l 

I 
I 
I 
I 

i--------------~ 
I 

163-HCD-6" 

pI 
46 

V215 V218 V219 

LOCAL '---til 
DRAIN L: 

V245 

175-HCD-1 II 

8 

' 
"' I 
0 
() 
I 
I 

173-HCD-1" 
LOCAL r: __ ,.. 
DRAIN L: 

V243 

3// PP AND 
FLUSH CONN. 

'-' 

V239 

V238 
1"X1/2" 

174-HCD-1" 

L DC AL '-----14 
DRAJNL: 

V244 

I PHF06A I 

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

I PI 
I 48 
I 
I 
I 
I 

I PHF06B I 
LOW TDS 

TRANSFER PUMPS 

7 

V240 

I 72-HCD-6" 

V242 

--+l4 • .rl -~I "I 0 I 

V367 

--+14.~1 -~1 "IDI 
V366 

c 

-
V321 

4"X3" 
~ 

4"X3" 

' 
"' I 
0 
'-' w 
I f--
1 0 

'" z 0 
~ 

Vl85 3 "X~L-TT-,-r----' '~ V 1 88 'vi 8 9 

1"X1/2"L L_j ~3"X11;" 
I ' 

LOCAL r:_---1'11. ""-"I ___ .... I PHF02B I I 
DRAIN l" 'T \, I 

V192 ...._ 140-HCD-1" NOTE 4 I 

31{ PP AND 
FLUSH CONN. \ 

'-' 

II -:: [-

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

~ 
NOTE 4 + I I 

pI 
44 

" 

HIGH TDS 
TANK 

( Vl69 
r 

COLLECTOR 
PUMPS 

' 
~ 
I 

0 
u w 
I f--
1 0 
~ z 
~ 

,---------1 
I L y I 

122-HCD-3 I:\ Vl68 

I. ,----..1..-..1..---, ~ .. 
~----~------K c~--~~ 

123-HCD-3 II 

' 
"' I 
0 
'-' 
I 
I 
~ 

"' 

L_ 5 84 I 
I 
L_ _________ l 

A/S 

1 'I 3"X2}.-" rs 1VI70 
V167 I 1 U 3"XI 1'," 

1"X1 /2"'l-

• I 

vI 71 
NOTE 4 

I 
I 
I 
I 
I 

LOCAL '---r--!4 I. 

DRAIN L: ~: 
I PHF02A I ~.,..I *"1 -~ I"IDI 

. ' 

TURBINE 
BUILDING EXHAUST 

M-22HF03 

I H-8 l 163-HCD-6" 

201-HCD-6" 

V277 
LOW TDS 

COLLECTOR 
TANK 

I 
THF03A 

I 
I 
I 
I 

"I 

VI 91 

139-HCD-1 11 

NOTE 4 

V365 

L-------------------------------------------------~ 
316-HCD-6" ' 

317-HCD-4" 
187-HCD-3" 

I 
I ---------l 

179-HCD-3/4'' 

I 
I 318-HCD-6" 

CifJ 
I 
I 

L T _J 
so 1 

I 
I 

187-HCD-3 11 

V335 

V336 

1------r>-- 3 I 9 -H CD-3 " 

LOW TDS 
COLLECTOR 

TANK 

I 
THF03B 

320-HCD-3/4" 

V341 

LOCAL 
SAMPLE 

V279 

~ 
I 
I 

LT _J 
73 1 

I 
I 

V259 

182-HCD-3" 

NOTE 
I 2 

C007 

L ___ s NOTE 
I 2 

coos 

L ___ s 
' ~ 

I 
0 
() 
I 
I 
~ 

*----r---r-181-HCD-3" 

V251 

I 3" CLEAN-OUT 

w TANK BACKFLUSH 

' "" I 
0 
u 
I 
I 

"' 00 

V250 

DRAIN AND 
LOCAL DRUM 

L:J COLLECT I ON 

183-HCD-4" 

V252 

3// pp 
AND 

FLUSH 
CONN. 

'-' 

1"X1 /2'' 

LOCAL c: __ ...,.. 
DRAIN L: 

I PHF01 B 

-, 
183-HCD-4" 

V254 

V255 V256 

ILOW TDS COLLECTOR 
TANK PUMPS 

V332 

V387 

I 3" CLEAN-OUT 

V333 

DRAIN AND 
L.J LOCAL DRUM 

COLLECTION 

184-HCD-3" 

' 
~ 

"' 0 
"-
I N 
N I 
N C> 
I 

2 

V260 

186-HCD-1" 
,----------------------~ 

I 
6 1----l~·-~ I "I D I 
'-' 

' "" I 
D 
'-' 
'f 
0 
ro 

V330 

3// pp 
AND 

FLUSH 
CONN. 
'-' 

I PI 
I 54 
I 
I 
I 
I 

164-HCD-4" -----, 
V222 

V2 2 I 4 "X3 " L---rr-T""-r----...J 

1"X1/2" 
185-HCD-1 II 

L 0 cAL "----1'1 ..__,__, I pH F 0 1 A I 
DRAIN L: 'T 

V257 

6 

T Y401 
m 

"' 
4 11 X3 II 

V400 

LI"X3" 
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~~~~~~~1;5~0~-~H~C£D~-I~'~'~ M-22HF03 ° 
• • • E • • • 

) M 22HF05 ) 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 

V450 

V229 
c 

X 
-

I F -8 I 

190-HCD-3/4 "---~ 

X 
f­

V262 
f-

F IX "I 1------r-..,. 
· \I "X3/4" 
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115-HCD-3" 

ECONDARY 
LIQUID WASTE 

DEMINERALIZER 

M 22HF02 
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-~1 "IDI 

V361 DISCHARGE 
MONITOR TANKS 

HB-517-HCD 3" ---------------7 M-22HB05 ) 
I B-1 I 

REV. DATE 
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 

COOl 
DRAWN CHKD. SUPV. 
RLW EWM TWS 
INCORPORATE 
MP 99-2016 
FCN-07 

-

SLW EVAP. 
FEED FILTER 

LOW TDS 
FILTERS 

042-HCD-3/LI" 

L:J 

HVAC 

M-22GHOI 

REV. DATE 
24 073106 

M-22HFOI 

IF -3 I 
192-HCD-3/4" 

X V264 

I H-4 I 

1---192-HCD-3/4" 

DRAWN CHKD. SUPV. 
RLW EWM TWS 
INCORPORATE 
MP 05-3083 
FCN-01 
REV. DATE 
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V233 
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V228 
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07 4-HCD-1 " V263 

FHF04B 

~"_0 
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188 132 

DRW 

526-HCD-2" 

M-22HFOI 

I E-4 I 

X 

V236 

V235 

COli 

6"X3" 

LOCAL 
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4 

NOTE 28 

~ - ]1-:~/"'-__;.;. ..... _.~ ........ ...........,[ --J""- 1--r-----" ;,., I [}= CONN. .. r--

'-'I 
'-/PHCD-2 " V988 ,,," 262-HC0-2" 6 I 

FHF09 I V989 ~: 

3 

L:.J "'I 
DISCHARGE cb I 

MONITOR TANKS 3// D I 1 

> M-22HB05 )-----------------------------J 
I E-4 I 

I 65-HCD-3" 

325-HCD-3" 

3' 4" 1 v) [---+llll • .r-1 -­
V373 

V337 

V372 

V340 t 

V339 

V374 
323-HCD-3'' 

v338 LOCAL 
FILTERING/ 

DRUMMING 
STATION 

2 

DRW 

V394 

NOTES: 

REFER TO M-22HFOI FOR NOTES. 

,---------s 

zs 
63 

V273 
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63 

PIPE 
TUNNEL 

FC 

V286 V349 V272 V351 
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I "IDI 

C006 

L:_j 

1"(0) ' 
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I 
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I 
I 

m 

"' 

DRAWN CHKD. SUPV. 
MAL T JC TWS 

INCORP. 
MP 05-3081. 
REV. DATE 
25 110207 

DRAWN CHKD. SUPV. 
RLW EWM TWS 
INCORPORATE 
CAR 200702191 
REV. DATE 
2 7 052609 

DRAWN CHKD. SUPV. 
MAL T JC LMR 
IN CORP. 
CHANGE REQUEST 
CAR 09-000090 
ICAR 2009021391 

HY 
63 

REV. DATE 
28 122910 

DRAWN CHKD. SUPV. 
T JC MAL LMP 

IN CORP. 
RFR 
CAR 200909932. 

AS-BUILT CLASS 1 
DRAWN (DATE I 

N/A 
CHKD. (OATEJ 

N/A 

PIPING AND INSTRUMENTATION DIAGRAM 
SECONDARY LIQUID WASTE SYSTEM 

SUPV. (DATEJ 

N/A FSAR FIGURE 10.4-12 SHEET 3 
APPD. (DATEJ LOCATION 

N/A 

UNION ELECTRIC COMPANY 
ST. LOUIS. MD 

CALLAWAY PLANT 
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1 

CLASS 

REV. 
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I 
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900 HCD 2" 

r 931-HCD-1 1/ 2" 

NOTE I 

NOTE 4 

2 // 3 II 
X '4 

7 

r V765 ,\ 
V385 

• 912-HCD-1 11t 
L"J 

1 "D 

I 

AUX STEAM 

) M 22HF04 

I F-7 I 
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900 HCD 2" 

~ 
* ~V757 

I 838HBD1" 
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V722 * 

'II' 
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I 
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0 

'" 

"' \ ~ V392 "'1--- 901-HCD-1" 
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2 II l--3 II 

X '8 

NOTE I 

NOTE 4 
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REACTOR 
MAKE-UP WATER 

) M 22HF04 

HBD 

I F -8 I 

I 
0 
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I 
I 

'" "' 00 

925-HCD-1 "l 

* 
r 

5 

M 22HF04 

ENTRAINMENT 
SEPARATOR 

IA-41 

V759 

~ 9 ~ ll,[xl,z" /lf'\9 I 
/ 1 _\ /19\ --o AUX STM.COND. 

~521,_25?\ S708 , 1 ~72( * _. 1 "x'-4' ~I{"J~r:3':"'-~R~E~co~v~E~R~Y~T~AjNK 
i ~* '\ ~ *~ · I :-u--\_ _)-L/" * /1-'-J--r:J--I T r M 2 2 HF 04 
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I G 5 I 
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3 2 1 
SLW EVAPORATOR ~~~~~E----, FEED LINE 'M 22HF04 

I B 8 I 
R E F E R T 0 S L W E V A P • ,r'---'-#--77'"--??L--#--?7'"--??L--#--?7'"--??L-#--?7"--?r-, 

VENDOR P&ID HPD ·, * * 

IM-134-000071 l / INC. DWG NO. I 09 r'---"7""-Th ~ ~ K 
WASTE 6 A 

EVAPORATOR 37 37 1 

~B_:-l_2.1.'ii£D_:l.:~ .... ~~0-'"62;...-.:.H~C:;.D-...;I_"-, - * * -"- * .J__ ~ ~ 
IC-51 Vl34 8~~B sfis ~fi~ *~~~51 .J-

SLW CHARCOAL 
ABSORBER 

M 22HF02 

I G 8 J 

114HCD2" 

11,.{x1'' 
V021 

~ 010-HCD-2"_} [ 

I " 872-HCD-1 /2 --

* 
V799 ~ ~ 

2"x1" 

875-HCD-1" 

* :! li',"XI" ~h ~ ~~J-xl_" __ ~_._..., 
~ ~ V798 ~V794 'r'\ V795 
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1 "D 

vsoo 

---874-HCD-1 1 /z" 
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1 II D 

876-HCD-1'' 
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M-22HFD4 I E-6 I ,--------1 ~ ~ 

1 FROM TE -818 'N 
FROM TE-820 l_ r-_) M-22HFOIIB-31~ 

I REFER TO M-134-00006 I,-,, II / <: I REFER TO I 
'- / M-134-000061 o 

NUCLEAR 
SAMPLING SYSTEM 

> M-22SJ02 >--s 
I C I I 

V926 

~ 
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M-134-00007 

""'- I / u 

'" I // T (-----, ', I* / ~ 

... .... 
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REV. DATE DRAWN 
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CHKD. SUPV. APPD. 
GDC T JM N/A 

INCORP. 
RFR-14478A. 

REV. DATE DRAWN 
11 08159 RAM 

CHKD. SUPV. APPO. 
SKC AMR N/ A 

INCORP. 
RFR-15171A. 

REV. DATE DRAWN 
12 06259 SKC 

CHKD. SUPV. APPO. 
DLBr AMR N/A 

INCORP. 
RFR-18922A. 

REV. DATE DRAWN 
13 01210 RAM 

CHKD. SUPV. APPD. 
OJB AMR N/A 

INCORP. 
RFR-20773A 

REV. DATE DRAWN 
14 10180 RAM 

CHKD. SUPV. APPD. 
OJB JHC N/A 

INCORP. 
RFR-20815A 

8T2E5 L __ @ 37 ______________ _ ---------------------------------, 
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// I REFER TO M-134-00006 I ll,,"xl" 
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l"'----------~~----111-------~------------------~--------------~--------------~r CIS CAH 
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838 HBD I " ,. 
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M 22HF04 
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884 T V945 
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V797 

HF-V5005 - 879-HCD-1" 

AUX STEAM 

) M 22FB02 
830 HBD 8" V702 * 831-HBD-6 VENDOR P&ID HPD INC w w 

REFER TO SLW EVAP ~~~ --... !2 r+------ ---------t---+----
~ \.........,./.:...:..., 

~----+------1--------r-----------1-
~83 ----------~ 37 

I F 3 I 

REFER TO SLW EVAP 
VENDOR P&ID HPD INC 

DWG. NO. 108 
IM-134-00006) 
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I 
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(---------

T ! ._.,,-''HV-809A 
~ 

~ 01 '----+-.,-''HV-8098 
J, '------------·- - ~ REC I RC PUMP 
~ I SUCTION PIPING 

~---------------------i-,.J,'PSE-863 !VAPOR BODYI 

'------------------------1--r',' I N S T RUMEN T RACK 

DWG. NO. 108 b * t-;,4o 
( M-1 34-00006) ~ z s: I 

____ y 1::::___ (pIT\ i-

~j~83 ~ 
Mr r-77"-?7'-#*'--f:to 0· F y I/~---

\7 '\ ' ~83 
* V704~, ::; ' 

8"x6" : ~ 
*"~6" 

v " 
F.C. 
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~--i----1 

\....-------------r 
I ,. 830-HBD-8" * TO ) F ~TE ) REFER TO SLW EVAP 

VAPOR BODY 
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I 
I 

c-

"' 00 

* II' V836 85,9-*HBD-1 "\ 

UB~32>~H,~IBD-I~"-,Fl59~~~---~\~~ 
' 0 
~ 

* 8 V705 
TR-815 ( T~;f---,r VENDOR P&ID HPD INC 
IG-31 l ~~ - DWG. NO. 108 
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~ 

I 
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m 
I 

V709 

* 

I 
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I 

\7 ~ 
V707 ~ 

L~ 

833-HBD-1 0"' 

HCD~I:D 

3,,( r: I0+-----...:9;.;.4· 5-H YD-_''.:.."'-----1-

ENTRAINMENT SEPARATOR 
RACK SPRAYS 

''-" 
VAPOR 
BODY 

SPRAY 
HEADER 

''-" 
VAPOR BODY 

SIGHT GLASS 
WASHES 

SECONDARY LIQUID 
EVAPORATOR * 

ENTRAINMENT 
SEPARATOR SIGHT 

GLASS WASHES 

WASTE 

VAPOR BODY------------------- SHFOII 

ENTRAINMENT SEPARATOR-------- SHFD21 

CONDENSER-------------------- SH F031 

SU BCOOL E R-------------------- SH F041 

HEATER VENT GAS COOLER------- SHFD51 

CONDENSER VENT GAS COOLER---­

HEATER-----------------------

SHFD61 

SHFD71 

''-" 

SHF04 

* RADWASTE 
r ~ 11 M 2 ZGHOI BUILDING HVAC 

DISTILLATE ~ 
PUMP DISCHARGE \ 855-HCD-*1" I 

COND VENTcl-'....L..----1=~~ \~--{::«:}---l-----1 fl 855-HCD-1" 

GAS COOLER l : 2 ,;; " V804 Gf4, * ; 

\ 850-HCO;" ':' 

HEATER VE NTrl-'+----1=~~ \~--{::«:}---l---....1 
GAS COOLER l 2 "xl, "1y!f 

FROM 
~-( TE-8178 

1 II D 
r.l ,,. 

V380 

// (0-6) .. / 

( .... T-Ev'l\c ~ FROM 
\828 ----( TE -823 
'- 137 IB-41 

3 "V '4 
r.l 

r 
V378 

•11- I L T J COMPONENT 
* COOLING WATER 

I---~8~9~5~H~B~o:s~'l'r-~~~--i_~89~5~HTB~o~~,~~~~~ CD N DENSER ,rl-'-'L-rJ--.1.-----...I....---I_k' I O M 2 2 E G 03 
11o"x8" V731 8"x10" (A 7J 

PSV-854 \ 896-HBD-1 1 ;z" 
COMPONENT ~-+------~~~~~------------------~ 

) NUCLEAR 
M-Z 2SJ0 2 SAMPLING SYSTEM 
I H-4 J 

REFER TO SLW EVAP. 
VENDOR P&ID HPD l__ 
INC. DWG NO. I 09 C 

I M-1 34-00007 I 

TY @* ~ V708 
8Ti183 BTl\ :21\ ~~lr' Y ~""-1 "x31/ 

VENT L: \_ V83 ;- -- -

CONCENTRATES PUMP A 8. B-----­

DISTILLATE PUMP--------------

SHF09A&BI 

SHF I Dl 

COOLING WATER l I L I 
~72_?, 894-HBD-1 11211 

TE 
829 -----------------,-----------------------

DEMINERALIZED 851-HBD-1" 300-HC0-3r,j' 

V713 

L 2"x1" * 
835-HBD-1" 

* ..--....* (c-;;H'( ( c I s \ 
~-- 859 

137 137 

WATER ,-------·--

~~~~~~~8~3~4~H~B£D:l1~~~7---~~~----~*~?-2823~4:H1B~D~I~"~~--f-~-----------i ) M 22AN01 ""v'"-'" "'v7'-!"12 DESUPER-
1 B 2 1 l:!.!.;.;_} I "x 1'4' 1 HEATER* 

~ I SHF 1 51 CE REFER TO SLW EVAP 
-- ---' 859 ,---{'VENDOR P&IO HPD INC 

YS 844 _HBD-2 ,_ I I M-134-00006 J 
AUX STM. COND. 703 r" 1 

RECOVERY TANK " I I 

* I L J 

~7:;; 
'~ 

HEATER ... * 
> CVOENJTE NGSAESR ) V 7 z;; 

...__,.,, COOLER ,r+----{* 
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893-HBD-1 1,," @* 

891-HBD-11,," @* 

- 892-HBD-1 1 ~{ 

3 "V '4 
r.l 
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NOTES: *t! * *I DWG. NO. 108 

~~~~~~--------------s::_:4::4:.:::;H~B£.D:::z;_:":_ ____________ ....., .... ____ L 1 __ 1 __ i* 1 * 1 I 844-HBD-2" 1 M 22 F B02 " ""]---(4-l---l T c- }..,--....l.--1--,.----,-----, .......... ~--'=....;.---i---.J 
IF-31 zo ~714 ,21,,"x2" /1 I ;- V71~ ) 

'---,.''HEATER VENT~'+~----{ COMPONENT 

l GAS COOLER lJ..-+-------f*J-~----------r-.JYv:;t:-~S~"=x}I~Og"go=H!~~~C~O~D~L~IN~G~W~A~T~ER 
r I. FOR NOTES SEE OWG. M-22HFOI. 
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843-HBD-2" 
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I G S I FIELD ~ 960 HBO I" v ~----, VSOI i- . wol 
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) 0 A-55 4 -J D D -1 :.r, "" , c:l~F--,;;9"'6"'0~-~H"'B"'D_-.:.1 _" ___ v_7_z_s ______ .L.. ___________ 9_6_1_-_H_B_o_-_l_'_' ________ 1 '..;'_" x_3_'a~"--R_E_o_. -----------"V.;;9.:.7;:.3 ________ +-,.J1 1 N S T R U ME NT ~ ~ g: ~ 
- M-22KA03 r-------~'>---"......_r-, r RACK <t Z<! 

( C-3 ) JDD I HBD II \ ~~ ~ ~~ 
SLWEVAP. FEED FILTER ~ u- > OL 

~)~~~~~--~~~----------~~------_18~0~1~H£C£D:ll~l,iz"~-----r--------------~---------------...-------t.---------------------4-.,J2coNHCVE-N8T4R7ATES ~o I u~ 
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\L 
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SUBCOOLER 2 " ,.- M 22EG03 < 
- 10"x8" 890 HBD 10" 

c'-)+-----*-j'Q~f--~ ~~~ ~--N_c_*------{ 8T2E6 -----~~-7~------------------1 
' I V970 * 

CONCENTRATES \ I 923-HCD- 11{ pUMP II B II BASE pLATE r'--t ________ ...;;.;;.;;...;;.;.;. __ ,;... __________ ..., 
' 

CONCENTRATES ) 920-HCD-1,," 
puMP II A II BAsE pLATE c'--t---------"=---.;.;..--"-------------'-----... 

' 
V819 

DE -8 5 7rl-'-1--- ~+-I -""8 0~..;9:,;:-f"Hl;:JC D~..;-,..1_"-~ L 0 CAL 
FLUSH l I , * NOTE 4 ~ DRAIN 

HYD HCD 

NOTE I 

VAPOR L _ -------.., 
BODY c - --~-------------------l ' 

DRW 

RE.~A~C~TO~R~M~A~K~E-~U>P~W~AT~E~R------------t·*~·--~~~~~----1~~ > I. ~I 932-HCD-1 11{ 
M 22HF04 

IG71 V956 HCD HYD 

7 11,z''x1 '' 
'---------t--

I C 2 J I I I 

- -+------:~c-: + - - ------t- - - -+---,L.L~rl-., ," x 1-z"---{f----- - - ------+- - - -----,'';-1 "X 3'4-' ----~-+- - - ----*-~---
7 

~--------· -~@~} ~:: ~----l--cl~ 1-1 ,.__ 946-H YO-I 1,," 

o k • * I I ,-#'--??L--77'"--o178'-3--i-l'VL 1 3 7 
SLW EVAPORATOR IJ!OTE 4 

~F~E~E~D;F~IL~T~E~R~--~8~0~3~H~C£D~1 ~1 ,ii~' --::~~~~--------------~-----r-----r---,--------~*. 1 ) M 22HF01 1 'I 

1841 HX~I .. HCD V815 

CHEMICAL 
ADDITION IACIDI * 

" . -c 1 816-HCD-1"' > M-22HC03 )-tlS.;;;3.1~-.!iliQ;;.1----- "of-1 -----f"'"' 

V743 

939-HYD-11;[ J __ ......_ ____ _ 
820-HCD-1 "I NOTE 4J 

REACTOR 
MAKE-UP WATER 

M 22HF04 < 

"' f ~ * w HV I I * k".."J 'f ';N V750 \ "*,N :;0' *0)---'-•-j 868 l__ l6S8 F.~ 
rl ~ .4 ~ / i ~ NOTE 4 • 

1 u NOTE ~* l I w E • • • E • NOTE I 0 . "{. 
~ ~. ~ V74; - V771 I I • H._ ____ ,,\' 

V959 L ,*;;; v~ : • \1. 
1: w
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~E•,. PRIMARY EVAP 

E • M 22HCOI 

DRW 

"'-
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I f--
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z 

L _______ _ 
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V939 
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,------------------------
1 

I 
I 
I 
' j 

,--- HC-386-HCD-1 1,," 
I NOTE 4 J 

REV. 
1 5 

DATE 
010704 

DRAWN CHKD. SUPV. 
JHK MAL TWS 
INCORP. 
MP 01-IOOIB. 
REV. 
16 

DATE 
110904 

DRAWN CHKD. SUPV. 
MAL RL W TWS 

INCORP. 
RFR 22941A. 
REV. 
I 7 

DATE 
033006 

DRAWN CHKD. SUPV. 
MAL JHK SKC 

INCORP. 
AC06-000053 
IRFR 
200509237 I. 

REV. 
I 8 

DATE 
112206 

DRAWN CHKD. SUPV. 
MAL T JC TWS 

INCORP. 
AC06-000187 
IRFR 
200603624 I. 

REV. 
I 9 

DATE 
113007 

DRAWN CHKD. SUPV. 
EWM RLW TWS 

INCORPORATE 
CAR 200709320 

821-HCD-1" 
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NOTES: 

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 TOS OR SLW. 

3.BACKWASH SEQUENCE INITIATED BY OPERATOR. 

4.VALVE LINE UP SHOWN FOR NORMAL OPERATION OF HPD FILTER SYSTEM. 
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