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~ ---------------------------------------------------------------,, 

GE I BECHTEL .. .. I \ 
,------ I 

2nd STAGE REHEATER A 

,------------(TO EHC. 2/3 TRIP 

I 
I 
I 
I 

-'TO MSR SHELL ORA IN 
,---------, VALVES,M-22AC041G-21 
I 

DETAIL 1 
TYPICAL 2 PLACES 

2nd STAGE { 

DRAIN TANK "A" 

M-22AF01 

I H-11 

M-22AFD1 

I H-1 I 

SCAVENGING STEAM ~ 
1-2 TO HV-189C 
I I C-11 

~~-----~ I 

·---l / i i 
*/ * ----~~ 

023-DBD-14" 
-----

~--e 8" 

I 
ZONE PT VALVE 

I TO 
e..---------( HV-129 & HV-225 

IB-31 IB-31 

D-6 1 81 c V105 

H-6 1 81 A VI06 

TO HTR.#7A I \"1_/ 

< M-22AF01 ~---,1~-...J 
IF -11 

HV 
189A ~~ ' 024 

' I ll 

I 

* TE 
81 

8" I "' 1
1

- ~6 ~ IEAC01AI 56§5 i': 
r-''--l~l-- - - J 0 "' I - -7-J--- ~----- g: -~1 ---(,) ~:;--~~-----,~t- s T AGE-REHEATER-A----------- > 

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

I 

NOTE 2 

~024 
I NOTE 2 w 

co -- lf---

d' FROM li FROM I@ ~ 
r- l /~ PT 

PT I ~ 1 , 5047 

\ 
\ 
I 
I 

I I 
------ I I E® HV-255 

REV. DATE DRAWN 
11 110993 SBR 

CHKD. SUPV. APPD. 
RAM DME N/ A 

o ~ o ( M~ii)c003 r I ZS-189C FE 0 
~ ~ ~ I (A-6) ~(C-7 ) I 187 8 

:!, ~ : \)-> e-j_ J7TO 

V010 

TURBINE 
TRIP 

;(_ ~TE 2 

y ~024 
1 I HV-262 
1 HV-254 M-22AC04 

I __ 

5046 I UJ ,_ 
0 
<0 
> 

I (,) (iJ I 
I 

I ' r-t------------- I I 

(i! 
I -----------t--
1 

SHELL 
INLET N (i! (,) ,_ 

o I >----------+---
1 

48 II 

(i! 
I .,/ --+----
1 

I 
I 

I 

I _____________ _! I I B-11 

~ I 024 [' 

~* "- tzV7 * -------TI ____ _j_i>l t:::-(~UTRRBiPN~----J 
I TO COLD REHEAT LINE DRAIN 

INCDRP. 
RMP 91-2009. 

REV. DATE DRAWN 
1 2 051195 RBF 

CHKD. SUPV. APPD. 
DJB AMR N/A 

INCDRP. 

~ u m gs _j t NOTE 4 I 

I FROM 
003-GB0-16"-_/ FROM I ZS-189B e 
003-GBD-1 0" ZS-1890 'I ( M-22AC04 I 2 _253 __________ _ 

IM-22AC041r IC-811 
M 22Aco2 IG-11 L.P. DRAIN 

1 IB~11 IE-11 
I '{' 

HV 

253 HV-264 

N 

"' N 
I 

0 
CD 
co 
I 

N 

N 
I 

0 
aJ 
co 
I 

0 

N 
I 

0 
CD 

N 

I 
0 
CD 
co 
I 

I 
I 
I 
I L_G 

N 
I 

0 
CD 
co 
I 

N 

N 
I 

0 
CD 

PT 
5045 

§T @ ,--------2 VALVES, M-22AC041F-21 ) j -1 1, 2" I '"'-- 1 

I~ ' ..... -- - - '.....!. G~I~ECHTEL TURBINE TRIP I 

~ ij ij ~ ij V283 vm AI 11
'"' I i 

NOTE 5 ~' :J--....:....1--' N 

RFR-1 S908A. 

REV. 
1 3 

DATE 
OS0803 

DRAWN CHKD. SUPV. 
RL W MAL TWS 
INCORPORATE 
DEC 1900 

IB-81 HIS HV 209-HBD-" 
68 A - 268 A M-22AD06 

M-22AC04 
_ _:I.::;B -11 L"J 

> 
" I 

INTERSTAGE 
" I - ,.. ~ ~* TO CONDENSER 

M.S. DRAIN TANK UAU 
026-GBD-6 II 21 8 ( F -4 ) BECH TE~ I ~E > M-2 2AF 01 >--__J~~!.£ __ ...!..__....::_:..::...__!_ __ ......:..:_:_:...._ __ .=;;;;;;;!=±;:!;;;;;;;;;G;;E ;;._ __ ---+----!~-....1 

~, 

<-o 
N 

'" 0 '" 0 "' "' 0 '" 0 
"' '" 0 yggg * ~ ~ ~ ~ 8 L_j 296-HCD-1" iYs\ I '1HL/9'*---e : 
l--r{><H.:...I----1----1-1----1= = = ==:.:-:....:-=...=:.._ __ +---:-- 11 'z" ~ I 

123-HB0-2" REV. 
1 4 

DATE 
080803 > 

L 241-HBD-1" '-'IV I I H -5 I _ ~~:.:,_:,::.::.:.,..:,__-1 

M.S. DRAIN TANK 

M-22AF01 

II A II 

027-GBD-18" 
GE I BECHTEL .. .. BECHTEL ~------ ~ ~~~!~~1~~,,_"-L-~~l--.L~~!~~~ 

I L_ 1H2V5 -------~ ----GE 1-BECHTE~HCD ~ V271 

'---l:- - -1---1---------1 
6" I V I 

DRAIN TO CONO. 

M-22AD06 

DRAWN CHKD. SUPV. 
SKC JHK TWS 
INCORPORATE 
RFR-082130 

IH-51 
H.P. TURBINE 

~ 
I 0-2 I 

COLD REHEAT 42 11 ---+ 
, I C-11 , I G-6 I < 

I I 
0 0 
aJ aJ 
I I 
I I 

" 0 

I 
0 
OJ 
I 
I 

~RHTR BLANKETING STEAM ~ 

M-22AC04 > I 
IH-7.!..._ _ 7---i--- ~ I > 

244-HBD-1 1 ~"{ 

244-HBD-2 II 
V087 VOBS 

~ ~ ~ 

NL---~~~N~----~Nl---~2~4~3~-~H~B~D~-~~-~'~z-"----~~~ 
l I'L......., 242-HBD-2" Y085 AUXILIARY STEAM 

~~~ • till ---------< M-22FB01 < 

H.P. TURBINE 

> M-22AC01 )
L I C-2 I 

COLD REHEAT 

~.-----....1 
I 

0 
aJ 
I 
I 

N 

4 2 -"------~~ 

024-GB0-6" 

V086 

244-HBD-1 u 

-- ~ I H~~ ~C. CONDENSATE 
~ V089 DRAIN TANK 

f--....;_---7-.;o------,;---C :}---j_~T;_r-v - "T---) M-22 AF 03 > 
248-HBD-1' --------- I I c 5 I ---+--

~] I 
257-HBD-1 II '-';.;;.;.....;.;;;.;;.......;.....,.~.:! .LI..:l.---_. 1st STAGE {> M-22AF01) 

REHEATER IH-41 

DRAIN TANK "A" ~~~~~~----------------------~------------~_£0~2~5-~G~B~D~-~1~0~'~'---------::::-:-----~--------------_j \ M-22AF01 
IH-41 NOTE 4 

V091 

SCAVENGING STEAM ~-~(Pi\ 
TO HTR. 6A ~ I IJ!.i2 

150-GBD-4'' 218 

TO EHC 

PT [--,,f,L-_;1 TO 2ND STG. RHTR. STM. 
181C CONTROL IH-11 

w 
co 

~ 
w 
f
I 
u 
w 

"' 

V980 

V116 

GE ~I !ECHTEL GBD-1" 

I 
I 

c 

I 

-----
LOW POINT DRAIN 

M-22AC01 

-r--l-
1 J 

1 1 " '2 

--~------ -------

_ _ ____ _;4;_:;2 "...:;ET ~EH....:E....:A....:T ---

I 
I 

_I 
FROM FROM 2 NO/ STG. r-- 242-HB0-1" 

< M-2(20~601 1 ~---@-11 f------------...!......:..;::::....::.::.:;....:.... ____ __;~-----1 __ , 

FO INTERLOCK RHTR.STEAM * PT 

* V986 

CLEAN II e r---------------~-----------------------------l------------r-~0....:4~5-~H~B~D-~2....:4_"-----------------

MAIN STEAM 

M-22AC02 

I H -8 I 

05 IH-71 CONTROL -® 2, 5 ___ HIS FE ' * 69 82 
PV -®L ~ 21 8 :::JJ-....,.....1---

201-DBD-10" 
HV-31 

M-22AB03 IA-71 

"" 

181C- 181C c V058 V9~ SEE 
024 DET. 

1 1v1 10" 1 

"OUT I 

I 

2H5Y2 _L~ L.P. DRAIN 
~ TO CONDENSER 

212-HB0-1" M-22AD06 

I G-S I 

I 

42" HOT REHEAT 

345 HBO I " 

039-HBD-24" 

L.P. HTR. VENT 

) M 22AF03 > 
IG-51 

I C-8 I REV. 
1 5 

DATE 
090303 

29 '-HCD-1" ~ .. I 
I 1 30-HBD-2 II 

LOW POINT DRAIN 
TO CONDENSER DRAWN CHKD. SUPV. 

RL W MAL TWS 
INCORPORATE 
MINOR CHANGE 
CAR 200305441 I@: I 

GE I BECHTEL 1 ~~A -j 
•,.. 024 I 

®:----j 
024 

8 
I 

~L 
120 

024 024 

I I 
____ l_ ____ _j 

M-22AD06 

I E-71 

REV. 
1 6 

DATE 
11 09 04 

DRAWN CHKD. SUPV. 
T JC MAL TWS 
INCORPORATE 
RFR-22941 A. 
REV. 
11 

DATE 
032905 

DRAWN CHKD. SUPV. 
JHK EWM TWS 
ISSUE PER 
CAR 200500798 HV 

120 LOW POINT DRAIN 

---~t--' ____ Jl~~~~----tj~T~O~C~O~N~D~E~NS~ER 
REV. 
1 8 

DATE 
061209 

131-HBD-2" I 
- - M-22AD06 

G~ I !ECHTEL 

RY DISCHARGE 
TO CONDENSER ''C 1' 

) M-22AD03 > 
NOZZ. NO. 055 

RV DISCHARGE 
TO CONDENSER 118'' 

) M-22AD03 > 
NOZZ. NO. 057 

NOTES: 

DRAWN CHKD. SUPV. 
RLW EWM TWS 
INCORPORATE 
CAR 200904718 
& MP 09-0038 
FCN-01 

I. STEAM DRAIN PIPING, VALVES, AND CONTROLS ARE IN ACCORDANCE 
WITH G.E. DWG. 244A4291 !TURBINE STEAM DRAIN 
RECDMMENDATIDNSI BECHTEL DRAWING M-810-00051 THRU 00064. 

2. JOGGING CONTROL I SEE ALSO NOTE 1 I. 

3. SEE NOTE 3 OF M-22AC01. 

4. REHEATER STEAM PRESSURE AND FLOW ORFICE DIFFERENTIAL 
PRESSURE ARE LOGGED TOGETHER PER G.E. INSTRUCTIONS. 

5. CLOSURE OF THIS VALVE DURING 
L.P. TURBINE WATER INDUCTION 
IS PROVIDED. 

POWER OPERATIONS MAY CAUSE 
UNLESS ALTERNATE DRAIN PATH 

TURBINE 'i>---- 8" BECH~~~t I ~E -" w 
w f
.., I 

u 
~-- ----- ----- ------ --------

CIV NO. 6 

i M-22AC03 > 
I A-8 I 

LOW POINT DRN. 
TO CONDENSER 

M-22AD06 

I E -8 I 

TRIP c I 

e-
214-HBD-2" 

HV 
256 

I 
I 
I 
I 
L. 

216-DBD-2" 

8" 

--l 
I 
I 
I 
L _____ _ 

* 

zs 
186C 

FT 
NOTE 4 82 

TURBINE e--1 

V059 TE 
83 

8" 8" 

w 
OJ 

1 

I 
BECHTE; LI .. _G_E_~ 

I V I 

GBD-6" * 
18" 

I 
0 
aJ 
I 
I 

0 
en 
0 

049-HBD-1" 

V981 

1 8 II 

* 
I 

0 
aJ 
I 
I 
~ 

~ 
0 ~---------cr,Q,, _______ _ 

oRl?~ fi~~E,~~T~ENT ~ c6MN Ly Hl~=~~ 1 _ -1-t -- l-
1 
---------------------------------------------------------------,,, 

146-DBD-6" ---

V043 
HB~ I ~BD 

)_~M-;2"2~A~F()0~4)---------------~--------------~~~~--r------{"f---I-- I I 
L 143-DBD-4 II 

1st STAGE RHTR. 
DRAIN TANK "C" 

M-22AF04 

IG-61 

1st STAGE RHTR. 
DRAIN TANK uC" VENT 

M-22AFD4 

I G-6 I 

8 

H.P. TURBINE 

> M-22ACD1 )-

1 C 2 I 

COLD REHEAT ------

031-GB0-10" 

4 2 II -- ___ :.:;. 
® 

SCAVENGING STM ~ 030-GB0-6'' 
TO HTR. 6A I 

< L 151-GBD-4" M-2 2 AF 01 S:------_, li---""""""':..:.....:;:.;:.:;:....;:_ _____ ........J 

10-51 

7 

--:----

6 

------

e----
-----

5 

HV 
145 

* 
------

4 

I 
I 

~ 

GE ~I !ECHTEL e 
I 

HV 
I 21 

* f-

(0-81 

3 

~~----, 

I I 
I I 

I I 
I I ,---( 

l 
1 I I 

1 ~~A I ~~B/ 1 ~~C ----~~ 
I 
I 
I 

I I 
I I 
I I 
_____________ _j 

1 2 4 -H CD -1 I "z" 
125-HBD-2" 

DRAIN TO 
5 CONDENSER 

M-22AD06 

TO EHC 213 TRIP 

2 

DRAWN WATE I 

N/A 
CHKD. WATE J 

NIA 
SUPV. WATE J 

NIA 
APPO. (0/I.T[ J 

NIA 

REV. 
1 9 

DATE 
081810 

DRAWN CHKD. SUPV. 
RLW T JC TWS 

INCORPORATE 
MP 09-0038 
FCN-02 

AS-BUILT CLASS 1 

PIPING 

LOCATION 

& INSTRUMENTATION DIAGRAM 
MAIN TURBINE 

F5AR FIGURE 10.2-1 SHEET 2 

CLASS 

CALLAWAY PLANT 

UNION ELECTRIC COMPANY 
ST. LOUIS. MD M-22AC02 REV. 

1 9 

1 

H 

G 

F 

E 

D 

c 

B 

A 





H 

G 

F 

E 

D 

c 

B 

A 

8 
vOJVZZ-IAJ 

REHEATER 
BLANKETING STM. 

M-22AC02 

IE-61 

244-HBD-11;{ 

TO INTERLOCK ~-----------, 
M-22AC02 (H-7) I 

I 
0 
m 
I 
I 

"' ~ 

7 

2~~D *_ ________ @ 
245-HBD-1" 

BECHTEL I G.E. ....... 
--1 

218 

SEE DET.1 

6 

e NOTE 4 
7 

TO 2ND STAGE 
RHTR. CONTROL 1 @I ~ 
M-22AC02 IH-71 r---- ~ 

* I - 218 I Z-2618 

5 

HDT REHEAT -

4 

4 2 II ----··-
202-DBD-10" 

M-22AC04 

I 
I 
I 
I 
I 
I 

N 

1 277 le 
PT I I 

I I 
181 D I Y0 55 ~----1 

_ _.__] lVI 

ID-81 

222-HBD-2" 

2ND STAGE RHTR V097 
DRAIN TANK "D" VENT 

M-22AF04 

IH-21 

SCAVENGING STEAM 
TO HTR 78 < M-22AF01 i---~1~ 

IF 41 @ 
FD 
04 

2ND STAGE RHTR 
DRAIN TANK "D" 

M-22AF04 

I H-2 I 

r.l pp 
I 

V109 
I 

v 11 0 

TURBINE TRIP 

TO HIS-189 
M-22ACD2 IF-71 

. 
w . 
"' 
--" w 
f
I 
u 
w 
m 

"" * HV FROM HIS-189 
1890 -{' M-22AC02 IF-71 

V061 

FE 
87 

* * V943 
PT 

277 r---------

I 

HV 
261 

038-HBD-24" 

Jf-rl--i! SEE DET. 1 

V942 * 
BECHTEL 
G.E. 

LOWPOINT DRAIN 
TO CONDENSER 

... t-=-'2 2;.;..0-H B D -I " 1 _', > 

.,.. --- 17 M-22AD06 

047-HBD-24" 

FT 
87 

e--~ 
4 rtJ\ NOTE 

148-DBD-6" 

144-DBD-4" 

149-DBD-14" 

e 

~ 024 

TE 
92 

* 

_ VQ.IO J 

V057 ~*T I 0· 

I 
I 
I 
I 
I 

/;'\.__ 0 TURBINE y c TRIP 1 
I G 5 I 

,---1-~----

I I 
I 

8 
I 

'V 

1 H IS-251 
M-22AC02 

IF-61 

I 8 II 

GBDcH 

* BECHTEL G. E. V941 

1 8 II 

I 
0 
m 
I 
I 

228-HBD-1" 

V940 
1 8 II 

* 

I 
0 
m 
I 
I 

N 
CD 
0 

~-----------------------------------------------------------------------------------------------,, 
I 2ND STAGE REHEATER "D" \ --- \ J I I 

10" 
I I I 

I 

8 " 

~8~-

~~ 
--_I_ .... 

3 II 1/2 

- _r-----, (;) '4 -~E * ' I EAC02B I * ''4' TE I I V800 1
/{ I 89 J V802 5101 

I I I 
~- -------- --------------------------------------------------------------------------1 I I ------.... ,, 

I 
I 
I 

I I PT I 
5058 1 

·~ (;)I ~~ I 

~I I I I 

f.'l 1 II 

V801 

1ST STAGE REHEATER 
{.) 1 II 

(~ 

I 
VD68 

"D II 
PT 

5059 
',\ 

I 

'"' T ) 
I / 

---------------·----·---------- --·------~ 

HOT REHEAT 4 2 {/ 

228-HBD-2" 

V939 
- {:><1--1 f--

* 
C'-

3 

TO CIV NO.I 

t M-22AC03 > 
I H-8 I 

RV DISCHARGE 
TO CONDENSER 

M-22AD03 

NOZZ. NO. 056 

227-HBD-1 "< 

TO CIV N0.2 

M-22AC03 > 
I H-8 I 

M-22AD06 

IB-41 

M-22AC04 < 
I C 2 I 

FROM MSR "8 11 --< M-22AC04 < 
I D-3 I 

-- T--~- -~-=1------: r--2 

* LS 
146A -~ 

I 
I 
I 
I 
I 
I 
I 
I 
' 

I I 1 
I I 1 

*I * I I 
LS ~ LS /,x: 

146B -· 146C -- v 
I 
I 
I 
I 
I 
I 
I 

--'---- I 
1 I 

~--------------------J 

2 

RV DISCHARGE 
TO CONDENSER 

M-22AD03 

NOZZ. N0.058 

TO EHC.2/3 TRIP 

r----------2 
I 
I 
I 
I 

~--------( 

* PT 

IPT-181B & 01 

FROM HIS-119 
M-22AC02 IF -2 I 

TO HV-150 & HV-151 
I B-3 I 

* 

FILLER TEE 
I NOTE 3 I 

1 

T 

: .LJ 1,4 I 
I ~2 * I I - -c:-1-- - - ' 

DB D -1 II ----JO.J 

V-ISEE BELOW! 

DETAIL-1 

. 
w 

"' 
--" w 
f
I 
u 
w 
m 

TYPICAL 2 PLACES 
ID-61, IH-61 

ZONE PT VALVE 
ID-61 1 81 B V107 
I H -6 I I 81 D VI OS 

I 

REV. DATE DRAWN 
8 1n1191 HLP 

CHKD. SUPV. APPD. 
RBF TJM N/A 
REDRAWN FOR 
CLARITY 

REV. DATE DRAWN 
9 42992 MAL 

CHKD. SUPV. APPD. 
RLW T JM N/A 
REDRAWN FOR 
CLARITY 
REV. DATE DRAWN 
1 0 oosgz CDC 

CHKD. SUPV. APPO. 
RAM TJM N/A 
INCDRP. 
DEC-0915. 
REV. DATE DRAWN 
11 061598 RLW 

CHKD. SUPV. APPD. 

SKC AMR N/A 
INCORP. 
RFR-19073A 
DEC-1520, 
DEC-1533. 
REV. 
1 2 

DATE 
080803 

DRAWN CHKD. SUPV. 
SKC JHK TWS 

INCORP 
RFR-08213D 
REV. 
1 3 

DATE 
090903 

DRAWN CHKD. SUPV. 
JHK SKC TWS 

IN CORP 
RFR-23036A. 
REV. 
I 4 

DATE 
11 09 04 

DRAWN CHKD. SUPV. 
T JC MAL TWS 

INCORPORATE 
RFR-22941A. 

004-GBD-10" BECHTEL I G. E. .. .. TURBINE 

"" I 

TRIP ~ 
I 

--:--®I 
I 21 81 

~-!------------- I __ _ 
·1-- 1 I 

I 
I 

---------------------1---
1 

I 
I 
I 
I 
I 
I 
I 
I 
I 

r----2 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

FROM HIS-131 
M-22AC02 IF -2 I 

M-22AC04 

IB-81 
LOW POINT DRAIN 

TO CONDENSER 

M-22AD06 

HIS-253 
M-22AC02 ~-

1 F -7 I 

223-HBD-1" 

HV 
262 

* ~ 
~NOTE 

4 

N 
I 

0 
m 

"' I 

N 
~ 

I 
0 
OJ 

"' I 

I PT 
I 5056 
I 

N 
I 

0 
m 

N 
I 

0 
m 

PT 
5057 

N 

I 
0 
m 

"' I 
CD 

N 
I 

0 
m 

"' I 

' N 
I 

0 
m 

"' I ,._ 

4 8 II 

" " N N 
I I 

0 0 
m m 

I '-" '-' 

HV 
148 * -----------------------------------------~ G. E. BECHT~=------------~ 

I E-5 I BECHTEL I G.E. .. ... 
G. E. "' 0 "' 

L ____ e 
"' I 

" 0 

"' I 
CD 
0 

<0 
<0 
N 

00 
N 

I ,1 ~ 

-_I~~-
126-HCD-1 11{ 

I 
I 
I 
I 
I 
I 
I 
I 

c-----( 

M.S.DRAIN TANK "D" VENT 

M-22AF04 

135-HBD-2" --, 

I H-5 I 

M.S.DRAIN TANK 

M-22AF04 

I H-5 I 

II D II 

H.P. TURBINE IF-21 
LOWPOINT DRN 
TO CONDENSER 

M-22AD06 

IC-41 

1ST STAGE RHTR 
DRAIN TANK "D" VENT 

M 22AF04 

I G 3 I 
1ST STAGE RHTR 
DRAIN TANK "D" 

M-22AF04 

IG-31 

) M-22AC01 ):--

G. E. 

H.P. TURBINE 

> M-22AC01 )--
1 F -2 I 

TO INTERLOCK 
M-22AC02 I H-7 l 

~----1 
I 
I 
I 
I 
I 
I 

MAIN STEAM 

M 22AC04 

®----
024 

IH-81 

2ND STAGE RHTR 
DRAIN TANK ''B'' VENT 

M-22AF01 

IH-31 

SCAVENGING STEAM 
TO HTR 78 

' 0 

I 
0 
m 
0 
I 

N 
0 
N 

BECHTEL INTERSTAGE ------------------~ 

V064 158-GBD-6" 
-- I 1--1 ;-1/2" 

--- -~---

V938 

300-HCD-1'' 
-~-- ----- ---~-~--

6" 
11 7 -GBD-1 8" 

- ~ -~JECH~E~ 
--~~------~11~7~-~G~B~D-~1~8~"--------~-I-r--I-~~~~~--~~--~-I-,--I~!~J 

2 " ----··-
2" 

42 II COLD REHEAT 

--~ 
__ j 

COLD REHEAT 42 /J 

-
__ .,.... __ 

154-GBD-6" 

1 55-GBD-1 0" 

8" 

L..:..J lVI I 
BECHTEL., ,. G. E. 

FROM 2ND STAGE RHTR. 
CONTROL M-22AC02 IH-71 

DET.1 

FE 
175 

TO 2ND STAGE ~NOTE 4 ~ 
RHTR. CONTROL ~ ~ 
M-22AC02 *I H-7 I I ______ _£ 

1 
e 

PT : \l!J)_ I Z-2638 
1816 I - 218 : * L ____ l 

* V937 
PT V051 1 

273 * 
r---------
1 

BECHTEL 

HV 
263 

l ®c -!---I If--* 
~-Or-24 __ s--

Jf-rl--il SEE DET. 1 

V936 
I 
I 
I 

G.E. 

LOWPOINT DRAIN 
1 TO CONDENSER 

221-HBD-1" ""r;..;_ - - - 1 7 M-22AD06 > ! IE 4 I 

w . 
"' 
--" w 
f
I 
u 
w 
m 

F.c. 

1 * V006 
zs 

186B 

NOTE 

FT 
175 

e--~ 
4 rtJ\ 

\@/ 
024 

I 
I 

/;'\.__,TURBINE y c TRIP 
GBDcH I 

'V 
1 HIS-251 
1 M-22AC02 

IF-61 

I 8 II 

BECHTELI~-E. 
~ .... * V935 

1 8 II 

I 
0 
m 
I 
I 

"' " 0 

8-----

227-HBD-1" 

-----
117-GBD-12 ,_) I 

l 
HV 

124 

8--------! 
* -----------------------------------1 

I 
I 
I 
I 
I 
I 
I 
I r----------------------------------------------------------------------------1 

I ~ * I ~ ~---- 1H2V3 ------------------------------------~ 

I 
I 
I 
I 

I 

2" . ----
LOW POINT DRAIN 

TO CONDENSER 

r-------------------------------------------------
082-GBD-20" 

..... .:! 3_7-HBD-z_::-) M-22AD06 > 
I C-4 I 

1 * 
HV 

1 53 

... .:.1 4.: • .:1 -H B D 

LOWPOINT DRAIN 
TO CONDENSER 

2 " ;> M 22AD06 > 
I D 3 I 

_;;.H D;;_T REHEAT 

046-HBD-24" 

4 2 II ----··-

--" w 
f
I 
u 
w 
m 

V100 S.G.F.P. 11 A" 

053-GBD-1 4" "---~[~~~~~ ~~~---r--~~~~~~--_,: f M-22FC03 
V013 IE-81 

. 
w 

"' 

HOT REHEAT 4 2 II 

227-HBD-1" 

V934 
.--\- - {XH f--

* 

S.G.F.P. 11 8 11 

054-GBD-14" 1----i~~~~~ L-_::;;:.;:_:;:_;:;:_:..;:. __ {: M-2 2 F C 0 4 

V014 IE-81 
TO CIV N0.3 t M-22AC03 > 

I H-8 I 

RV DISCHARGE 
TO CONDENSER ''A" 

M-22AD03 

NDZZ. ND.060 

--) M-22AC04 > 
I G-3 I 

M-22AC04 

IG-21 

< M-22AF01 i----llf---1 
IF 41 ® FO 

8 " 
-- T--~- -i-=1------i 

I I : I : j--( TO EHC.2/3 TRIP 

02 
2ND STAGE RHTR w 
DRAIN TANK "B 11 

. 
"' 

M-22AF01 

I H-3 I 

* HV FROM HIS-189 
189B -{' M-22AC02 IF-71 

V008 

10" 
--r-11f--

~ ~) ~18 * : ~* ~ ~ 

TE 
93 

~ 247-HBD-1" j 0 ~ 
3RD STAGE 'f' IH-71c'-'-='-"=-'--!·:>l,f---- TURBINE TRIP PT 

EXTRACTION STM U) I "" 272 

--" w 
f
I 
u 
w 
m 

~~~8~)-_20£04:!_-::G~B~D:.:-:.:1~6~'~' ___ .J::(ii_-10-1 BE CH TEL., ""G . E . H I S-2 53 I * 
!. M-22AC01 M-22AC02 ~-/0 --- 2H6V4 ~--

IF-21 LOW POINT DRAIN IF-71 v-
TO CONDENSER 

0 04 -G B D -1 0 " r--;~~~~~--_:2~2~4,:-~H~B D!:_-:.:1::'~' _ ..... J.. ..... _.! M-22AC04 M-22AD06 G. E. 

M.S.DRAIN TANK "B" VENT 

M-22AF01 

IH-51 

IF-81 IE-41 
BECHTEL 

BECHTEL., I,. G. E · 
159-GBD-6" 

SCAVENGING STEAM ®o~ 
TO HTR.6B 

V067 

L..:..J 

M.S.DRAIN TANK 

M-22AF01 

II B {/ 
< L 153-GBD-4" 

M-22 AF 01 '\-------------1 I f---....:..;;.;....='-''----------1 

I H-5 I 

H.P. TURBINE 

> M-22AC01 >-
IG-21 

H.P. TURBINE 

> M-22AC01 >--
IG21 1STSTAGERHTR 

121-GBD-18" 

DRAIN TANK "B" VENT 

M-22AF01 

1ST STAGE RHTR IH-61 
DRAIN TANK "B" 

M-22AF01 

I H-4 I 

8 

I D-4 I 

COLD REHEAT 42" 

COLD REHEAT 42" I I 
156-GBD-6 II 

157-GBD-10" 

7 6 

-------- --
1ST STAGE REHEA TER "B II 

,, 
',\ 

I I 

i~ f.) I (i) 

PT 
5050 

3 " '4 

~I I I ~- i------------- ~---
·1-- I I 

II> 
I 
I 

---------------------;---

RIU)- 'f' .If CO N N 
N 1 ....- I 
> I o 

c..'J I CD :ijl ~ 

:-:"~~ ~.~~ N 0 ....- ~ 
> z ~ 

N 
I 

0 
m 

"' I 
m 
0 

N 

I 
0 
m 

"' I 
m 

--1-- -~--

6" 

r--
__ j 

I 
I 
I 
I 
I 
I 
I 

PT 
5048 

L ______ e 
INTERSTAGE 

N 
I 

0 
m 

"' I 
0 

1 

N 
I 

0 
m 
0 
I 

------
1 21 -GBD-1 8 II 

5 

{.) 1 II 

VD69 

PT 
5051 

TE 
5097 \ 

I 
I 

r;-,1 r,> '-' ~~ I 
I I I 

(SHELL INLET)I I _,./ 
---------------·----1---------- --1------~ 

PT 
5049 

' N 

I 
0 
m 

"' I 
0 
N 

N 
I 

0 
m 

"' I 

"' 00 
N 

N 
I 

0 
m 

"' I 

" 00 
N 

I I 

4 8 II 

L __ _ 

4 

2" 

I I 1 I I I * *I * I 1 

LS LS : LS <Y' 147A -~ 147B -· 147C -- I 
I 
I I 

FROM INT. I I 
I I 

IF -2 I 
l" 
I 302-HCD-1" 

G.E. BECHTEL 

e 
-

I 
I 

HV 
122 * 

G.E. ~BECHTEL .. .. 
139-HBD-2'' 

3 

I I 
I I 
I I 
I I 

-'--- --'- - - - I 
I 

I I 
~--------------------~ 

r-----------------------------------------

M-22AD06 

I 0-4 l 

LOW POINT DRAIN 
TO CONDENSER 

M-22AD06 

I C-4 I 

2 

TO HV-152 
I E-71 

NOTES: 

I. STEAM DRAIN PIPING. VALVES. AND CONTROLS ARE IN 
ACCORDANCE WITH G.E. DWG. 244A4291 !TURBINE STEAM 
DRAIN RECDMMENDATIDNSI BECHTEL DRAWING M-810-00051 
THRU 00064. 

2. JOGGING CONTROL I SEE ALSO NOTE 1 I. 

3. SEE NOTE 3 OF M-22AC01. 

4. SEE NOTE 4 OF M-22AC02. 

5. CLOSURE OF THIS VALVE DURING POWER OPERATIONS 
MAY CAUSE LP TURBINE WATER INDUCTION UNLESS 
ALTERNATE DRAIN PATH IS PROVIDED. 

AS-BUILT CLASS 
DRAWN (DATE I 

N/A 

1 

'"'" '""' PIPING & INSTRUMENT AT I ON DIAGRAM 
NIA MAIN TURBINE 

SUPV. WA TE J --...... 
N/A FSAR FIGURE 10.2-1 SHEET 4 

APPO. (OATEJ LOCATION 

N/A 

UNION ELECTRIC COMPANY 
ST. LOUIS. MD 

CALLAWAY PLANT 

M-22AC04 

1 

CLASS 

REV. 
14 

H 

G 

F 

E 

D 

c 

B 

A 



8 
~O.:IJZZ-V'J I 

M-2GOOI 
MECHANICAL 

DESIGNATION 

M-35 M-36 

I __ ) 

N 
0 
0 
> 

I 

' ~ 074-HBD-1" 

~"' 

"' I 

~ 
I 

0 
0 

' n 
6 
':' 
I 

N 
0 
0 

" 0 
0 
> 

V003 

ow 

002-HBD-3" 

~ 

0 
> 

7 

* 

4"1------....1 

LUBE OIL STORAGE 
TANK (CLEAN) 
15.000 GAL 

ITCF01 A I 

"' 
0 
> 

"' I 
D 

<:g 
I 

016-HBD-3" 

6 

009-HBD-3" 

I 

LUBE OIL STORAGE 
TANK (DIRTY) 
15.000 GAL 

ITCF01BI 

5 

030-J BD-1 " 

N 

0 
> 

"' I 
D 

<:g 

.072-HBD-2" 

1--......._.......__ • ._J 
V092 

PORTABLE PURIFIER 
CONNECT I ON 

I 
0 

0 

019-HBD-3" 

' "' I 

iil 
I 
I 

"' 0 
0 

li 4 

J TO 

026-J BD-1 0" 

* r -1 

I 

ATMOSPHERE 

0 

~ 
"' ~ 

3 

I 
I O"x4" 031-JBD-4" 

"' <T 
0 
> 

I 

0: 
0 

§2 

2 

r 1 
~ I 

\ 025-JBD-1 0" 

~ 4"x3 1 -'z" RED. 

rl, * ~s r 1 * 
w 
> 

MIST 1 1 
ELIMINATOR II TCB0211 

I I .-------1 I 
r-----~ 

\ I ' / 
..... __ ,. 

0 

-.-1+-------1 

~ 
"' 
I 

ro 
N 
0 

en 
0 

;: 

020-HBD-3" 

OPEN TEE FOR 
FILLING & FOR VENT 

~ (1.-.,() ---::> 

~~-"- I 030-JBD-1" - _L_:;; 
I__ o 

---+~] 
~ l 083-JBD-1" 
~ 
I 

;;; 
0 

"' "' 0 
> 

~ R SEE NOTE 3 

Ill 
I I 

ro 

"' 0 
> 

ICCB01BI 

I ..,_, 11 I ..,_, 

Q I ' 1 ' VAPOR EXTRACTOR 
~v-1,. T(,) ) -v-1, f ) BLOWERS 

I '+.; ----<1>----1 '+_... 
ICCB01AI ___ ~-- y . I 

SEE NOTE 2 .! 8 .! 
* ~ V999 * ~ V998 

SEE NOTE 2 

r __ ]l _________ J[ __________ 1Gf> !~ ~ 
OPEN EtD ~I H':V>02<9}l....L.+4+--~ 

I I 
I I 

MAIN TURBINE 1 1 ~ 
LUBE OIL RESERVOIR I I ow 077-HBD-1" 

r--1 
• I 
I I 
I I 

I V030 

~~-------------------;-,~~ 
4"x3"L 4 x3"f/ 

N 
0 
> 

"' I 
D 

':' 
I 

N 
0 

004-HBD-3" 

020-HBD-3 II 

0 
N 
0 
> 

BECHTEL I VENDOR .. .. 

V031 

FG 
30 

LUBE OIL 
SAMPLE 5 INK 

M 22CBOI 

I D-8 l 

~ 
I~----~ 
I 

" N 
0 

V997 
* 

I I 

I v I*V996 AUTOMATIC ! VENT VALVE 

1------·---· M¢~H~L 
_.!._ V995 

P"'H""·'" 
L"J 

"' I 
D 

<:g 
c!, 
0 
0 

I 
I 
I I ~'""" """"' 036-HBD-Z:;L' 

PORTABLE 
PURIFIER [___. 

CONNECTIONS V02B 

"' 6 
':' 
I 

" 0 
0 

:;:\ 
0 
> 

-

~~ 

~*V99=4 ~--~ 
I ~3"x2" RED. 

~~ ~ -
w c--cp ~~ ~ 6 

e--1> Ho CQ26- p~:p}-~-I-*+---*--cV:e99(3)--~ 

.---LA:., 1 ~~~. ;' 1~'" 
+ i T '-----g;-1~ ~ g; L G * I ~I - 9 

MAIN L. 0. I I * * 
FILTER PUMP 8~ ~---L ~ V983 V982 

/,o~HB0-3"V034 r-[E[Q] : n ~ ~ 

o"' BECHTE~ ~NDOR ~ I ~~____JI 
I 

WATER DRAIN 
VALVE ASSEMBLY 

V985 

"' I 

iil 
I 
I 

"' 0 
0 

e-
N 
0 
> 

~,f----11----1 
V026 

en 
N 
0 
> 

--r 015-HBD-3" --r 018-HBD-3" 
"' 

073-HBD-2"1 

PORTABLE PURIFIER[-·.,_. __ ...._ t-t 

)~ , . .,. ""·yT-~ - ~ ~ ' 
I MAIN TURBINE LUBE OIL 

6-HBD-1" CONDITIONER 
I 

* 
V9B4J·--+- I 

iil 

- o.w. 

0 
> 

en 
0 
>J ow 

(?l 
BECHTEL VENDOR y VENDOR BECHTEL 

I NOTE I 

- o.w. 

CONNECTION ~093 
c-

o 
> 

034-HBD-2 "1 

PORT ABLE PURIFIER ~-· ......... t----'-t-t 
CONNECT I ON ~Oil 

I * S.G.F.P. 

005-HBD-3" 

~ r- 033-HBD~2" 

>t PORTABLE 
PURIFIER 

N 
I 

iil 
I 
I I I- L.O. TRANSFER PUMP 

I V980 P6I 041 HBD 2" c--
) M 22CF02 OW o 

L.:.J CONNECT I ON 

~ L.C. 

~tt:8 J, > 

"' 0 

L"J 

ow 

022-HBD-2" 

I 

c!, 
N 
0 

[ow 

~V006 ~ ~ ig~~iLf-~Cl---~-:-L~-~~V~O~O~J7~~--,---tx~----------------------------~-A __ 8_l----r-----------~L----0~0~3~-rHB~D~-~3-" ____ ~ ___ ~------------------------------4---------------------~0~0~3-~H~B~D~-3~'-'------------------------------------------------------_J 

1 
REV. I DATE I DRAWN 

1 los2991l JHK 

c~~~ .lsru;~. IAr;rJ A 

REDRAWN FOR 
CLARITY 

REV. I DATE loRAWN 
2 lo6179~ RBF 

c~~~ .Is¥~~ IAr;;J A 

INCORP H 
RFR-069438. 

REV. I DATE loRAWN 

3 lo7D89~ RBF 

c~~~ .ls~~vR IAr;;J A 

I NCORP 
DEC-1444 

REV. I DATE loRAWN 

4 I11149~RBF 

~~~ ·1s~~vC IAr;;J A r--
INc' D MP 
93-2035 
FCN-01 

REV. IDATE !DRAWN 
5 j123097l DJ B 

c~~~-~s~~~-~~j~· 
I NCORP. 
RMP-93-2035 

REV. I DATE !DRAWN 
5 10611981 SKC G 
c~~~-~s~~~-~A~j~· 

INCORP. 
RMP-93-2035 
FCN-02 

R~v • I o~~1Eo3 
o~~~N I c~~~ ·1 s~~~. 
INCORPORATE 
MINOR CHANGE 
CAR 200305155 

Rr·1 11°~~~4 
~R~~N~~~~-~ ~u;~· 
I NCORP. 
CAR 200400648 

R~V. I 11°~~~4 
~ttl~t~·l ~u;~· 
I NCORP. 
RFR 22941A. 

R~~- I o~f~~s 
~R~~N~~~~-~ ~u:~· 
ISSUE PER 
CAR 200500583. 
REV.I DATE 
II 052512 

~t~NI~t~·l ~u:t 
INCORP. RFR 
CAR 201110691. 

R~~- I o1~~~ 4 

~ttl~t~·l bu~r 
I NCORP. 
RFR 201008711. 

F 

E 

D 

c 

B l voog I-- 070-HBD-2" 

OIS-HBD-1 " "'o 3"x2" RED. 3"x2" RED. ~ 0 

7s ~ - 3: ~ 
~ 

N 
0 
> 

~ L.O. TRANSFER PUMP 
IPCF021 

001-HB0-3" 

8 I 7 I 6 
I 

5 

L"J 
ow 

007-HBD-2" 

It 

...... '\"""H;D- ''{ 

V096 

071 HBD 2" 

4 

N 

6 
':' 
I 

ro 
0 
0 

SGFP TURBINE 
L.O. RESERVOIR "A" 

M 22CF02 

I F-6 I 

SGFP TURBINE 
L.O. RESERVOIR "B" 

M 22CF02 

IF -2 I 

I 
3 

NOTES: 
I. RELIEF VALVE IS INTEGRAL TO 

THE PUMP. 

2. INSTRUMENTS LOGIC AND SCHEMATIC 
DIAGRAMS AS SOC I ATED WITH CCB01 A 
AND CCBOI B ARE SHOWN IN SYSTEM CB. 

3. ORIFICE FLANGE TO BE INSTALLED 
ONLY WHEN DRAINING RESERVOIR. 
BLANK FLANGE TO BE INSTALLED 
WHEN TURBINE IS OPERATING. 

4. DELETED. 

5. DELETED. 

I 
2 

AS-BUILT CLASS 1 
""''" N/A '"'"' PIPING AND I NSTRUMENTA TI DN DIAGRAM 

•,~"'~,.----~,,.~,~, LUBE OIL STORAGE, 
A 

N/A TRANSFER AND PURIFICATIDN SYSTEM 
N/A FSAR FIGURE 10.2-1 SHEET 5 

(DATE I LOCATION I 
N/A CALLAWAY ENERGY CENTER 

I CLASS 

UNION ELECTRIC CMOOMPANYI M-22CF01 
ST. LOUIS. I 

I 
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-
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ZO.:IJZZ-~ 

' N 

' 0 
w 
r 
~ 

m 
0 

I 

""" TO ATMOSPHERE 

I 

BECHTEL VENDOR 

7 

VAPOR 
EXTRACTOR 
ICFC01AI ® 

SEE NOTE 1 I 

057-JBD-2" - r----, * 1
1 REMOVABLE ~ ~~~~~~--~r-~-/~'--,-1 \ 

GOOSENECK FOR ~- v1 (,) L<V 
FILLING & VENT :2 (1/ 4) \ 1 ~ 

~:.o ~ \. / 0 

z 
~ e>---'=-;----1 ~ 
w 
~ 

' 0 

085-JBD-1" 
V099 ~ 

w 
~ 

I 
6 I 

PORTABLE PURIFIER 
CONNECTION-----~ 

V063 

063-HBD-2"-

5 

' N 

' 0 
w 
r 
m 
m 
0 

I & 

I' 
TO ATMOSPHERE 

BECHTEL VENDOR 

4 

VAPOR 
EXTRACTOR 
ICFC01BI ® 

SEE NOTE 1 I 

~ 1-----"05:,;9;_-.:;J-"B:;.D-_;2'-"---...r:::}---'1_;'""'-2-' -ir----......,,* 11 REMOVABLE r 
GOOSENECK FOR ~- I~ v1 (,) L<V 

FILLING & VENT ::2: (1/4) \ j §5 
-::::::J :0 ..---1 \. / 0 

z 

" 
' ' 0 0 

~I ~ e---'=- ~---~ ~ 
§5 11/{ 
7 086-JBD-1u 

V100 
L ~ 

w 
~ 

I 3 I 2 

PORTABLE PURIFIER 
CONNECTION 

,, 
V073 

·~ 

1 
REV. DATE DRAWN 

1 92591 JHK 
CHKD. SUPV. APPO. 
RBF T JM N/A 

REDRAWN FOR 
CLARITY. 

REV. DATE DRAWN 
2 120398 JHK 

CHKD. SUPV. APPD. 
MAL AMR N/A 
INCDRP. 
RFR-19047A 
(PARTIALJ. 

REV. DATE 
3 041905 

DRAWN CHKO. SUPV. 
MAL RLW TWS 

INCORP. 
RFR 22941A 
REV. DATE 
4 072214 

DRAWN CHKO. SUPV. 
MAL RLW DME 

INCORP. 
RFR 201008711. 

~ 

' 0 

~ 
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056-JBD-2 11---- ~ - 046-HBD-2" ~ 
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058-JBD-2'1---- ~ ,----051-HBD-2" IE> ~ 068-HBD-2 II 
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r------------ r-----~ -----~ /, d lr---{ j~ 
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, r---D-r----!:><1------, 

S.G.F.P. TURBINE LUBE 
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(A 4 l 
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ow 
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NOTE 3 ('" 

0.:!7-HBD-2" 

~ 062-HBD-2" 

V067 

·~ 
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ON M-22CF01 A _)---
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' 0 
ru 
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' ~ 
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LUBE OIL 
STORAGE 

M 22CF01 

( B 5 l 

I 

' N 
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ru 
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0 

GP 
EV----<t> 

L'J 

PORTABLE PURIFIER 
CONNECTION 

BECHTEL VENDOR 

V977 

ow 

BECHTEL VENDOR 

V V979 AUTOMATIC * VENT VALVE 
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I 

I * I JA,[_ MANUAL r-----------· VENT 
_i V978 

VENDOR BECHTEL 

-

V976 * 

' 

V061 

V940 

7 
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w 
I 

' ~ 
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0 

V062 

BECHTEL VENDOR i ~NOTE 1 ON - ---------------~~--~~---, -r··-- M-22CF01 

I : V963 0'7c 7N t ~ ~ ~ 
I m m m 

I i i: * *~ "* I-" 
I! 8 f-'---{~' Sf- . -'----V969 V968 

2" 1'" FILTER 
' ___, I I X ,, : 

J-~~~ PUMP 

,*,V967 r-----,* --u--- V965 

~ -V941 

966 - ---
WATER DRAIN 

VALVE ASSEMBLY y 
~ 05~ ~-~ I PCF04AI 

t-0 ,-------L~===-----_____L_== ! 
oso HBD 1" &s Y IL------------------'~"' 1 ~"',-----'1 - - OW I 

~ ow 
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I 

L. C. V055 
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I 

' ~ 
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0 

V056 

1--- 064-HBD-1" 
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·II' 

L'J 

ow 

043-HBD-2" 

BECHTEL VENDOR VENDOR BECHTEL 

PI 
16 

NOTE 1 ~ 
ON M-22CF01y 
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ru 
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~ 

0 
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042-HBD-2" 

V097 7 ,"l~l V083 

041 HBD 2" , -" -"' Lf' 2"x;_''4' 

V053 

084-HBD-1 N (o 

V095 # 

7 

w 082-HBD-1" 

L'J 

ow 
041-HBD-1 1/4" 

I PCF031 

S.G.F.P. TURBINE LUBE 
OIL TRANSFER PUMP 

I 

042-HB0-11/{ 

6 I 5 

r------------ T~-----~~:~---·~tyl_--{><~--~t+/,~~5 ____ _1::~~~ 
I r--n °i'NEoN I vo74 ~' ~ 

MIST 
ELIMINATOR 

L-1 I I I I 'b 079-HBD-1" U m 
-,--LJ I I OW ~ • 8 

I I L ~ "0 ~ > 

' L--1~~-c~-----, 
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V075 

S.G.F.P. TURBINE LUBE 
OIL RESERVOIR "B" 

I I 
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L_ 052-HBD-2" 
' N 

' 0 
m 
I 

I I ' ~ 
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32 

051-HBD-2" 

ITFC01BI I 
I 
I 

-rr------------------------! 
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1. CONNECTION FOR CALIBRATING GAS ANALYZER WITH PURE HYDROGEN. 

2. FILLER CONNECTION FOR TESTING ALARM. 

3. CONNECTION FOR PURGING PANEL GAS ANALYZER WITH PURE C~ 
AND VENT TO ROOM. 

4. REMOVABLE PIPE SECTIONS. FLANGED SECTIONS TO BE REMOVED 
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5. 1// TEST PLUG FOR PORTABLE PURGING PANEL GAS ANALYZER 
CONNECT I ON. 

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

7. DELETED 

8. FOR COMMON COLD GAS DETAIL SEE M-22EA02 E-6. 
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NOTES: 

1. PRESSURE CONTROL VALVE IPCV50071 IS SET TO MAINTAIN 
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3. CDV5010 IS A DUPLEX 3-WAY TRANSFER VALVE WHICH ISOLATES 
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NOTES: 

1. VALVE USED TO THROTTLE NORMAL FLOW THROUGH 
DEIONIZER TO 100 G.P.M. 

2. FLOW CONTROL VALVE TO REGULATE FLOW THROUGH BUSHINGS 
AT 45 G.P.M. +2/-0. 
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PRESSURE. VALVE STOPS SET TO MAINTAIN FLOW FROM 650 TO 
750 G.P.M. 

5. A/S TUBING IS DISCONNECTED AND CAPPED. 

6. DELETED 
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NOTES: 

1. SCHEDULE 80 TO MINIMIZE VIBRATION AND TO 
PROVIDE 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 TO PERMIT BASKET STRAINER COVER 
REMOVAL. 

6. SWAGELOK SERIES OH QUICK DISCONNECTS !WITH 
VITON 0-RINGSI MAY BE INSTALLED IN LIEU OF 
THE PIPE CAPS SHOWN FOR VALVES REFERENCING 
THIS NOTE. DISCONNECTS MUST NOT BE COUPLED 
OR UNCOUPLED UNDER PRESSURE. 
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uuz HP IP LP _JZ _J _J u u-z SERVICE o-z -o 0:: uuz HP IP LP _JZ _J _J u u-z SERVICE o-z -o 0:: 4 041905 

DRAWN CHKD. SUPV. 

1 61 X 6" 6" ~ L.P. HTR. NO. 4B R.v. AF03 C-4 241 X 3" 3" ~ WTR. BOX VENTS DA02 F-5 MAL RL W TWS 
154 HBD HBD 

INCORP. 

162 X 156 HBD 6" 6" ~ L.P. HTR. NO. 3A R.v. AF03 D-3 242 X HBD 3" 3" ~ WTR. BOX VENTS DA02 F-4 RFR 22941A 

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

1. FOR NOTES, SEE DWG. M-22AD03. 
HBD 

167 X 66" 66" ~ UPPER CIRC. WTR. CONN. DA01 E-5 247 X HBD 3" 3" ~ WTR. BOX VENTS DA02 C-4 
168 X 66 /I 66 I/ ~ UPPER CIRC. WTR. CONN. DA01 F-7 248 X HBD 3" 3" ~ WTR. BOX VENTS DA02 C-5 G 
169 X 66 /I 66 I/ ~ UPPER CIRC. WTR. CONN. DA01 F-7 249 X HBD 3" 3" 

-------------
WTR. BOX VENTS DA02 C-4 

170 X 66" 66" ~ UPPER CIRC. WTR. CONN. DA01 E-7 
1 71 X 66" 66" ~ UPPER CIRC. WTR. CONN. DA01 F-3 
172 X 66" 66" ~ UPPER CIRC. WTR. CONN. DA01 F-4 252 X HBD 3" 3" ~ WTR. BOX VENTS DA02 F-7 
173 X 66" 66" 

-------------
UPPER CIRC. WTR. CONN. DA01 F-5 253 X HBD 3" 3" ~ WTR. BOX VENTS DA02 F-7 

- 174 X 66" 66" ~ UPPER CIRC. WTR. CONN. DA01 E-5 254 X HBD 3" 3" ~ WTR. BOX VENTS DA02 F-7 
175 X 66 /I 66 I/ ~ UPPER CIRC. WTR. CONN. DA01 E-7 255 X HBD 3" 3" ~ WTR. BOX VENTS DA02 F-7 
176 X 72" 7 2 If ~ MIDDLE CIRC. WTR. CONN. DA01 F-3 256 X HBD 3" 3" ~ WTR. BOX VENTS DA02 F-6 
177 X 72" 7 2 II ~ MIDDLE CIRC. WTR. CONN. DA01 F-4 257 X HBD 3" 3" ~ WTR. BOX VENTS DA02 F-8 
178 X 72 /I 7 2 II ~ MIDDLE CIRC. WTR. CONN. DA01 F-5 258 X HBD 3" 3" ~ WTR. BOX VENTS DA02 C-7 
179 X 72" 7 2 II ~ MIDDLE CIRC. WTR. CONN. DA01 E-6 259 X HBD 3" 3" ~ WTR. BOX VENTS DA02 C-7 
180 X 72" 7 2 II 

------------- MIDDLE CIRC. WTR. CONN. DA01 F-7 260 X 3" 3" ~ WTR. BOX VENTS DA02 C-7 F 
HBD 

1 81 X 72" 7 2 II ~ MIDDLE CIRC. WTR. CONN. DA01 F-7 261 X HBD 3" 3" 
--------------

WTR. BOX VENTS DA02 C-7 
182 X 72" 7 2 If ~ MIDDLE CIRC. WTR. CONN. DA01 E-7 262 X HBD 3" 3" ~ WTR. BOX VENTS DA02 C-8 
183 X 72" 7 2 II ~ MIDDLE CIRC. WTR. CONN. DA01 E-4 263 X HBD 3" 3" ~ WTR. BOX VENTS DA02 C-6 
184 X 72" 7 2 II ~ MIDDLE CIRC. WTR. CONN. DA01 E-3 264 X HBD 3" 3" ~ WTR. BOX VENTS DA02 G-7 
185 X 72" 7 2 If ~ MIDDLE CIRC. WTR. CONN. DA01 F-6 265 X HBD 3" 3" ~ WTR. BOX VENTS DA02 G-7 
186 X 72" 7 2 II ~ MIDDLE CIRC. WTR. CONN. DA01 E-5 266 X HBD 4" 4" ~ WTR. BOX DRAINS DA01 E-4 
187 X 72" 7 2 II ~ MIDDLE CIRC. WTR. CONN. DA01 E-7 267 X HBD 4" ~ WTR. BOX DRAINS DA01 E-3 
188 X 72" 7 2 If ~ LOWER CIRC. WTR. CONN. DA01 E-4 268 X HBD 4" ~ WTR. BOX DRAINS DA01 E-4 
189 X 72" 7 2 II 

-------------
LOWER CIRC. WTR. CONN. DA01 E-2 269 X HBD 4" ~ WTR. BOX DRAINS DA01 E-3 

190 X 72" 7 2 II ~ LOWER CIRC. WTR. CONN. DA01 F-6 270 X HBD 4" ~ WTR. BOX DRAINS DA01 E-4 
1 91 X 72 /I 7 2 I/ ~ LOWER CIRC. WTR. CONN. DA01 E-5 271 X HBD 4" ~ WTR. BOX DRAINS DA01 E-3 E 
192 X 72" 7 2 If ~ LOWER CIRC. WTR. CONN. DA01 F-7 272 X HBD 4" ~ WTR. BOX DRAINS DA01 F-3 
193 X 72" 7 2 II ~ LOWER CIRC. WTR. CONN. DA01 F-8 273 X HBD 4" ~ WTR. BOX DRAINS DA01 F-4 
194 X 72 /I 7 2 I/ ~ LOWER CIRC. WTR. CONN. DA01 E-8 274 X HBD 4" ~ WTR. BOX DRAINS DA01 F-3 
195 X 72" 7 2 II ~ LOWER CIRC. WTR. CONN. DA01 F-2 275 X HBD 4" ~ WTR. BOX DRAINS DA01 F-4 

___. 196 X 72" 7 2 II ~ LOWER CIRC. WTR. CONN. DA01 F-4 276 X HBD 4" ~ WTR. BOX DRAINS DA01 F-3 
~ 197 X 72" 7 2 II ~ LOWER CIRC. WTR. CONN. DA01 F-5 277 X HBD 4" 

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

198 X 72" 7 2 If ~ LOWER CIRC. WTR. CONN. DA01 E-6 278 X HBD 4" ~ WTR. BOX DRAINS DA01 F-5 
- 199 X 72" 7 2 II ~ LOWER CIRC. WTR. CONN. DA01 E-6 279 X HBD 4" ~ WTR. BOX DRAINS DA01 F-5 

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

PLUGGED 
202 X 1 " 282 X HBD 4" 

------------- WTR. BOX DRAINS DA01 F-5 D 
203 X ~ ~ ~ 1 " ADV-034 HOTWELL GAUGE GLASS AD01 C-3 283 X HBD 4" ~ WTR. BOX DRAINS DA01 F-6 
204 X ~ ~ ~ 1 " ADV-035 HOTWELL GAUGE GLASS AD01 C-3 284 X HBD 4" ~ WTR. BOX DRAINS DA01 E-5 
205 X 1 " 285 X HBD 4" ~ WTR. BOX DRAINS DA01 E-5 

PLUGGED 4" 
-------------

206 X 1 " 286 X HBD WTR. BOX DRAINS DA01 E-5 
207 X ~ ~ ~ 1 " ADV-036 HOTWELL GAUGE GLASS AD01 B-3 287 X HBD 4" ~ WTR. BOX DRAINS DA01 E-5 
208 X 1 71 1 " 1 " ADV-382/383/ CONDENSATE PUMP DISCHARGE VENT AD02 G-3 288 X 4" ~ WTR. BOX DRAINS DA01 E-6 HBD 384 HBD 

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

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

HBD 

215 X 1 " 295 X HBD 4" ~ WTR. BOX DRAINS DA01 F-8 
PLUGGED 4" ~ 216 X 1 " 296 X HBD WTR. BOX DRAINS DA01 E-7 

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

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

PLUGGED 6" 
-------------

222 X 1 " 302 X HBD STEAM GEN. BLDWDOWN SYSTEM BM03 C-2 
223 X 1 " 303 X HBD 3" CONDUCTIVITY TAP ~ ~ 
224 X HBD 3" 3" ~ WTR. BOX VENTS DA02 C-2 304 X HBD 3" CONDUCTIVITY TAP ~ ~ 
225 X HBD 3" 3" ~ WTR. BOX VENTS DA02 C-2 305 X HBD 3" CONDUCTIVITY TAP ~ ~ B 
226 X HBD 3" 3" ~ WTR. BOX VENTS DA02 C-2 306 X HBD 3" CONDUCTIVITY TAP ~ ~ 
227 X HBD 3" 3" ~ WTR. BOX VENTS DA02 C-1 307 X HBD 3" CONDUCTIVITY TAP ~ ~ 
228 X HBD 3" 3" ~ WTR. BOX VENTS DA02 C-3 308 X HBD 3" CONDUCTIVITY TAP ~ ~ 
229 X HBD 3" 3" ~ WTR. BOX VENTS DA02 C-1 309 X HBD 3" CONDUCTIVITY TAP ~ ~ 
230 X HBD 3" 3" ~ WTR. BOX VENTS DA02 F-2 310 X HBD 3" CONDUCTIVITY TAP ~ ~ 
231 X HBD 3" 3" ~ WTR. BOX VENTS DA02 F-2 311 X HBD 3" CONDUCTIVITY TAP ~ ~ PLUGGED 
232 X HBD 3" 3" ~ WTR. BOX VENTS DA02 F-2 312 X HBD 3" CONDUCTIVITY TAP ~ ~ 
233 X HBD 3" 3" ~ WTR. BOX VENTS DA02 F-2 313 X HBD 3" CONDUCTIVITY TAP ~ ~ 
234 X HBD 3" 3" ~ WTR. BOX VENTS DA02 F-1 314 X HBD 3" CONDUCTIVITY TAP ~ ~ AS-BUILT CLASS 1 
235 X HBD 3" 3" ~ WTR. BOX VENTS DA02 F-3 315 X HBD 3" CONDUCTIVITY TAP ~ ~ DRAWN WATE I A 236 X 3" 3" ~ WTR. BOX VENTS DA02 C-2 316 X 3" CONDUCTIVITY TAP ~ ~ N/A PIPING & INSTRUMENTATION DIAGRAM HBD HBD 

CHKD. WATE J 

CONDENSATE SYSTEM 237 X HBD 3" 3" ~ WTR. BOX VENTS DA02 C-2 317 X HBD 3" CONDUCTIVITY TAP ~ ~ N/A 
A SUPV. WATE J 

( FSAR FIGURE 10.4-2 SHEET 4 1_ 
238 X HBD 3" 3" ~ WTR. BOX VENTS DA02 F-4 318 X HBD 3" CONDUCTIVITY TAP ~ ~ N/A 

APPD. rDATE J LOCATION CLASS 

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

UNION ELECTRIC COMPANY REV. 
240 X HBD 3" 3" ~ WTR. BOX VENTS DA02 F-4 320 X HBD 3" CONDUCTIVITY TAP ~ ~ ST. LOUIS. MD M-22AD04 4 

8 7 6 5 f 4 3 2 1 





8 7 6 
900VZZ-V'J AD AE 

~ 
~ AE-177- AE-177- FWIV "A&D" 

3 1 5 -H so-3 " , L o~-~ors o~3if"-c r-)-£os~D!!.,:;2L'~' -G~~~~~ ~ M 22AED2 < "lffi 1'~ A:EVFLII39 ,.--- 1" ( H 4 J 

l~ 110 ~~"'~ FWIV "B&C" > AE 115 DBD 2" 
~ ~ M 22AE02 _i 

I D 4 I 
lJ DRAINS FROM 

MSIV & FWIV 
ACTUATOR STEAM 
LEAK-OFFS TEMPORARY----~~~ 

FLUSH 
CONNECTION 
I NOTE 3 I 

NOTE 1 

125-HBD-20" 

SCH.80 

"' I 
0 
CJ 
I 
I 

"' 
ABFI 
11 5 

AB 518 DBD 2" 
MSIV "B&C" 

M 22AB02 _i, 
I H 4 > 

®, -® 360-DBD-1" 

'~" I V423 LOOP 1 

316-HBD-1 I ~" ~:•}------< M-22AB02 < 
HB~ I ,.as~ < E 4 I 

<Wn~ 
,:--:, I V424 LOOP 3 

311-HBD-1 I -1 II 1-li:•J------< M-22AB02 < 
HB~~,.OBD IB 41 

361-DBD-1" 

~ ~ 352-DBD-1" 

'~" I V:22 _S.LOOP 4 ) 

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

- ZONE F-11 

315-HBD-1 I '-1 :~ ~:•}------ M-22AB02 < ...... 

HB~I,.OBD IF 41 1\A 
ill), riD 363-DBD-1" ,/' ........._ VJ 
,:--:, I V425 ~OOP 2 vv 

318-HBD-1" I Jl ~'·"------1 M-22AB02 
'-1 w ,, " '\ 

H8~~,.oso C IC siJ 

AB-204-HBD-4" -< 
-------------------- M-22AB03 

I B 2 I 

DRAIN HEADER FROM 
< MAIN STREAM LEADS 
_ AHEAD OF MAIN 

TURBINESTOP VALVES 

AC 002 HBD 3" < ORA IN HEADER FROM HP __ :,_,:: __ :, ____________ -< M-22AC01 TURBINE STOP VALVES 
~--~~~-' BEFORE SEAT DRAINS 2 IB-Bl 

BECHTEL VENDOR 

319-HBD-2" <DRAIN HEADER FROM HP 
t-------1--r--{: ::}----y--( M-22AC01 TURBINE CONTROL VALVES 

I 1 ~---;1 o;6~8 -;-1 ~- BEFORE SEAT DRAINS 
I I ----111 171 

AC-001-HBD-2" <DRAIN HEADER FROM HP 
) )- AC-215-HBD-1 "~2" ---------------------< M 22AC01 TURBINE STEAM LEADS 

M-22AC02 -----------------IL_j' ,..._----, ~--nr=x,--~ 
I B 8 I 

I G-8 > 

AC-214-HBD-2" > M-22AC02 )---------------------
1 C-8 > 

1ST STAGE 
REHEATER A 

AC-209-HBD-1" 2 11 > M-22AC02 )------------------~ 
IF -7 > 

1ST STAGE 
REHEATER C 

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

1 8-7 > 

MSR C AC-140-HBD-2" > M-22AC02 )--------------------
IA-3> 

MSR C AC-134-HBD-2 11 > M-22AC02 )--------------------

IA-41 

MSR A II 

SECOND STAGE 
REHEATER A 

2 1' AC-211-HBD-1'' 
~------------------< M-22AC02 < 

I G 5 l 

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

I E 2 I 

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

I E 2 I 

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

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

DRAINS FROM COLD 
REHEAT L1 NES TO 
MSR'S A&C 

) M-22AC02 )------------_!~~~3_:J::_BE_~-
I E z) SHELL POCKET DRAINS 1 " -------"""7 12TH STAGE 

- 2" AF-167-HBD-1'2 -(' < 

125-HBD-20" 

SCH.80 

1--1 1----------------- M-22AF02 LP TURBINE 
I ~ EXTRACT I ON DRAIN 

I 0 8 > 

2" AF-185-HBD-11/2" -< 
~----------------- M-22AF02 

I C 8 > 

< 9TH STAGE 
LP TURBINE 
EXTRACTION DRAIN 

2",_ CA-042-HBD 1 II ji..-1'------------------< M-22CA01 < 
I F 6 > 

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

I C 5 I 
/ 

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

/ 

DRAIN HEADER 
FROM MAIN 
STEAM DUMP 

FROM STEAM LEAD 
TO MSR "B"&"D" 

STEAM DRAIN FROM 
SGFP TURBINE "A'' 

5 

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

1 G-8 I 

REHEATER C AC-21 2-HBD-1 " .., 2" 
) M-22AC02 )-----------------"'L.t" 

I C-5 I 

REHEATER D AC-220-H8D-1" 2" > M-22AC04 )-----------------
1 G 5 I 

A8-257-H8D-4" 
) M-22AB03 )------(}--------------

1 G 1 I 

> )- AB-316-HBD-1" 
M-22AB03 ----------------

1 H-2 I 

c:~ V437 
I " I 335-HBD-2" > M-2 2 F C03 )---- "T --{:e~ _.,I... -~e(-:::r--,--f"--..._~r..;..;.;._.;;.;......;...----1 

I G-8 I I ~---- 334-HBD-2" \'? /~, <~' \ '7 . ~ ) ) . 
'r I ~.1 "./ 'r 
I 1 I I 

L--+.,1+----r~t----~ 

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

SHELL POCKET 
DRAINS FROM 
MSR'S C&D 

9TH STAGE 
LP TURBINE 
EXTRACTION 
DRAINS 

12TH STAGE 
LP TURBINE 
EXTRACTION 
DRAIN 

~ --

REHEATER c II 

AC-210-HBD-1 > M-22AC02 )-----------------
---J 2 II 
~ 

1 B-7 I 

REHEATER D 
AC-223-HBD-1 '' 2'' 

) M-22AC04 )-----------------"'L.J" 
I F 7 I 

MSR c If 

AC-125-HBD-2 > M-22AC02 )---------------------

1 C-3 > 

MSR D II 

) M-22AC04 )-------------~:,1..:,~,!;.B_£::'_ 
I E 2 I 

2" > )- AF-186-HBD-1 1/{ ..., 
M-22AF02 ----------------"'L.t" 
I C-6 I 

AF-187-HBD-1 1/ 2" 2" 
) M-22AF02 )-----------------"'L.t" 

I C-4 I 

2 " AF-408-HBD-11/z" > M-22AF02 )-----------------"'L.J" 
I D 4 I 

RELIEF VALVE 
BMV319 DISCHARGE 

> M-22BM01 ~-------;'! 
BM-325-HB0-4" 1 

I D-2 I (, 

V435 
LP 

CONDENSER 
STEAM SEAL 

370-HBD-1" 
0 ------->(}----< M-22CA01 < 

I C 5 I 

STEAM SEAL 
CA-024-HBD-3// ;-------------< M-22CA01 < 

r-- ......-1 .._ 1 326-HBD-1 1/z" > M-22F C04 >--- ---[=-:J------f~'-.......,J----------.....;;--•----1 

AD F C I C 6 ) 

1 " 

I-_____ ,·V:280}--,-~~~~~----l_ __ _jl_ __ ~j_--~f!::~~::~:<~M~I;S~C~-~D~R~N=S~-,, 151 HBD 4" I FC 085 HBD 4" 
; M 22FC03 _<:, 

VLD 12TH ST.EXT.DRAIN IF 2) 

8 

NOTE 4 380-HB0-1" '---------1>(}-------< M-22AF02 < 
I A 1 > 

7 

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

6 

IH-21 

V433 
..._ 1 323-H8D-1 1'z" 

) M-22FC03 >-----1~-::.C...,f-----'[1 '-
I H-21 r-_, II--, 324-HBD-1" 

:n 
I 
I V434 
I " "" " I 325-HBD-1 1

-," 

) M-2 2F C04 > ---- -Cvi(~r-'----f',...,J-----------;_------1 
( G-2 I r-_, 11---, 

321-HBD-1" I 
I 
I 
I 
I 

) M-22FC03 >--J-""'[;1"! 
.. V432 

322-HBD-1 1/z" 
I ~__;,;;_;___;;,;___:; __ .,. __ -I 3 7 5 -H B 0-8 " 

I G-2 I 

5 

LP 
CONDENSER 

16" 

NOTE 1 

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

123-HBD-20" 

SCH. 80 

4 

4 

3 

NOTE 1 

'~ 

2 

STEAM DRAIN FROM 
SGFP TURBINE ''8 11 

V436 I 

333-HBD-2" 1 -< < "f---r--{:'•~- lloi<IIII--{:::•::J---r-- M-22FC04 
" ___ __.., I I G 8 > 

332-HBD-2" r~ ~\ <:!"! 
"<) <>· '1' \.1 I ~.J '1' 
I I I I 
I 1-'1 I 
---i _1----+-Lf------ < 

,....--- I ,.__, 

T 

1 
NOTES: 

l. Ll NE MUST BE RUN HORI ZDNTALL Y. 
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. 

4. 

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

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

360-DBD-1 II 

H,e..r----- M-22AB02 !' ~53~ ' AB-V224 IE 4) 
1 " 

/4" DBD 

H8D 080 

2ND STAGE 
REHEATER B 

AC-221-HBD-1" 2'' > M-22AC04 )-----------------~ 2 " 
( D 5) ~ 341-HBD-1 11{ 

HP HEATER 78 

>(]------< M-22AFOI < 
I F 2 I 

1ST STAGE 
REHEATER 8 

AC-224-HBD-1'' 2" > M-22AC04 )-----------------....n.::...-
1 B 11 

HP HEATER 7A 
2" 340-HBD-1 ''," -< < 1"--LJ"-f"l-....::..::;;;_:,:::.;:.....:.,;..__,> (]----- M-2 2 A F 0 1 

I F 8 I 

HP HEATER 68 
2 "~ 343-HBD-1 1

,," -< < 1'---i;..~ ~-=}-l...;;..;.;...=;;_;....o~~·> (]----- M-2 2 A F 01 

I 0 3 I 

HP HEATER SA 

>(]------< M-22AFOI < 
I D 1 I 

HP HEATER 58 

>(]------< M-22AF01 < 
IC-21 

HP HEATER SA 
2 II 344-HBD-1 11z" 

~LI-.;;.;;,;;_;.::;,:;....;..;....,_,> (]------< M-2 2 A F 0 1 < 
MSR B 

> M-22AC04 
I B 3 I 

)-------------A.:;_~~8_:J::_B_£;~: I c 8 I 

MSR D 

> M-22AC04 
I D 4 I 

MSR B II > M-22AC04 )-------------A.:;_~~9_:J::_BE_~-
I A 3 I 

MSR D AC-135-HBD-2" > M-22AC04 )---------------------

1 E 8 I 

MSR D AC-137-HBD-2'' > M-22AC04 )---------------------

1 E 2 I 

MSR D II 

&-)-_;;3.;;5.;;0_-;.:,H B~D;:_-..,:2;.." _ _, 
I'- >(]------< M-22AC01 < 

I B-11 

I " 2" AF-168-HBD-1 /2 81------------------< M-22AF02 < 
I D 6 I 

) )- AC-136-HBD-2 
M-22AC04 -------------------- MSR B _ AC-129-HBD-2" -< < 
( E 2) -------------------- M-22ACO~ 

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

LP 
CONDENSER 

I B 2 I 

YS01 V464 V534 V538 ST01 

YS02 V465 V536 V539 ST03 

YS04 V467 V535 V540 ST02 

YS03 V466 V537 V541 ST04 

DETAIL 1 

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

SGBD TO #5 
HEATER DRAINS 

12TH STAGE L.P.TURBINE 
EXTRACTION DRAIN 

SHELL POCKET 
DRAINS FROM 
MSR "B" 

AB-V224 LOOP 1 

AB-V226 LOOP 3 
AB-V225 LOOP 2 

AB-V223 LOOP 4 

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. APPO. 
SKC JHC N/A 
INCDRP 
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 
INCDRP. 
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 052204 

DRAWN CHKD. SUPV. 
RLW MAL SKC 
INCORPORATE 
MP 00-1009 
FCN-30 
REV. DATE 
12 110904 

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

REV. DATE 
1 3 1 00805 

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

REV. DATE 
14 020805 

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 

DRAWN CHKD. SUPV. 
RLW EWM TWS 
INCORPORATE 
MP 00-1009B 
REV. DATE 
17 022908 

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

G 

F 

E 

DRAWN CHKD. SUPV. l.....t_j 
RLW EWM TWS !"''I I 
INCORPORATE CR 
CAR 08-000064; 
CAR 200800749 

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 I 

N/A 
'"'" '""' PIPING & INSTRUMENTATION DIAGRAM 

NIA CONDENSATE SYSTEM 
SUPV. WA TE J 

N/A FSAR FIGURE 10.4-2 SHEET 6 
APPO. (OATEJ LOCATION 

N/A 

UNION ELECTRIC COMPANY 
ST. LOUIS. MD 

CALLAWAY PLANT 

M-22AD06 

1 

CLASS 

REV. 

1 8 

B 

A 



H 

-

G 

-

F 

-

E 

D 

-

c 

-

B 

-

A Q 

8 

L.P. HEATER 
(,) EAD02B 

7 6 

0-~D~V~E!R~F1L20!W __________ ~~------------------------------------~~------------------~ LS L- 345 343 117 
r-------------~346 344r-------------

® ~~===========:;::::1 XJ5 ® 
358 356 v301 

DRAIN ~;.._-i~~--~~~-----I~A~D~0:4:1:t3;5~7~----------------------------------~3~5~5{::1:AD~0~4~1~------------_L~----
TE ~ 468 4611--~ 

153 I~ I ~;_---l467 462 ~ 

V302 

L.P. HEATER ~ 

EAD03B (,) (,) I ~505 ~ ::: 463 ~ 

AF 
.----,1~[) V931 

5 4 3 2 

0-~0~V~E!R~FlL£0!W __________ ~~------------------------------------~~------------------4 LS 
L- 339 341 118 

®r6-------------r3-4~1o ________________________________ I~34~2~XJ_6 ___________ rCG\5 

352 354 ~ 
;..--+~----~~~----~IA~D~0=6=1~~~----------------------------------~~==I=:~;!_!.., ______________ l_ __ .. ~ DRAIN ~ 351 353 

TE ~ 460 456 ~ 

L.P. HEATER 15:500 1~1 ~;_-:~: :-----t,l~~7----~A-6----~II ~~:1--~ AF 

V304 V303 

1 
REV. DATE DRAWN 

6 030593HLP/GD 

CHKD. SUPV. APPD. 
RBF TJM N/A 

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

REV. DATE DRAWN 
7 110993 SBR 

CHKD. SUPV. APPD. 
RAM DME N/ A 

IN CORP. 
RMP 91-2009. 
REV. DATE DRAWN 

lfF.O. 
38 

AF 1 

V464, 

T ---. • I 464 ~ 
EAD03C 

L.P. HEATER 

t-,L F . 0 • t-,L F . 0 . ctL F . 0 . 52 2 1 6 O t----I;.;.A;;.F.;;.08;..;..1 __, 
40 41 42 FROM MSR"D" 

IAF371 lAC 
L...----.L.----..L..----c-::}---_:..:::_;;.:_:...j 1 0 1 05 8 1 4 I D 4 ( 

AFV 3 :: 
5[::0><(f-_;:.;.:;..:.;.~.;.~.;.: .j.::.~;:_~~- - - - ______ ~ 0: 9

2.31-'-: :::;;;_~:.;~-':'------------~ EADOH3:~f; 
WATER SEAL 

L.P. HEATER 
EAD02C (,) 

1 F.O. F.O. 

AF 
V465 

r-i::;:EA=D=0=3C::::(,)!,_ _ _:fi'_!J Ll><}-....., ~ 457 I -'- _/16\ I ,.----11)-, V932 
I -.- -.- I I I AKVB2'1J L 537 IAF121 T 

tF.O.tF.O.tF.O. 517 I T AKV830 -- 1- EAD0 3C 

3 3 3 2 31 V2 51 I A F 3 7 I I 00 ! t D ~ ~ ~ ~~~~~I=A=F=0=9=1 ==~T0~~~~~:~-"~0 H_.,E_A_T~E R '-' 

~__,::}---------I~A:!F.,!1.-"2_!1j..:5~8-----' l ~ ~~: ~: :~~:: D 4 ) HV~,3~C ---ii--'W"'A"-T"'E"-R~S"-'E"-'A"'L~ 

8 042095 MAL 
CHKD. SUPV. APPD. 
HLP AMR N/A 

IN CORP. 
RMP 94-2009. 

EA001 B (') 
L.P. HEATER 

F. o. 
36 

- L. P. HEATER I 'TL..___,v._4115•2---'~ 
-;;2 4 7 

FROM MSR"C" 070 I AE06 I 
I AC 1 3 I 

) c 5 057 EL-2042'-0" 161 
XJ ----.--,_~ f-----------------------------

9TH. STG. TURB. EXTRACT. --------H048 

V244 I AF3 71 
L--------~}---~~~095 

-_:x::_J.:::::::=~ 12TH. STG. TURB. EXTRACT. 051 

V253 

I AF08 I V259 
AE 

FV1B 

AEV167 J L---____... . ...,_I 

"--"~ v~~6 

F. 0. 

I 

r30 r9 
F. 0. 
28 

EAD01 C (') 
L.P. HEATER 

F.O. 
27 

AF V 3 09 1 A F 3 7 1 .L _.. - AK V 8 31 1 l.f!!;:Q:6._1:._.f><l--.~ 
097 !__ AKHV205~ 069" 

T~OjM~S~R="~c_"_j-:;-~l :A£_C 1;_.:3~1y '- _./1_f0, 1 59 I AF O g I V2 58 Fe~ B l---IVN4 5111i3f--~ V248 

( C 5 055 EL.2042'-0" F.O. AEV171 
XJ ---.... t-----------------------------

9TH. STG. TURB. EXTRACT. -, 047 
V245 IAF371 

L----------------c-::r-----~~~094 
XJ -----..._ 

12TH. STG. TURB. EXTRACT.---------,___, 050 

.__ __ ..,........,I 
, AF 
'"f" V937 

EAD04C 
L.P. HEATER 

L.~======~~-----------------------tV~2524~------~I~AF~3~7~1~ 103 

REV. DATE DRAWN 
9 120296 JHK 

CHKD. SUPV. APPD. 
MAL AMR N/A 

IN CORP. 
RMP 95-2011 A. 
REV. 
10 

DATE 
031004 

DRAWN CHKD. SUPV. 
RL W MAL TWS 
INCORPORATE 
MINOR CHANGE 
CAR 200401109 

I AF3 7 I 
r--~==~------~~--~~~104 

F.O. l_ F.O. 

EA004B 
L.P. HEATER 

F. 0. 
35 

F.O. 
34 

I' AF 
V477 V999 'tl(l"'l.l---., 

EAD04C 

, IAF491 
AFV346 C.: 379} INSTRUMENT 

LINES 

REV. 
1 1 

DATE 
072604 

DRAWN CHKD. SUPV. 
J HK MAL TWS 
INCORP. 

. , IAF571 T 44 - 43 
AF 

V476 AFV298 ,[>(}---"""-~ 386} 

I AF 48 I 
AFV340 387 

INSTRUMENT 
LINES 

EAD04C (') 
L.P. HEATER 

·' IAF581 
A F V 3 0 4 ~~:::J-....;.;;,;,;;.:;..;., 3 7 8 

IAF391 
A F V 4 5 2 ~-~--"""-;..;.;;.-" 1 1 8 IAF221 F.0. 1S V395 .T AF 

MP 02-2008 
FCN-04. 
REV. 
1 2 

DATE 
11 09 04 EA004B (') 

L.P. HEATER 

8 

0 co -D 
• 0 7 

z <r <( z N ~ 
0 N 
U I ::> 

V053 

l/1 V998 I AD04 I 
~~-----"-~;_~066 

,, IAF391 
AFV460 .~4---"""-~ 122 

I AF 3 9 I 
AFV450 ~4-_;,.:.::..;:..;:,;-=!119 EL. 2033' -0" 

I AF51 I t------------------------------

388} INSTRUMENT -' 381 ~~-A-F5~4s1EAL WELDED 
I A F 5 4 I LI N E S ~,;,.:;_;;,::.;_-\>< 

AFV259 [>(}--"-.:.::..;;_""!385 INSTRUMENT 382 F AFV257 

AFV382 

I AF 3 9 I 
AFV441 ~4-_;,;_:..;:,;""!116 

I AF 3 9 I 
AFV472 ~4-;_;_;_""!125 

LINES 
WELDED 383 1----~ SEAL 

I AF 51 I 
3 8 4 ~::::..::..:..:.-{X AF V 3 8 0 ,--, A F 

c·--.:..:.1 A:..::C.::.2 4.:..1:.,j 
L- 441 

D A V 09 9 [><}----, 

I.P. CONDENSER 
I EAD05B I 

085 r..:.I..:A;_F;_15.:__1....,><~V~2;_7;_7 __ ~--------------~~-~- LV74A 

IAF081 V241 .'I. AF F.O. V659 
04 3 f-.:.:;_:;,::.:,:_Cx:J--'~.:._....... LV 1 3 7 ~'I. A F ~ 

~,;,I,:A::,D;_11;_;_1~><~V;:_3;:_92,;__F~-O;_·;__ __ -i .... ~L;_V_;1_;4,:6 __ V{:2x3:j2----,--"-- F O OS 135F If-·~-~----., 

I DA02 I 
VOG 3 ------...1..----------------------:...;:,::;;:,;;..:..j 2 4 4 } WATER B 0 X 

IDAOZ I VENTS 
v 06 4 ------.-------------::~-:-~,-;:-:...::..:;;;:.:;..:..j 2 4 5 4 7 8 

~~C~O~N~N~-~1~7~0~~--4 ~~ DAV100 [::x::}---.J > M 22AD08 174 ~ 
CONN. 175 > I E-5 I 

~~M~2~2~A~D~OB~~--~~~-------~167 
IF -5 I 

511} 

---1512 
THERMOWELLS 

I DA01 I 
VOZ7 ..... ;_=;_-1 284 } WATER BOX 

...... _1 ;;..D A_0'-1"-1-j DR A I NS V028 ., 285 4BO D A V 0 9 8 '[::x:j--., 

I DA02 I !!) 
VOG 2 246 } WATER BOX 

V O 6 5 ·~+--~------------....:..1 ::,D A:;O::,:Z;..I~ 2 4 7 VENTS 

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

PLUG ---1322 
CONN. 187 

~)~M~2~2~A~D~0~8~~-------------l179 
IE -5 I 

513} 
THERMOWELLS 

---1514 
CONN. 182 

)~~M~2~2~A~D~08~~~--------~~-l186 482 

477 
(~ 
~ 

479 
(~ 
~ 

481 
(~ 

484 

0 

486 

0 

483 

0 

485 

0 

1-.:.;1 A::;,F_:;0::;,8.:_1 --{XJ-V~2;_:;3-'"8---l ... ?. A F F . 0 . I v 4 2 0 
040 LV130 ,--, L...---11 .... -~ 

IAF131 V275 •F.O. .T_LV123 V235 CONN. 34 • 
03 7 ~::....:...:..:..._, c 6 

I AB04 I X44 ABV142 O 
018r..:.~~------------------------------------------------~-r~~--~<~~~~ ... UV44 

~,;,I~A:,_F3~8~1--------------------------------------------------_J F.C. 031 F 
I DA03 1 V046 X43 ABV140 ~?-

WATER BOX { 238 1--c::J--CxJ--.-.. UV43 
VENTS 2 3 9 rl ::,D;;,A 0::,:3;:_1;_ ______ ~~--=::-----~---IV._0 ... 4 5 F . C . 

CONN. 172 DAV082 x42 ABV138 .?. 
1 66 ~--c~~17;-C[E 32[:= < ~--1.::::5-~<}--lll ... uv4 2 I CONN. 171 DAV081 
173~--?~E~2z'i( ~~ F.C. 

X41 ABV136 0 
4251--- } L-=--Cx:J----1~ .... uv 41 

426 1---- THERMOWELL v F.C. 

DAVOSO 

V044 

I DA01 I 
WATER BOX { 2781-.::....;;:.:..;_+MI V01 0 

D R A I N S 2 7 9 j.-.:.1 _:;D~A;;:,O ;_1 ;_I ....,.... V 0 0 9 

I DA03 I 
241 r:-==-----.1....-.... 

WATER BOX I 
VENTS I 

316~-

315~-

PLUG 
DAV083 

PLUG 
IDA031 V047 

240~~~-----------L----~~ 

427~-} 
THERMOWELL 

42Bf--
CONN. 177 488 487 

CONN. 56 

AFV632 
~·11 
F. 0. 

II 
AFV625 ..... 

L.P. HEATER -~ 

I AD03 I L------==:.... 065 
410~~~:...._--lf-------[) ,<}--,.-+111 LV230 

F. o. AFV628 

A~V462 IAF391 '------------.-----~ .. ... __.;.......;;.;.,;.;; 1 21 r, 
AF y I V394 F 0 12 IAF191 141 IAF21 I F.0.14 V399 .T: AF 

L V211 ~····11 .. .....1.' - ~}-~..:..· ;;_;·:..:.;;_: I 4 0 7 (,)1 4 09 j._.:..::...;;..:,.;_ __ 1 f----1>(}--r........ L V2 2 6 
AF y I F 0 V396 F.O. AFV640 

L V2 l 4 ~--e1l1l--.1--------,·--·---- F. 0. 11 1 f-;_I.;.A;..F.;.1 8::..:....1 4 06 L..----------.-4--~ 

F · 0 · A F •• T ..... ~T""-VC3:x9:j7--_;F_;-.:;O~ . .;_1 ~0 c_;_I.;.A;..F .;.1 7::..:....1 "-' 1 _;I ,:A;_F 2;,;0;:,;1:...__F _· O . 1 3 V 3 9 8 _'}'_ A F 
LV218 lr 405 EL. 2033 '-0" 408" lf----{:><J-r-.... 111 LV222 

AFV636 F. 0. I AF 52 I t----------------------------- F. O. AFV639 
~;.._-i~I---------.....J AFV338 C; 380} INSTRUMENT 376 I AF52 I AFV386 L..----------.-4--~ 

F.O. , IAF551 IAF521 
AF V2 6 5 [;[>::}-___:.;.;..=.:.... 3 77 LI NE S 3 7 5 ~..::..;;;,:;..:__~>< AF V3 8 7 

.• IAF391 IAF551 
AF V 4 7 4 ..... ___:.;.;..=.;.., 1 2 4 3 7 4 ~.::;_:..;:,;__;,-{>(] AF V2 6 3 

IAF391 IAF551 ~ 
AFV443 ...._ 115 373 " AFV264 r, 

I D A 0 2 I O 2 O 1 _;I.,:A::;:B;;:,O ::_4 ;_I --=~A::!B'-"X;_:4"'5'---f:V >1 4:j4f-___, ... T.. U V 4 5 
'-' 

' D A V 1 3 2 ~~--___:.:....;.:..:;."-! 2 3 5 r A F 
V674 V277 

~ 1 D A02 1 ....:1,:A::.,F;;:,0;:.9 ;_I _____________________ ;_F :,:· C::.;-:..._ ____ ...,1 ______ -C<f----------, 
DAV131 237 036" 

c I A c 2 4 I H . p • c 0 N DE N s E R 1-.:..1 A::,F.,::0,.:..9 .:_I -~~,....---V[)2<3J-9 ---~'t..... A F V421 
L: 442 039 'V LV160 r-+o+-~ 

I E AD05 c I 03 0 ~I ::::AF_;0;.;:9..:,1 __ F_,. ~~-'~ 0_6 _____ -:-:-:F '::'. O:....· ___ J....I ____ __, 
V106 V204 

V07_5j I DA02 I 

~ 225 } WATER BOX 
--~----,------,r-----------------------___:I_;D..:,A:;::0.:;2~1 224 VENTS 

V069 

' 

'7 

V068 

V105 

V104 

pI 
63 

pI 
62 

V203 

V202 

DAHV13 I.Kf-----1164 

DAHV14 I.K 165 

{ 
431 

THERMOWELL 
----1432 

V033 ._ I DA01 I 266} WATER BOX 

V 0 3 4 ~ ..... ;_I ;;..0 ;;.A 0;;..1;;.1-i 2 6 7 D R A I N S 

PLUG --303 

PLUG 304 
I D A02 I 

226 } WATER BOX 
.. 4---,------;r-------------------------I~D~A~0~2~1 227 VENTS 

V071 
V107 V205 

PI 
61 

DAHV12 I.Kf---- 183 

OAHV1 5 I.Kf---- 184 

{ 
434 

THERMOWELL 
--433 

268 WATER BOX 

489 
(~ 
~ 

4 91 
(~ 
~ 

490 
(~ 
~ 

WATER BOX 
VENTS 

THERMOWELLS 

IAF191 V394 
134~~=--~~,.....-,....-~-----I>:::J----:-:-:~--. 

1 AF09 1 A9_V242 0 AF VOSS 
042f-....;.;::..:..: ____ CxJ----teli~~LV166 '~ 

{ 
I .;.1 ;;:,D A:;0;,;3:..;1:...__" ___ ....:.F..:..--:::;;,0 :..· ___ L..IV ... 0 .. 5 2 v 

230r 
IDA031 V051 V087 

231f-.:.~;;..:...:.....~~~--.-.-~ 
DAXLJ:8--~~~~:::~I-----,--C~O~N~Nt.~1:)73 171~----r E6 

{ :~: 1---- 0p:~NN. 166 ® 
172~~~~------_j--~jtE~G~ 

492 
(~ 
~ 

IIDA011 -
WATER { 273 ..., V015 

BOX I DA01 I 
DR A I NS 2 7 2 ~.::..:.;:.:...:....__..,.. V 01 6 

V086 

V050 V089 I DA03 I 

WATER BOX { 233 I V053 VENTS 232 ~1_;D~A,:;0~3.;.1 __________________ ~ .... ~ 

THERMOWELLS 

310f--

309f-

PLUG 

PLUG 
CONN. 178 

177r---------------~~~D~6~ 
{ 

507 DA 

SOBI---- DAXJ7 ~~----, 
176~---

CONN. 185 
D 6 ) 

V233 

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

REV. 
1 3 

DATE 
1 00805 

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

REV. 
1 4 

DATE 
011206 

DRAWN CHKD. SUPV. 
J HK MAL TWS 
INCORP. 
AC 06-000004. 
REV. 
1 5 

DATE 
102908 

DRAWN CHKD. SUPV. 
EWM RL W LMR 

INCORPORATE 
MP 07-0033 
FCN 01 

REV. 
16 

DATE 
030811 

DRAWN CHKD. SUPV. 
EWM RLW SKC 

INCORPORATE 
CAR 201100099 

178~---c~~I7~<=IE32[~< I CONN. 176 
185f--- D 2 \ 

LIE-51 IDA011 !!) 
VOZ 6 ..... ;_=;...;.;-jzs 6 } WATER BOX 

...... ;_I ::,D A~O:.,:I:.,:I-1 DR A I NS 

~ 0 0 J ) G 2 ) 

A~ 1 1.-,, v~So CONN. 58 AC CONN. 60 

V94~ ·g~;twr::._~)~G~6~) V93~~ 
' ,V103 

V067 r 
V201 

Vo 32. • I DA01 I } 

V035 ...._ I DA01 I 269 ORA INS 

I D A02 I 
228 } WATER BOX 

493 
(~ 

494 
IDA011 _ 

WATER{275 V014 
BOX I DA01 I 

I DA01 I 
~ 

DR A I N S 2 7 4 ~.::..:.::.::._:...._..,.,....., V 0 17 D AVO 9 7 "1>::1---. VD29 o 287 

I DA02 I 
V 061 .,.,.. __ ....L ____________ _;_::.:::;:.::..;~ 2 4 8 } WATER BOX 

WATER BOX { 280f-.:.::..:,~;_+MI V011 

D R A I N S 2 81 j.-.:.1 ::,D:;A 0::,1:....:_1 ....,.... V 0 0 8 
DAV079 

V04_] 

(MSR"D") (MSR"B") IG-71 I DA02 I VENTS 
..----.------r-------------~~~229 
V072 1 

---1305 

312 PLUG 

3111---- PLUG 
V085 

IDA02 I VENTS 
V066 .. +---r------------_;_::..:::;~~249 

D A V 1 0 2 '[>(}--.J PLUG ---1323 

PLUG ---1324 
CONN. 194 

;~M~2~2~A~D0~8~~-------1191 
~C~O~NN~-~1~9~9~~=L==~~~::--------~ :?M22ADD8 1041 198 

I C-5 I 
515} 

---1516 
THERMOWELLS 

IDA011 
V0 2 S ..... _,;.:....;;;..;;.-j 288 } WATER BOX 

• lellil_..;.l .::.D ~A 0::..1:..:1-1 D R A I N S 
V03D 289 

I DA03 I 

WATER BOX { 243 
VENTS 242 j-.:.I::,D~A0::,3~1------------~-----... 

317f--

318f--

PLUG 

PLUG 

V048 

DAV084 

IX 
TURBINE 
KFC01A 

AF 
V518 

V517 
v ~ 

y AFLV 
V493 165A 

V511 

F. 0. 

0 LV 
~L173A .---..-. 
F.O. 0 LV 

~1}44A .---..-. 
F. 0. 

FC 
V074 

ST 
02 

FC 
V075 

'-' V108 V206 PLUG 

PLUG ---1305 

V102? 

T;r HV 
260 

PI 
66 { 

435 
THERMOWELL ---f-

435 

DAHV11 I.K 188 

" DAHV1 6 I.Kf-----11 89 
AF -~· V230 IAF121 

LV 1 52 i;;«:}--...::.,;~c.-l><f-__:,.:.;_.:.:.,;~ 0 2 7 
F.O. ..._ IDA01 I 

V0 36 271 } WATER BOX 
V031._ IDA011 270 DRAINS 

V11 D 

PLUG ----1 307 
V097 

PLUG --308 

I DA03 I I V049 

CONN. 197 
196r-----------------------------------~~~D~6~ 

{
509 @)

2
1 A 

510 1---- DAXJ6 CONN. 190 

195~-------1---------r-~~0~6~ 
IDA01 I ® 

WATER BOX { 277 V013 
ORA INS 276 j...:.I~DA:;0:.;1:.,:1_ .. 11 V01 8 7 0 AF 

1 AF09 1 V236 ~L LV153 
033~~=-----------------{>(]--------~~--------__.J 

V090 

WATER BOX { 235 • ~ V054 
VENTS 2 3 4 1-1 ~D:;A 0::,:3:..;1;_ ____ _J--I .... 

THERMOWELLS 

314~-
F. 0 . 

PLUG 

PLUG 

---1325 
320f--

319~-

PLUG 

PLUG 

FC 
HV71 

----!326 CONN. 37 '-' 

1--------_E:L /ooo ' 1 -o~:_ ________ o~~r--- F s < V463 

_ F. 0. 
94 

_ F. 0. 
92 

F.O. F.O. _ F. 0. 
95 T 93 T 91 1-__.__..___._---1 

ST s'TL 
02 ,'J 

PLUG 

PLUG 

PLUG 

PLUG Q()-,...1..---------'y...1..v_!_~_9 __ L..v_!~-7--..L..A2-c6-H2,vr'-A-zc_sH"I4v ___ .J4-'?'-v-4_3_7 __ L..Afr~-1v __ .L.Az_cs_H2-v...J_v_~_9_7 ______________ :_~_~_:1'-'A:..;B;,:;o:,:7.:.._' ~:L _____ ~~~:::~-~~,:~ ::: l----
,--fs19 ________ T _____ i ___ ::::____ ---445 ri;::AD::;0:.;1:.,:1-(~A:::4~:= ( FROM PADOI C 

wlv' 
~ ro -
0 0 

. 0 7 
z <r <r 
z N ~ 
0 N 

I 
u ::> 

CONN. 447 

M 22AD08 

I A-71 

PLUG 

V509 

V388 

7 

----!399 I 503 I 4001---- PLUG V462 
L I ~ 

502 416f-- PLUG 

FC V106 
V066 1--........ -~ ~SE99 

FC ACHY 
1 4 8 

ACHY 
1 4 9 

AB 
V249 ABV337

1 
'-, ,7 ABV336 ,..- 520 l_ ____ _! 064 PLUG ABV335 ,7 ,7 ABV334 

504 ---1415 

E 
A 
s 
T 

1 FC05 1 V049 XJ99 XJ98 
05 3 ~...::.::::..:.... ____ ....J..l,_ __ -1__... I-~ 

I AE01 I V993 ~T AE 
071 r=:.:...:. __ f----------,-{><}--{;e; PCV61 

-!

T.I'YS 
_r~05 IAE071 AEV277 F.0.03 V275 

0 7 3 f-.:.;..::;;;:.:...:_{;:e:j--- I ~I ---I~Niollll 
IAD071 F.0.07 

I f--{::x::}-"""T-062 
V089 

I AD 1 0 I 
208~~~---------, 

FV 
22B 

F. O. 

V187 
I AD I 4 I 

V991 

CONN. 55 

AC\9 ~~~ z ~1 AC 

21 2 ~~.:..:..---!..,. v 2 3 3 

210f-- PLUG 

~g, =~981 
~71,..:= = 

F.:o3 V387 v384 ( MSR"C") 

214~- PLUG 

209f-- PLUG 

lf--r----~~~,~--........ )_ --. .---~-__ ___,v~~ 
,. V386 V079 

w 2131- PLUG ~ PCV 
E 
s 
T 

211 
I ADI4 1 RMV028 S[ 589 

"V 

2151-- V225 

~ V382 V383 

voso 

-

T.I'YS 
_(~02 

-_ 

T.I'YS 
_r 203 ·-'

T.I'YS 
_r~06 

ACHY 
129 

ACHY 
225 

CONN. 59 AC 

~~989 
= 

I G-5 I ( MSR "A" ) 

V468 CONN. 443 
c 2 

~=----= PAD01 A 
" V COND. 

XJ ~ PUMP"A" 
001 ' 

V081 

~V198 L_f~O~ 

T ST 

F~ 
V196 

V188 

ST T 
08 

V332 

LV53 _I_ 
F. 0. 

~ (...--PP/5~I ) ~ 

r------------------~--------------------v~~ 
V224 

RMV855 
EL. 1 984, -0, 013 I AD0 1 I 1 r V351 f_ KVR6M24 

~----------------------~~---J r I(]) lt-V-0{;6:><4(}--~Fk. c::r.-

VIEW LOOKING SOUTH 

V484 uv 
V350 

6 

I V063 
'r 

j~- RM 

V747 

V748 

CONN. 446 

> c 2 

..-----..----.... 
V070 ~013 

V074 

V305 

5 

V470 CONN· 445 
c 2 

r- -......r_r----
"- ~ PAD01 C 

XJ "' '---' COND. PUMP"C" 
003 

t 

V076 

V077 
V200 

4 

V195 

V187 

T ST 
07 

V330 

_I. LV52 

F. 0. 

' 
., V194, 

V186 

ST T 
06 

V328, 

LV51.1. 

F. 0. 

V193 

V185 

T ST 
05 

V326 

.I. LV 50 

F. 0. I TP I 
'i' 

T E }-----V{:5x:0:}2--L..I.J 
1 51 

I TP I 

T E }------tv>s<o 3!-.....JTL.....__J 
152 

... 521 

V504 
p I }------{><1---------l 

160 

V4~9 CONN. 444 
c 2 > 

E 
A 
s 
T 

I ADO 1 I 
B-4 ( FROM PAD01 A 443 SEE NOTES ON M-22AD08 

I ADO 1 I 
446 A 5 ) F.O. F.O. 

I A001 I f 
444 ~~~~i=~A~-~4::)( FROM PAD01 B FV1SB 

IA0071 08 V091 V189 
061 r-:=:...:....----llf---II><J--....L.----...... ~ 

I AD 1 3 I V06 7 
3711-~~--{:x:}-------------------------__J 

I AD 1 3 I 
204f-~~--------------------------~ 

I AD 1 3 I 
200~~...:..:...---~ 

206f--

205~-

202~-

201~-
I AD 1 3 I 

PLUG 

PLUG 

PLUG 

PLUG 

V033 V035 

V034 
LG 
92 l0r 

V297 

w E 2o3 
I FB02 I 

404~- PLUG 

V234 

S 0211-...::.:;::C..:....=------l.-.-IIJo... F. O. 

T :::I~~ ~Ao~1!.,;~~~~D __ <m_::::::J:::.._ ____ ~~-v-_z-_2-2~:v~4~s~2~~3-~s-l __ v_o_3_6j~ 
201 r 

I A013 I ~06_ll 
372f-~~---cx~:::r-------------------------~ 

VZ 23 V476 F. O. 35 

~~+---~r=~::' II ® • ' .---[><J- RCME 
I FB02 I V298 I 

022~~~~I:~;;~zo~~~!!__j RMV856 34 II~I~AD~0~1~1--= 1 ;j~52tV~5~2:J0 JyRM 
011 ~ ~I/KV623 

C028 C027 
r -{::;<f---,----j L S L L )--,-----{><f--1 

82C 

C007 

L..:..J C025 
f--{X-<-1--rl L S L L }-,-----1 ><1--l 

- 828 

C014 ; 

C026 L..:..J 

C013 j, 
ll-

C006 

C024 L..:..J L..:..J C023 
f-{X}--,-----i L s L L }-.-----II><H 

82A 

C012; 

C018 L..:..J 

1-.f><J---.--i L S H 
"'-J \81) 

C009 j, -
ll-

coos 

L'J _;_o 1 7 

cooz 

C01;;6 L'J L'J C015 
~-{>(}----,--1 L8s0L )---,----{> ~(}--1 

COOS ~ C001 

C020 L..:..J ~ L..:..J C019 

H> ~\---r---j 
C01 0 ; C003 

C022 L'J 
LT 
11 4 

L'J ~021 

PAD01B 
COND. 

V352 V746 
EL. 1984' -0" 012 IAD01 I 

TO STANDPIPE { ·_::::t-l_:oO:_r:o0~45~--------~~------------------------J VOSS~ V3 53 ~C ~~622 45 2 ~ --{><}--[>i<:~I/}---()IK}-f.Lr{V:.1 o();;s_ f-1 ' ® .1 F.C. V758 

C011 ; C004 

PRM01A I 

PI 
1 2 

V078 

PUMP"B" 

~ 0 

V485 -\><- !' V065 V1 -r;; 
PRM01B I AS-BUILT RMV857 T -{) f-1 

r-----------------------------------------------------------------~-------1 ~~DR~A=WN~--~OD~A~TE~Ir-------------------------------------------~ 

CONN. 016 > M 22AD08 

IA-81 

3 

VIEW LOOKING SOUTH 
CONN. 015 

> M 22A008 

I A 8 l 

2 

N/A 
CHKD. ( DATEJ 

CONDENSER CONNECTIONS COMPOSITE N/A 
SUPV. ( DATEJ FSAR FIGURE 10.4-2 SHEET 7 

N/A 
APPD. ( DATEJ LOCATION CLASS 

CALLAWAY PLANT N/A 
1:'7 tU~N~I-::-0:-N --:E:-L-::-E-:'-C T=:R::-:Ic::C----:"-C 0::-M-::::P--:-A:-N Y--,----M-2_2_A_D_Q_7 _ _j_-,--RE-v--1. 

ST. LOUIS. MD 16 

1 

H 

G 

F 

E 

D 

c 

B 

A 



H 

G 

F 

E 

D 

c 

B 

A 

pI 
4 

8 7 6 5 4 
BOO'v'Z:Z:-v-1 

HP HTR 
EAE02A 

m 
0 

" L > 

t- V928 

WATER 
BOX 

VENTS 

~co 
0 

" L > 

"--"T-l[><]f---:( E-7 < I DA-V133 ~NeeD-. ~2~6~4" .... 
V129 

--"T-l[><Jf---:( E -7 < I DA-V134 '--ccNccO-. -c2cc6-=s" .... 
V130 

AF -V935 ; AF-V930 r 

AD-Y256 

~ 

" > ,-jV933 

y 

LP HTR 

I EAD04A I 

HV 
11 3 A 

tii-
LP HTR 

I EAD03A I 

MSR B 

22AD07 ( 

I D-4 I 

r1 v If----------' 

HP HTR 
EAE02B 

V4 51 
...... "C....... ..... +--~ 

L S '------1 :l 116 .-- 347 349 r_j OVERFLOW 

,-----1348 350~--------~(~9 

::r:===============::::r::XJ4 
~-.--~~~I~A~D~0~5~1~ I ADOS I ., "" :l 
.. 359 361~--~~~~~--~ 

ii3oo 
362~--------~~~----" V299 

LG 
11 0 

~---1360 

[
[
[
[-

I 07 1 08 
(,) (,) 

128 
(,) 

473 f-J 
474 f-J 
475 f-J 
476 f-J 

I TP I 
7 ,_L---f:XJ---j T E 
~ 156 

527~----~ 
099 IAF371 

I EAD02A I I EAD03A I 

LP HTR LP HTR 

I AF3 7 I 
102~~~----------------------------------~ 

I AF38 I 

I AF38 I 

r------· _________ , ____ ~ ~I--I..;.A..;.F_1..;.0_1 -------------------------------1 E AD 0 3 A 
L.P. HEATER 

MSR A 

059~I~A~C~13~1 -t~M~2~2A~D~0~7 
I ADOS I C 5 '------t-'="--....;;....:;..- _K r---,1 

.I. EL. 2042' HV113D y 

I EAD01 A I 

LP HTR 

FB-LV22 .,~14------{::" __,IFB03 I ----::_)-13-3 ---------------0-49 hXJ 9TH STG. TURB. EXTR. 

Y266 096I-~~~I~A~F3~7~1------------------------~V~4~5~o ____________________________ ~ -
~ ,.---------------------------------~F~0~1~8~ 1 IAF31 I 123 ~1~A~F3~9~~----------------------.,~~"" 

I EAD04A I 

LP HTR 

;!t X ~ ,.--.------------------------'F-'0"'2""0'-11 I AF 02 I 05 2 h X J 1 2 TH AF-v 4 58 1 STG, TURB, EXTR, 

~ L ,C. !::; \7 ij; F 01 9 I I AF 01 I 1 O 5 rl -"A~F 3~7~1 ---------------::----------------------------------------------------------' 
~~ ;';, !\7f,~o;=::;:::::L====fFQ0~2~1 I I AF03 I 394 I AF56 I _.-, } 

f"~IF•-IIIIyrf-6 0.;;,2-1 :;: • J. j'l., ~ 0\7 t 0 ' Q F 0 1 6 1 I AF 04 I 3 9 5 ~I ~A~F 4.:.7~1 ..;.A;;.F_-..;.V ~"2"'9 2"-{":::X___,:J--- I N ST. 

"" 1 ..... ~6 <t ~i\~ F017 1 ~1A::,F..;;3~2.:,.1+------'8 6 (') (') (') (') 120 IAF391 """" AF-~34 
LP HTRS. 

WATER 
BOX 

VENTS 
f F - v 6 0 4 I.~ v 6 0 7 ~ ~ L ~ ;::: \' ~ I 0 7 9 0 77 0 7 5 0 7 6 0 7 8 0 8 0 0 6 7 1-"-1 "'A::.D 0::,5::.;;.1 ..::A::_F_-.;.V;:,44::;8::...._ ______ .,-____________ _:V..::9..::9 .:.7{ "; L p H T R . 4 A 

N F -V606 "- N Ol V442 EL. 2033' I AFS 3 I } ~CHANNEL RV 
~ t-o ~,(.__f) ~ lt-D.':V60S ,, V603 4 >L- ~ .... [- 3s9 ___________________ 393 IAF 501 AF-v2s 3 INST. LP HTRS. 

~ T. L 1./ ~ ;'; t-o - V609 V605 [- 390 396 y st:""""_ 
LL I > 0 ., lJ\ llQ ( AF39) ........ AF-V376 

- ---- <t ~I -" ~•L 1./ ~ v6 /~F3f-;- 391 ' 392 117 ~I"'A~F3""9~1 -A-1F'-.. v0111439 
9 AB-V128 1 43 1 46 495 496 126 ~.:::...=:....;.;;_;;_:...:..-j~~~~~;o, AE -FV36 

~F ~ ~~ ....... ''\J---l ~ § r--IV~4 .... 30 

V415 "-~r~ .... 

, ro 
m 
0 
> 
\~ 
y§; 

A~3 7 X37 AF -L V1 07 II AAFB0071 II 01 7 (,) (,) ~) ~) 068 rri:A~E0;3;?1 :""::::::==A=F=-=V4:7:0::::::----=--------------

MIIIIf-....,,....,.,.,...,...-----{ 044 4 4 0 I AC2 4 I'] \® 
AB-V126 "'T~ A~V:90 AD-Vz-40 I AF07 L ~ 

'CJ_ ' ·0 AD V237 136 18 /T4 XJ3A N0.167 

1-1 ~~-=;:r-----11 IT I v 4 8 3 
V402 22 '---' 

AB-V124 ~ 1./ AF=-L vgg ~ I AF07 L 038 258 I DA02 I '----" F 7 
AB~-UV36 X36 (._j-j~~SLV ..L - ;;,· IAF0

7
I 041 175tlQ~~=====::~:;;;::::=~~:===~'~M~2~2~AD~0~7~~------------J 

AD V231 AF-V2731AB041 019 IDA021 

AB-UV35 X35 - r 259 ~~~~====~~~;=~~~~~~N~o~.~~ ~7 4~G:------------------------' 9 L~ IAF07L 
..... AB-V1 2 2 I f---- 032 1 7 0 1------------------------,--1 M 22 AD07 

AB-uv\~ A;::4419 ~ : ~ :~:~~: ~:: (') 1QT1 1Q3 1(.) Q4 G1 ::~1--}THERMOWELL T ® XJ5 r-H-F•-•vlll~s 7.--I!':'V~1~~6~illo V275' V371 o 

I I I 

I IlL__ __ _ 
o~ Mlll-.. ---1 ---~[><]~-----
~1~ A~-V134 ~ AF-LV74B 1 AD-V278 

AB-UV 40 v ~J-{X_4_0l-T......::~.:..:..::..ii....------',/'-'~~ ... ~-------1 

~T~ A~V132 V039 C><}J 
AB-UV39 ~ V075 -c-., .... 
~T~ AB~ V040 

AB-UV38 ~ 
' r------~---l)ej--~IDAI 

Arr:.V255 WATER 

0 

BOX 
VENTS 

V041 C><}J 
V077 

I AF38 I 106 I HF02 I }-------L----.L..---1---.....JL----{: ~ ~J---{~*Jl/ 
1 ADo9 1 1 DAo1 1 Ao-v4bo v13o fiv6z 

296~~~---~~--~~~~ 

{ A D 0 9 ) 2 9 7 1-1 ,;;:D::,A 0::.1!..:...1 ..,:0:..:' A:...-..:V..::D-'.::.2 .:.1 ...... f---

1 A009 I 260 I DA02 I DA-V022 

' 
~ DA-V092 

----------~I::,AF:..,1:..,5:..,1~ 086 
I DA03 I 253 

I DA03 I 252 

DA-HV4 I_Kr----;168 

DA-HV3 I_K 169 

DA-VD04 ., "" I DAOI I 290 

DA-V003 ., "" I DAOI I 291 

I DA03 I 254 

I DA03 I 255 

PLUG --1327 
083 

1 4 4 

Cj) 

081 

147 497 
(,) ~) 

132 084 

498 
~) 

082 129 

~ ~ DA-V056 
I DA02 I 

261t-.:.~~----------------~,...-~~~~ DA-V059 

WATER 
BOX 

VENTS 

3331-- PLUG @ v <j DA-V095 

3341-- PLUG y XJ 4 "- NO. 186 

182 M 22AD07 

4211--} Gp ~ THERMOWELL 5 
4221-- XJ 4 A N0.179 

187~~~~~~~----_]~------{}~~~~~M~2~2~AD~0~7~ 
29Bri..::D~A0::.1~1-'-I.,~Ifl"" E 7 

I DA01 I DA-V020 ., ... ~ 

D 7 

BOX VENTS 

AF~99 

FO~T~ " ___, 
AF·.~~L~~~V~~46~--A~D-V~:7r-6----, 

AF -L V60 AD-VZJ 4 

AF~D1 

Fc.T_ 
L E._ .. LNV·1-7---A-o"{~ 

r'" 
I39~ ~~ -y-i~ FO _ ~ I/1V938 26f • >1'" l V038 C><}J AF-V673 

·~~·J----vo_7_4 __ r-----,AF-LV93~ ' 

V04Z c-- A I v-: 

(,) 
PLUG 328 

DA-HV5 I_K 180 

~::~I~D~Ao~2~~------~DA~-~V~0~2~3 __ jL __ ~~~~~rD-A_-_v __ o9~WATER 
ICA011 (,) (,) (,) (,) Q V055 

I AF 1 3 I ~,.. I V662 FOQ 
~ HP HTR 5A 
~ c-- EAE01 A 

HP HTR 58 ~ 
EAE01 B c-- - DA-HV2I_K 181 -------------'-l[><]f--~--~~~~ .. I AF 1 3 I 

• I I , DA- I OA01 I 292 I LEOS I AD-V275 AF-LV14 
0 0 
z 

0 0 
z ~ '7 VDOAO_S ~ ~ I DAOI I 

AD-V234 
" "' " > vooz ... ~ 293 C><}J I .___ __ T~------;256 

;"::...---~V0£_7~3~-~====;- I - PLUG --1329 

V037 

..,r:, ___, CG-V042 

cd"voo2 

1-----{ "'o _.-, CG-Y001 

~CG-V040 

CG-V039 .. ... I 
CG-V053 '-' I ~ 

1------------------~--------------.L..~--j{) CG-V066 
7,-, I m '?c-

o 0 0 
\ 0> 0 0 
r' L > ~> 

-f ,T PI -f ___,T PI -f ,T 
V01Z 5 V01'f1 6 V014 

-f: "' V99~ -f: "' V992 G)_ -f: ~ V98~ 
vss9 " PS V993 -t /1 PS V98S " PS 

'7~ 1 N 2 '7,-, 3 

~ i;: ~ qvos ~L i;: \qvos ~L i;: 'r __.-.. 2 T ....--.. 3L~:e:::JI--'r=rl(__.-....--...., 
" --4 ~ /1 

'vss7 "\991 "\986 

PLUG 330 

L------------;z s 7 
DA-HV6 I_Kr----;192 

DA-HV1 I_K 193 
L __________ I:..:A::.F..::07:...'gL 

035 

DA-V006 ~ 

DA-V001 ~ 

I DAOI I 294 
~IOA011 
~ 295 

PLUG --1331 

PLUG --1332 

PLUG 398 

PLUG 414 
I CGOI I 

L-------------~I~C~G~0~1~1-l---- I
I CGOI I 

I CG01 I -I-
I CG01 I 

I CGOI I 

499 500 
~) ~) 

1 45 1 4 8 
(,) (,) 

I 4 2 412 046 
(,) (,) (,) 

I 

I AF 1 3 I 

I AF 1 3 I 

263 
I DA02 I 

335f--- PLUG 

336 PLUG 

THERMOWELL 

..... ' 
DA-V060 WATER 

BOX 
VENTS 

423 } GpDA-V096 

4241-- XJ 3 N0.191 

AF-v6oo 

AD-V273 

194~l~~~~=====================~~====~~M~2~2~AD~0~7~~-{ 0 02 9 ~ I AF 1 0 I D 7 ' "'J-------,.__L.[::tKJ 
1 DA01 1 Ao-vn8 AF-L 092 

301 ~~~----~~ 

300 1--I,;;:D::,A0::.1!..:...1 __ ,;;:D::,A~--V~(;'~z~4:..._-tMifl 
I AC1 71 D[_V(j-, 9 

I AF 3 6 I 
NO. 198 

M 22AD07 199 

3371-- PLUG ~ D 7 O 

338 PLUG \2V ,___, ..LFC 

XJ5A 

397 PLUG 6 BM-V064 ~~ ~ L 

413 PLUG ~~~ ,,,::-f" 
1 BM15 1 V320 DTOZ V505 V747 

.__-----------------+~~-------------------' 
I FC03 I 

'7 :;'; CCG01 A \ ::i CCG01 B '7 ;'; CCG01 C I CG03 I I 

L~§; ;~~~~~~~~;:==~I~A~D~0~9ilt=~===t~113~0~1]0~9~1f1o~~~~~~::t,L------------------~~~B~M~1~3~1~--{" _.-, 

T 

ST01 V504 Fc,L 

vo67 

I 
!\§; L §; 
T VAC PUMPS 

h-r-f' ..--; 
0 AP-VD31 FB-Vi19 

·OFC 8 D 7 IAD091 ....__ (,) r I (') ~ (') BM-V331 
~' t><;l- ,..< H TFBOZ D 8 - 087 302 437 ( 
~ .. Lv43 v11s IL-----

EL. 2000' 
BM-V319 104 

LV16B 

V518 

AF -L V09 

AC~ HV 
264 

AC~ HV 
125 

1 

ACc~-HV 
153 

AC~ HV 
122 

AC~ HV 
152 

AC~ HV 
123 

AC~ HV 
124 

3 

Ao-v436 Fc-v077 HV1 03 

~ FC-V078 

~.__--lf711----tl"""7-ll 
J 1 YS31 

ST-4 

o"' 
"~ 

1-----------,': ~:f-----------F-10:1:~ 
AF-V559 LV58A 

FO:r: 

LV07A 

- - Fo 0 
t----------['' "J----------'....L~ 

AF-VSG3 LV44A 

1----------...1'><-{ ><' 
AF-V560 

AF -vsss 

'"' ,,. 
V532 

~ 

V533 ~~~ 

FO.I. 

LV12A 

Fo~?_ 

MISC. SECONDARY 
DRAIN HEADER 

1-----1><1-----1171 
AC-VOB3 ~ 

,___..,r:,,; /1 

AF-V516 

'---{:" "'}---I.I.~ 
LV207 AF-V509 

V981 

ST03 

YS208 

-II 

1 50 

2 

FV29 AB-V1S2 

I H .... f-----1 T 1---{::e: C'-/1:]-....._ ____ , 
AB-V117 

ST04 V324 
F024 

t---'-1111 I 
''./'ys'03 

I A 

V423 

V42~ 

I 

~422 

..f::e::1- F ?.~ 5 I 
~--~---'-11~~--~ 

FV27 AB-V151 1---l ,.,./'ys'o 4 V425 
I H .... f-----1 T 1-----{~:::.J--'-----1 

V322 ST0 3 AB-V1 09 

Fv2s As-v15o 

I H .... f-----1 T 1---{ ~:e:J"'--'-------1 
As-vlo1 

ST02 
V320 

FV23 As-v149 

L------1: ~ 30 

I H .... f-----1 T 1---{::e: ~:]_.,__,_ ____ __... 
As-v093 

ST01 
V318 

AC-HV250 .. ... 
v 11 1 V096 

ST01 

FO ~T~ AC 

FV79 

Ac-vms (HI/\ ~ Ac 

AC~ (H'V\ 
~AC 

_..._ ____ _,1-------------~~~~~ ~AC 

~ ~tA-C----------~----------------1~~~ 

~AC 
~AC 

1 

v " 
AB-V226 

.I. 

~LV9 

~ ~ 

LV7 

LV10 

~LV8 

FO.I. 

FV78 

LV106A 

~~~~~----~-----------1 
' -<'Ys~~~ rHV;\ 
~ ~~~---------'-----t~ .... 
'-<'Ys2~o 

1.....----f:' "'}----_.,....9. 
V507 LV206 

, __, 1YS01 1 
'-----<[>< >:}-----~ T 1---------hrl 

REV. DATE DRAWN 
13 072897 RBF 

CHKD. SUPV. APPD • 

OJ B AMR N/_,A-1 
INC'D 

DEC-1449 
DATE REV. 

1 4 031 004,--~ 
DRAWN CHKD. SUPV . 
RL W MAL TW,_S -1 
INCORPORATE 
MINOR CHANGE 
CAR 2004011 0'-"9-1 
REV. DATE 
15 072604,--~ 

DRAWN CHKD. SUPV. 
J HK MAL TW"'-S -1 
INCORP. 
MP 02-2008 
FCN-04 . 
REV. 
16 

DATE 
11 09 04 

DRAWN CHKD. SUPV. 
T J C MAL TW,_S -1 
INCORP. 
RFR-22941 A. 

DATE REV. 
1 7 1 oo8 os1 

DRAWN CHKD. SUP~ 
RLW EWM TWS 
INCORPORATE"'-
MP 03-2006A 

DATE REV. 
1 8 1 02908,--~ 

DRAWN CHKD. SUPV. 
EWM RL W LMR 
INCORPORATE '-'--1 
MP 07-0033 
FCN 01 

''X V514 ST01 I 

FE 
26 

-

.9. 
PV13 

~ ~T~ 
PV14A 

V98~ 
o1w 

FE 
25 

----- j L.....J I 

v ~ 

PCV19 

Llr 
V990 
~ 

V989 

[o. w. 

I 

-~ FE®iFr ~ ~ 

FE 
21 

-1 1--{:x-.__, 
CA-V006 

~?~ 
PV14B 

I 

~ 

n:2 //ITl 24 T"~~ '/1 T~~~ '/IT I"~~ '/_i »]· HP TURB. L~ ,...L LP TURB. A ,...L LP TURB. B ~ LP TURB. c 
'1!, 1 KACD11 " rf" 1/ 1 KACDII 1 1 v 1 KAC011 ,II 1/ IKAC01 1 T 
rav ~ ~~ ~~ 

u 0 .. ~ 

~ ts= 

-
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3. NUMBER IN PARENTHESIS INDICATES APPLICABLE 
ISOMETRIC DRAWING. I REF. VALVE QTS., REV. 5 
4-20-81 I. 

4. THIS DRAWING IS TO BE USED TO IDENTIFY ALL 
CONDENSER PENETRATIONS AND THE VACUUM BOUNDARY 
OF THE CONDENSER SHELLS, REFERENCED ISOMETRIC 
DRAWINGS SHALL BE USED TO CHECK FINAL PIPING/ 
TUBING CONFIGURATION. 

5. PHANTOM LINES INDICATE OPPOSITE SIDE 
PENETRATIONS. 

6. PENETRATIONS ARE SHOWN IN RELATIVE ORDER WITH 
RESPECT TO ELEVATION LOCATION. 
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1 
NOTES: 
I. THE FOLLOWING ABBREVIATIONS ARE USED FOR 

VENDOR PIPING AND VALVE MATERIALS: 
C.S. -CARBON STEEL 
S.S. - 316 STAINLESS STEEL 
A20 - ALLOY 20 
P.P. -POLYPROPYLENE LINED CARBON STEEL 
C.M. -CHROME-MOLY STEEL 

2. FOR VENDOR P&IO'S, REFER TO BECHTEL SUPPLIER 
PRINT NUMBER M-112-00023. 

3. VENDOR PIPING ON M-22AKOI ,02,& 03 MAY NOT BE 
SHOWN PHYSICALIZED. FOR ACTUAL PHYSICAL 
ARRANGEMENTS, REFER TO THE FOLLOWING BECHTEL 
SUPPLIER PRINTS: 
M-112-00015 M-112-00161 
M-112-00179 M-112-00165 
M-112-00181 M-112-00166 

M-112-00164 
M-112-00180 
M-112-00163 

4. ALL RUPTURE DISC. ASSY. DISCHARGES TO TERMINATE 
6" ABOVE FINISHED FLOOR. 

5. UNLESS OTHERWISE NOTED ALL ITEMS SHOWN ARE 
SUPPLIED BY M-112 VENDOR. 

6. MECHANICAL DESIGNATION PER M-2G001. ,--------a 
1 r----
1 I 

7. CONDENSATE DEMINERALIZER SYSTEM TROUBLE ALARM. 
1 I 
I I 
I I 
1 I 
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) M-22AK02 ) 
I H-6 I 
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8. DELETED 

9. HEAT TRACE LINE 006-HBD-4" FROM TURBINE BUILD
ING WALL TO THE DAY TANK ITAK06l TO AVOID 
CAUSTIC SODA FREEZING WHEN CRANE BAY DOOR IS 
OPEN DURING WINTER. 

1 o. DELETED 
II. THE FOLLOWING VALVES FAIL CLOSED ON A 

LOSS OF POWER TO ITS SOLENOID AND FAIL 
AS IS ON A LOSS OF INSTRUMENT AIR: 
AKHV5,15.25.35.45.55. 
AKHV8.18.28.38.48.58. 
AKHV9,19.29.39.49.59. 
AKHVI0.20.30.40.50.60. 
AKHV2Q5,2Q6,2Q7,208.2Q9,211.212. 

12. DELETED . 

SLUICE WATER 
M-22AK04 

13. REFER TO BECHTEL SUPPLIER PRINT 
NUMBER M-112-00061. 

I B-1 I 

V828 

21 " '2 
FIRE HOSE 

CONNECTION 

-----1 

I 
I 
I 

14. DELETED. 
15. INPUT TO RMAIK0020B. SEE OWG. 

J-350-00073 FOR DETAILS. 

16. CATCH BASIN MAY BE LOCATED BETWEEN 
VENT LINE AND LRW DRAIN. 

RESIN LINE TO AND 
FROM REGENERATION 

M-22AK02 

REV. DATE DRAWN 
21 0"13001 RL W 

CHKD. SUPV. APPD. 
MAL DLB N/A 
INCORP. 
MP 99-2016 
FCN-01 

L ________________________ _ 

REV. DATE DRAWN 
22 071802 JHK 

CHKD. SUPV. APPD. 

MAL AMR N/ A 
INCORP. 
RFR-21927A. 

~ 
~ 

REV. DATE 
23 070203 

DRAWN CHKD. SUPV. 
SKC JHK TWS 

INCORP 
MP 99-2016 
FCN-1 3 
REV. DATE 
24 071003 

DRAWN CHKD. SUPV. 
JHK EWM TWS 
INCORP 
MP 03-3007A. 
REV. DATE 
25 II 0904 

DRAWN CHKD. SUPV. 
T JC MAL TWS 
INCORPORATE 
RFR-22941 A. 
REV. DATE 
26 030206 

I __ ~ 
0 

DRAWN CHKD. SUPV. 
RLW EWM TWS 
INCORPORATE 
AC 06-000033 
MINOR CHANGE 
CAR 200502091 

I 
I 
I 

cD 

zc 
7 

'1 I L_~--~--~~ 
I 
I 

AS : 
I __ ·--·---·-- -1 zs 

7 

. 
V> . 
u , 

~ 

12"C.S. 
V935 

AS 

zc 
1 7 

--------------- zs 1 7 

~ 

12"C.S. 
\ V919 

V> 

u , 

L 
I D l 

AS 

zc 
27 

'----------------

12"c.s. 
\ V899 

. 
Vl . 
u , 

AS 

zc 
37 

'-----------------1 zs 
37 

. 
V> . 
u , 

~ 

12"C.S. 
V878 

AS 

zc 
47 

-------- ---·--·---1 zs 
47 

~ 

12"c.s. 
\ V861 

. 
V> . 
u , 

-q- "' "" "" <;;)"" 
~I ~I ~I ~I ~I 

I I I I I 

AS 

2"c.s. 

zc 
57 

LRW 

L---------------1 zs 
57 

~-.1 ____ - -:------ -GI--~~--1•--- --.,.-~ ---- .;;.;2o;_".;_c . .;;.;s . ___ l_ ------------!01---.L~---- --....;----- ----- ---~.1 ____ -- ---;------~"c. s. 

V894 

AMINE ADDITION SYSTEM v556[ 

> M-2 2 A 00 1 )- - .C.::)--.,...., 
- . 1/211 

IB-21 PIPE 
CONDENSATE SYSTEM 

. 
V> . 
u 
' 
" ~I 
I 

I 

12"c.s. 
V842 

~F.O. 
~ V831 

I T L ________ _ 

V830 

AD-069-HBD-4" 

VENDOR BECHTEL 

<r 
0 

VO D 
z 
w 
> 

--" w 
f
I 
u 
w 
m 

-] 
1,-z"( D) 

HV 
206 

co 
I 

0 
m 
I 
I 

0 

zs 
~----1206 

0 0 
m 
I 

0 
u 
I 

036-HCD-6 II 

FIELD WELD UPSTREAM 
OF ITHF061 

TO LOW TDS 
TRANSFER TANK 

M-22HF03 

I D-8 I 

24"C.S. < M-22AD02 t-- +-......._ ____ - -------------- --~~-----___;___;;....;;.._.....,. _____ - -------------
(C2) 11/{ 1/z" r GB-168-HBD-II,z" FROM CHILL ED WATER 

1---,---+---------------< M-22GBOI < 
--r.fL--;7(1-- - - ----1 
V564 

IEAK02AI 
V931 
I " 'z 

.. --+--- ----- --.--------- -'---'----------1-.--------------- --=-------1----.----------------

V924 

/1 7#--7<: r-- - - ----l "" L-"' 
V565 

IEAK02BI 

AD-018-GB0-24" _tjB_:E<_:C~HT~E:.:Lo+,.V"_'E:_':N:_:D'_':O~R_-rfL-:_:;,-4J';;~~ --------1 -- ----1 L ~--- -----j 

,--- JV566 V56~ ;558L, V569 
V892 V882 V855 

IEAK02FI 1,,. I EAK02C I I 1,,. I EAK02D I l,z" I EAKD2E I 

~~- ~ - ~ 1- " 1-
I " 'z 

I " '2 

V846 
I " 'z 

V930 
.-~'-=-2'--!:v ":419;CI5---I v5710] I vI l,,_r"--~cs•;:J-3---1 v572 (;";'~I vI 1,2' ~8;; vs73-0 I vI l,z" ~s~ VS74-(;";' ~I vI 

-=------=-=:t==-==--== r:=~~~=-==-=-=.----:- '-- ·--1-=~:.__::S2:.~11,(_- -------,-......... - ~ --___ _......_ ---1=:::::.~____::~__/~-- -----:--~-- --1-~_s:::::...._ 
VB47 

V929 

r--
1 
I 
I 

V928 

V927 

z~ 
D 

f

"' u 

CE 
66 

CCE 

2008 

T I 
68 

Tl 
78 

~r V926 
'r 

f

"' u 

CE 
76 

CCE 

200B 

s ~ s L, 
I I 
I I : ~sz_ : 
: ~z;:, : 
I I 
I I 

I I 
I I 
I I 

I A IT I 
: 201 --(: 2--,---( 

---------~--- ~~~A) @? 
I 11 82 

V890 
V891~r 

'r 

f

"' u 

CCE 

,------ CE 
86 

200B 

T I 
88 

• V886 
v~1s5 

.---- - - ---l:ol<J------1 
~~~ '7 

I \J/L~~cv 
97 

z 

GD 3 
CCE 

CE r---, 
96 I 

2008 : 

---- -----------

~ 
i ~~~~7 
~ - ------N<' '-:}----------1 
~ V852 

-' V853• 
s ' 

I ~ r 
I .n ' I > -
I 
I 

I I 
I I 
I I 
I I : ~b~ --(: 2-----( 

_________ ! ___ z_o_o:_~ ~ 
I I 1 82 

v~1s1 
1-----Dt::J---- - - -----, 

__fl '7 ~.~ 

I'--\J_,../L c'~cv 
NOTE 15 107 

z 
1-' :::: 

I 

~82 
f

"' u 

CCE 

200B 

T I 
I 08 

.---

V848 

V850 

T I 
I 1 8 

V849 

z~ 
D 

f

"' u 

CCE 
CE 

I I 6 
-----l 

ZOOB 
L __ _j 

I 
<r I 
D I 

I 
I 

L __ _j 

0 I 

~-}--~------F~-,_~,-,-~~----1-~,-,!-----------------------------------------
SAMPLE SINK 1 

---- -------------------~----------------------------------- 1------------------

--" w 
f
I 
u 
w 
m 

1--o-029-HBD-2" 

1--- 029-HBD-2" 

8 

®B -® ,--~--2 NOTE 15 -@ @: NOTE 15 2--~---1 
1-- 76 B --2 NOTE 15 ______ CI ____ j 182 ,------------ IB --------~--CIT ~82 : 
I 86 I 1 96A I 96 I 

® : 1®82 : 2Q0B@I 1 182 @t 20QB ~ : @ C T : IB L ___________ l IB : IB ___ )NOTE 15 ---- IB ___ 1_ ___ CIT 
76 ------------- 76A --------------------i : i--------- 86A 1 82 : 968 182 c ~ 1 OGA 182 1 OG 2008 

I 2008 182 1 : 1 r--------- -----------J I ® ---------- i-------------- © ---------------------------------------------------- ~ J i ! i i i r-~-~~-~-~-~~-~-~-~~-~-~-~~-~-~-~~-~-~-~~-~-~-~~-~-~-~~-~-~-~~-~-~-~~-~-~-~~-~-~-~~-~-~-~~-~-~-~~-~-~-~~-~-~-~~-~-~-~-~-~-~-=---~---_-=--_ -___ J_--------------------------@ 8-2------------------ i---@; ~~B----
2008 I 182 / I 1 I I I I I I : -@B B /::---::_-_-_j : : : : : ~ 

L_ _ _ __) NOTE 15 J;'_::-~-----J I 1 1 1 I B ___ -.J 
56B ""( ---------~'0---_____ j I I I 116B ( NOTE 15 

182 "\,-::_-. _______ j : : 182 
',', ________ ___] I 

' I "-----------' 

7 6 5 4 3 

GB-169-HBD-11// 

I D 8 I 

TO CHILLED WATER 

) M 22GB01 ) 

IC-81 

2 

DRAWN (DATE I 

N/A 
CHKD. WATE J 

N/A 
SUPV. WA TE J 

N/A 
APPD. WATE J 

N/A 

AS-BUILT CLASS 1 

PIPING & INSTRUMENTATION DIAGRAM 
CONDENSATE DEMINERALIZER 

SYSTEM 
FSAR FIGURE 10.4-5 SHEET 

LOCATION CLASS 
CALLAWAY PLANT 

UNION ELECTRIC COMPANY 
ST. LOUIS. MD M-22AK01 

REV. 
26 

1 

H 

G 

F 

E 

D 

c 

B 

A 



8 7 6 5 4 
ZO>I\IZZ-~ 

SERVICE AIR 

3 2 
r------------------------------------------------------------------------------------l 

,---------~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
: ,----------, 

1 
REV. DATE DRAWN 

5 073091 SKC/JHK 

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

V821 

>:=~--:;:=)------- 2 "c. s. L E I -- ....::.;:..;;.:_ ____ -------... I~M~-~2~2A~K~O~I)---T---- ____ ,:.11_;,;'2-.;"C;:..:· ~--------------------------------·~ 

:------------ s ~ 
HY 

s ~s 
REDRAWN FOR 
CLARITY 

REV. DATE DRAWN 

. 
en 

: AS h4L- 'Kh-Y--
1 
I 

8----, 

pI 
456 

L __ 

,(. o. 

V513 

TO VALVE V508 V514 
M-22AK03 

V820 

P.P. 

V811 

V737 

E-4 BECHTE~ I ... VENDOR 

1/{s.s. 

0 
~ 

4"P.P. 

,------ ----------. 

-------------- I ·----9 
. 

[L . 
[L 

' 

V816 

@\AS 

. 
V) . 
u 
' 

ITAKOBI 
RESIN 

ADD IT I ON 
HOPPER 

V819 

I G-2 I 

,---------------------, 

2 11 P.P. 

p. p. 

I": 

r------------, 

:(;!:) 
~ 

AS 

-::o. 
F. 0. 

I 5 

en 
u 
' 

0 
~ 

t.---------+ 
F. C . 

1"C.S. 

I 
I 
I 

~-------- -

I 

~;~'-~~~ 
AS 

I'" N 

Q---0 F-~ ! 
--------1 

Q. 

Q_ 

' 
"" 

---------------------, 

AS 

--------------------------------------------l 1"C.S. 

----- -----------, 
------- ------------, I 

I I 
I I 
I I 

AS 

F.~ 

8 
~ (2;)-;: 

F.C. ~S 

AS 

V758 

:;4 --------------------------f=~~~~-~~=======~~~~~· 
r---------------------------' 1 I ~ 

. 
U> . 
u 
' 

' I 
"" 

2"P.P. 

I I 

1 ~ I 
1 I 

! s ----------------' 

I 1.-- AS 
I 
I 

HV 
431 

L __ 

V754 

!R!\ 
~ 

I I L 1--------i : 

6 L --1-- --.I ------- i i i ''-~-~--- - - -....1.--j 
}---------J I I I I ,-

,-

4"P.P. 

~--~ 

RESIN SEP. 
AND CATION 

REGEN. 
TANK 

ITAK021 

HV 
410 

131 SIGHT 
WINDOWS 

. 
[L 

1 "p. p. 
F. C. 

053-HBD-4"~y 
415 s 

HV 
415 

I I I I I I 
I I -------
---------L ________ _ ======SI I I ========~----

------ ----, 
I 

. 
U> 

' 

I I I I I I I I I 
I I 1 ____ 1 

I I 
co I I I I 

I I 

----------1---~-----~~~~: 
I 

AS 

zs 
429 

LRW 

3"P.P. 

3"P.P. 
------~~--

. 
U> . 
u 
' N 

,----------------

V751 

": 1-----"4-".!.P.:.· .!.P.:.· _ 
Q_ 

' 

ANION 
REGEN. 

TANK 

ITAK03I 

054-HBD-4" 

F.~ 

~:L-----?AS 

,--- -----------

,--------

AS 

I 

L----------

(HD 
~ 

zs 
450 

-------------------- 1·-- _.J 

171 SIGHT 
WINDOWS 

3"P.P. 
b----+-----"-~-

V735 

L..:..J 

AP 

3"P.P. --l 
....--"'-'-'"'-'-~~--__ ....., 

I I 

:l~------~----s--, 
'--------- -1 

'VI~ ' 
I I 
I I 

I ' 
I ' 

. 
U> . 
u 

I 
I 

' r~ 
I 

co 
I 

D 
u 
I 
I 

"' N 
0 

T 

I 
1 

I 
I 
I 
I 
I 
I 

' N AS 

RESIN LINE I ' 
~~ct~{RJf?o~ c________________ I I I 

I 
I 
I 

r-----------------------
1 

I 

RESIN 
DUMP 

I 4"P.P. _,._-1·-----------___ L..-___ - ----- ------~~ 

' 

u 

u. 

V756 
BECHTEL I VENDOR .. .. 

0 
~ 

I 
I 
I 
I 
I 
I 
I 

F. o"\ 

F.C. 

1 I ' 

--------------1 
I 

W I 
1--w V755 I 

AS 

F §0 ·r ~ ~-~---{-::J----{--~5~-- ~~~~~~~~~~~~~~~~~~~~~~e= ==== =~=-
~ LRW ~ : 

D' 
D 
D 
z 
w 
> 

3"P.P. 

4"P.P. 

RESIN MIX 
AND 

STORAGE 
TANK 

ITAK041 

121 SIGHT_-< 
WINDOWS 

HV 
443 

. 
[L 

Q_ 

. 
[L 

F. C. 

GD 
~s 

I 5 

HV 
452 

055-HBD-4" 

SE 
005 

RUPTURE DISK 

1 5 

I 
I 
I 
I 
I 

______________ I 

. 
<n 

u 

' 

ro 
I 

I 

6 090893 RBF 
CHKD. SUPV. APPD. 
DJB T JM N/A 

INCORP. 
DEC-1066. 

REV. DATE DRAWN 
7 o8o795 RBF 

CHKD. SUPV. APPD. 
DJB AMR N/A 

INCORP. 
RMP 93-2017 

FCN-01. 
REV. DATE DRAWN 

8 100998 JHK 
CHKD. SUPV. APPD. 
MAL JHC N/A 
IN CORP. 
RMP 97-2009. 
REV. DATE DRAWN 

9 043001 RLW 
CHKD. SUPV. APPD. 
MAL DLB N/ A 
INCORP. 
MP 99-2016A 
REV. DATE DRAWN 
1 0 090601 J HK 

CHKD. SUPV. APPD. 
MAL AMR N/ A 
INCORP. 
RFR-21178A. 
REV. DATE 
II 070203 

DRAWN CHKD. SUPV. 
EWM JHK TWS 
INCORPORATE 
MP 99-20156. 
REV. DATE 
12 071003 

DRAWN CHKD. SUPV. 
JHK EWM TWS 
INCORPORATE 
MP 03-3007A. 
REV. DATE 
13 082803 

DRAWN CHKD. SUPV. 
JHK MAL TWS 
INCORP. 
MP 99-2016 
FCN-14. 
REV. DATE 
1 4 1 1 09 04 

DRAWN CHKD. SUPV. 
T JC MAL TWS 
INCORPORATE 
RFR-22941 A. 
REV. DATE 
15 071608 

DRAWN CHKD. SUPV. 
RLW EWM JHK 
INCORPORATE 
MP 99-2016 
FCN-15 

FROM ACID 
DAY TANK 

~M-;2~2~AK~0~1)---L,._~,_---=-_-_-_-__ -_-_-_-_-__ -_-_-__ ~-----_-_.L._-__ -_-1- __ -_-_-__ -:__- -------------1 
(F 1) I 4"C.S. .----'-0------------------------------:-------- __ ..__..._----------------

,--------------------l 

-....,...,.....-.....:...- - - r-
1 

'---------- AS zs 
441 ------------, 

. 
U> 

> M-22AK03 ):----::-----
- · 2"P.P. 

- _____ 4_"_x_3..::._ R_ED. :: I 
...... ------------- -------:-------1.-

@s I F 4 I 

V757 

3/8" S.S. TUBING 

.I 
"'I u 

4''x 3" 

V812 

"' 0 

"' > co 
w 0 ~ 
> o< I 
-' <{ w 
<{ N 
> N 

I 

0 " 
f- I 
~-------- 1--
1 _l_ 

. 
u 
' 

TO ACID MIX TEE 

M 22AK03 
I G-3 I 

. 
en . 
u 

zs 
408 

..-------------

AS 

------------------------------------- s 
I 
I 
I 
I 
I 
I 
I 

I I 

~-----a 
I 
I 
I 
I 
I 
I 
I 
I 
I 

______ j 

L ________________ _ 

VB 11 zc 
563 h4L--', AS 

AS ?-#-I 

ff'": 0. 

F. C. 

1 /t," s.s. 

3 " '4 

V814 

TUBING 

--------------, 

I F. C. 
I __ ----------------, 

pI : 
407 I L _____ _ 

. 
[L 

[L 

' 

' 

[L 

Q_ 

' 

I,{ s.s. TUBING I 

* 4cOE5 sc_E_@ 2~~:------------ -- ~--
3// S.S. TUBING 

----------------3"c.s._, 

FCV0563 
.. ·------ -------- -------- _.1_1'-"'...;"C:..·;.;S:..·;.;.._...,.I--- -- --- -----------

:-------------- s ~ 

' I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 

I I I I 

zs 
425 

AS 

1"C.S. 

V759 
pI 

422 ~ = === = ==9=== ==:== = = == = = == = = == = = == = = = =:-- l_ __ --------------l 

I I I 

I ~------ s @ ' 
/ Q_ 

--1 
I 
I 
I 

0. I 

2 "c . s As ~if-! '*'rc. e-F .~o~.:L---:L---:L----l--~---1-~ @ 
I 

______ _j I 
I 
I 
I 
I 
I 
I 
I L ________________ _ 

AS 

V729 

3 "s s /8 . • TUBING 

. 
Q_ . 
Q_ 

' 

I 

' I 

AS 

----------, 
I 
I 
I 
I 
I 
I 
I 
L ____ _ 

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

.(. o. 

F. C. 

~ 

FROM CAUSTIC 
DAY TANK 

l-------z1.:.£:..;P·;.;.P..;..· ---·- _ ------__ ------__ ------- _ 

. 
I Q_ 

I 
I Q_ 

I 

----:.-------------
-~-cJS:(}---------~,~~:"_ 1 1/ 4"s.s. TuBE- ..,..._ 

I I V728 
I I 
L_l I 

1 I 

------~----~---
I 
I 

BECHTEL VENDOR 

I 
I 
I 
I 
I 
I 

L _____ _ 

-- _______ _j 

. 
Q_ 

I~ 
I 
I 

AS 

rc. o. 0 
~ 

AS 

F. C. 

to 

3/{S.S. TUBING 

* 

4"P. P. 

@ 8 
2''P.P. 

F.C. 

1 5 

3/8"S.S. TUBING 

TO VALVE V507 

M-22AK03 

I 
I 

______ _j 

IE -4 I 

I 
I 
I 

I 
I 
I 
I 

. 
U> 

N 

. 
u 

N 

I i -- --------------- I -----------------· 
SCE 

CE 
436 

200A 

NOTE: 
I. REFER TO DWG. M-22AKOI. 

3"C.S. -------------__ .:.....;_ ___________ - ---~·~· 

_j 

TO CAUSTIC 
DILUTION WTR. 
HEATING TANK 

> M-22AK03 ) 
I C-3 I 

4" VENT 

ll,,"p. ~ f 
~---~--~~---=--=--=--=--=--=-------·--=:::=::-::::=::::-=--=- --=~----'---------_...J 

< M-22AK03 ( 1 1/{c.s. 
I C-2 I 

FROM SLUICE WATER SUPPLY 

'----------~ 
I B-1 I 

8 7 

v 

ITAK09I 

I 
I 
I _______ _ 

3"P.P. 

4"P.P. 

m!JJ--+-- RESIN STRAINER 

014-HCD-6" 

VENDOR BECHTEL 

WASTE COLLECTION TANK 

6 

3 " '4 

I I ~------------3"P.P. 
1 I 

---------9 ! 
AS 

* IF. I ,-----• 
I 

I 
1 200A 

I* 

L ________ ~ 
014-HCD-6 

034-HCD-1" 
L _______________ _ 

@ B 
HF-119-HCD-6'' 

F . c "I AK SYS. HF SYS. ........ 
s 

TO HIGH TDS 
TRANSFER TANK 

M-22HF03 
I G-8 I 

3/a" SS TUBING 

V554 

5 

HF-151-HCD-5" 

F. c "I AK SYS. HF SYS. ....... 
4 

SAMPLE 
CONNECTION 

TO LOW TDS 
TRANSFER TANK 

M-22HF03 

I C-8 I 

3 2 

AS-BUILT CLASS 1 
DRAWN (DATE I 

N/A 
CHKD. WATE J 

N/A 
SUPV. WA TE J 

PIPING & INSTRUMENTATION DIAGRAM 
CONDENSATE DEMINERALIZER 

SYSTEM 
N/A FSAR FIGURE 10.4-5 SHEET 2 

APPD. (DATEJ LOCATION 

N/A 

UNION ELECTRIC COMPANY 
ST. LOUIS. MD 

CALLAWAY PLANT 

M-22AK02 

1 

CLASS 

REV. 

1 5 

H 

G 

F 

E 

D 

c 

B 

A 



8 7 6 5 4 3 
£0>1VZZ-IAJ 

TURB. BLDG. 
WALL 

OUTS I DE INS IDE 
3/{ ( v) 

'-' :.0 ~I 016-HBD-1" 

~ --11 VD04 
FROM ACID 

STORAGE TANK 3/{ 

> M-U2KS01 )------i 1f---+-----..L..---'--~ 
18 _21 rl 005-HBD-2"1SCH.801 - c!cB: 

LOCAL 
COLLECT 

TO ACID ',------------ 1 
TRANSFER PUMPS 1 

I 
I 
I 

V012 

AIR BREATHER 

r;-;1 

I ~---- -------------------------

i-rn--! ---- -------------------------
1 zs 
I 
I 300 
I 

1 S L Y AS 

AS 
~ ._ -/ _\I r' N 

V799 ~ ;F.Q.~ 

-" w 
f
I 
u 
w 

'" 
o-
0 
D 
z 
w 
> 

~---------

' I 

J_ 
LIT 
300 

1----.:--=[_ ________ 2, : 
018-HBD-2 "I SCH .160 I V798 ,--L--'----------'-----, 

~A 

---~=======8======~-------------------------------------------------------------------------------------------------------------------i 
___ J ~---- I I 

I 1 I 
I I I 

-----~ ! ! 

GP, ,--------[=8--------------~ r-·-· ~-Sf~-~~(~ di 
''411 ( V) I V""" 1 --~ 

"--~ ----- r:l ! : I "N V793 V792 
I~ 1 I 

m 
c-

"' > 

c-_!_v{v7~6 ! rt95 V79~4 r ~ ·-· 1, ~ "- ~3 ":. V543 

V791 

--~---< M-22AK02 < ~2''c.s.. -
I B-8 I 

I 
I 

2 , I ACID DAY TANK 

I I • ., f -- c-{') 1 1" LOCAL 

: I I 306 'I TO RESIN SEP. AND CATION 11,,"P.P. 1 1 1,,"A20 ~i~l HV '""""'A120 V748 "- DRAIN 

I I I p AK 01 B I I ~ 7 g L 2 "p p REGEN. TANK 

I 
I I TAK05 I I 

1 /2 A20 1 ~ 

~ I 1 "I 01 s '\(j~ilos4 3HOV4 ~ seE 
I 
~-- '------..-----------' (f) 
t ~_¥ 1 ~ ___ 1_ I I 304 AS DRAIN 026-XCD-''z" I 

.: --::;c c I PAK01 A I ,t"" '·:.::: --la LOCAL I ,I 1 

COLLECT V524 I 
I 11 I II 
"2 I I 

I i 
I •• I 

I I 
I 
I 
I 

V526 

1"P.P.! ~-----------------· 

I 

I 
t__ ______ V78}7 ____ , 

/] 

1 " 

TURB. BLDG. 
WALL 

OUTSIDE INSIDE SEE NOTE 9 

V005 

FROM CAUSTIC • • • E • • E • • E • • E • • E • • 
STORAGE TANK 4''x 2'' • 

) ~~u2zKlso1 ?;-;-;"E.-; T.-; i :r IET-•-r:'"o,"E_-':'-soL:'-,"'~-~:'-tLHJ.1-';"o~~.,j :, ---: --~, ===::::::::::::::::::::8===~--, 
019-HBD-4"1SCH.1601 I 

HEAT TRACED V013 1 E I 1 1 
~ : • I I I 

/('" - ' LS 
N 0::: 313/ 

{F.o.@) ~ ~ '-_314 
LV • w 

AS 313 E > 
• 

• 
AS E 

• 
11,~ • 

E 

V786 
I 
~ 

1 II A2 0 

I PAK04 I 

1"A20! 

V785 

I' 

1 " 

LJ 
1 II ( D ) 

I 

I 
"' ~ c
> 

VENDOR 

VENDOR 

ACID ADDITION TO 
T.D.S. COLLECTION TANKS 

BECHTEL 

BECHTEL 

M 22HF03 

I H-21 

3/8" S.S. TUBING 
I TYP. 6 PLS. I 

I 

"''' 0 

"' >•I" 
"" r 0 

"' >•~ 

N ~ 
0 N 
,- I 
<( 0 
N 
N 
I 

:> 

CONDENSATE POLISHER SAMPLE SINK 

i------~-------i--------, 
I I 
I I 
I I 

TY ~ 
322 

V784 • 
2" • E • CAUSTIC ADDITION TO 

T.D.S. COLLECTION TANKS 

82 ~'-VL 
~~~~ ~~~ 

'- A.S. 
V783 V782 

• • " I • • ~- • E • • E • 
: I ...------- /1 I 

T 1" : ~1s1 .1 
•• • • • E • • • E • M 22HF03 

I F 2 I 
"' N 
c
> 

I F.O. t 

I 
I 

N ~ 
0 c
"" I 
<( "' N 
N 
I 

:> 

N ~ 

0 "' ,- I 
<( 0 
N 
N 
I 

:> 

0 ~ 

0 "' '<" I 
N CO 
N ~ 

I 

"' 

"' >• 

I 

2"1: CAUSTIC DAY TANK ~: : I PAK03 I 1 "s.s. ~~ _f\c2 ~2E3 
: E I I ·.I • • E • .J ~ \:__ a) 

0 ~ TO AN I ON 

1: TAKOG 1 1 "s.s •• 1 -,--=-------------------a-----, ~L,' ~ ~ I , REGEN. TANK 

k::*E.: w o I 1 " ~ ! "' o I : : ' ' : I -T,;~;L'--,,.f7L' -,;~~''--c,nf:L'-® : I B 6 I 

~~ 1 " L-----,-:-.------~--' lJ I I ' ~ ~ (j\•;:1 f o','" 
1 

" i ' ', j~, ~f------------8 u~ ----~ SLUICE WATER 

~ I 

8 

LOCAL 
COLLECT 

7 

V525 V774 ~i1 · 0 ·--p-' 321 __ , 

''" • • ! • E. 1: rA?i I PAK02A I :I :----~ .~2 ~ : 1 "S.S. ~ ,316)1--------..... ------L;r-----~-- I 

•••• IE v ol : ,:~~~ -" V~73 I F~ I T 1 c.s. I 

V527 1~. 111 E•l1 s <J-rzs HV) ~ s.s. c.s. ~ , ·{; I 
0 V0 ,.-----y 1" g 1/{C.S. m ~> I" 

_/'r \ 320 320 i'jw ~ o- ;-Lll·-- V770 ~ f 
111 ;. ~----DLr-- :E

1

11 G; A~ ; OJ ~ I---I~V~7+-- ~'r' 1"C.S. 

I V768 
I..!...E_! • E • 

2" 

'------, V767 V766 
ft'---r" • • 

I PAK02B I 

o I 
I 

~---(127-XCD-''z" -"-+---+!----· 013-HBD-1" D 
•, V544 ~ L---'--, ~---¥ 

LOCAL 
DRAIN 

L ____________________ _ 

LOCAL 
DRAIN ~ 1 

LRW 4+~-1 TIS rc 324A 

~---------------------------------------------------------------J 

CAUSTIC 
DILUTION 

WATER 
HEATING 

TANK '*~...,w-~ 

6 5 4 

ITAK071 
= c=== I~ 

BECHTEL VENDOR t 
I 

- I 
I 
I 

----------' 

V744 __ _l _____________ , 
012-HBD-1"'-_.-1 

1 LRW 

3 

1"C.S. 

2 

2 

1 

NOTE: 

REV. DATE DRAWN 
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REDRAWN FOR 
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REV. DATE DRAWN 
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CHKD. SUPV. APPD. 
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INCORP. 
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NOTES: 
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BETWEEN FLANGES. INSTRUMENT CONNECTIONS ARE ON 
FLOW TUBE FLANGE. 

3. CONTAINS INTEGRAL BYPASS. FILTER BYPASSES AUTO
MATICALLY AT HIGH DIFFERENTIAL PRESSURE. 
INDICATOR SHOWS: 1 I FILTER IS CLEAN, 21 FILTER 
NEEDS CLEANING. 3 I FILTER IS BYPASSING. 

4. DELETED. 

5. INPUT TO THE NSSS COMPUTER. 
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CO~~m~TE 9 _ 

h'""T--T"i:.:?<J---( M-22AD02 < 
I A-6 I 1 O. 

VALVES V270. V271, V272. V273 ARE CLOSED DURING 
NORMAL PLANT OPERATION. SEE RFR-OB777A. 

DELETED. 

V31 0 
11 • DELETED. 

050-GBD-2 II 
12. DELETED 

VENT 

'"' 
163-GBD-2 II 

V272 
SEE V253 

NOTE 
9 

V005 

TO F. P. TURBINE 
START PERMISSIVE 

M-22FC04 e-

024-GBD-11,..{ 

3 

I 
I 

~ 

V366 

V255 

L..:.J 
LRW 

V361 

V006 .J-( 
CONDENSATE 

SYSTEM 

M-22AD02 < 
I G-8 I 

2 

N/A 

N/A 

N/A 

AS-BUILT CLASS 1 

PIPING AND INSTRUMENTATION DIAGRAM 
FEEDWATER SYSTEM 

FSAR FIGURE 1 o. 4-6 SHEET 

CALLAWAY ENERGY CENTER 

REV. 

48 M-22AE01(Q) 

H 

G 

F 

E 

D 

c 

B 

A 



8 
(0lZ03VZZ-~ 

VL152 
( L. C. l 
NOTE Ll 

... 
, V715 

( L. C. l 
NOTE L1 

V716 
( L. C. J 
NOTE 4 

FEEDWATER 
ISOLATION 
SIGNAL 

NOTE 

STEAM 
GENERATOR 

"D II 
V475 L.O. 

7 

46 
,------Cil~rs 
I ozs 

s----~ : 
I I 

FROM HS-80 
( F-1 l 

FY 
46 

... 
V473 
(L.C. J 
NOTE L1 

VLI7Li 
( L. C. l 
NOTE Li 

: ~_J 
178-DBD-2" 

1~1 
I : 

... 

I 

I 

I 

I 

I 

I 

I TO STATUS 
________ I INDICATION 2' 

V476 
( L. C. J 
NOTE 4 

V477 
I L. C. l 
NOTE 4 

... 
V713 
( L. C. l 
NOTE 4 

V714 
L. C. 
(CONDENSATE 
POT NOTE 3l 

120 

034 V13LI 

PSE 
4 

zs 
42A 

{VI 

V307 
L. C. 

034-EBB-1" 

V130 
L. C. 

SEE 
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DWG. NO. 
M-630-00095 

(NOTE 6l 

ELB 

075-0LB-1 4" 

DLB 

BB 

LT 
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I 

I 
(m 
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~ w 

0 

-~--8 ~ 
I 

071-ELB-1 Ll" r 035-EBB-4 ~~ 
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~D/549 9 
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,--------J 
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I HI-HI LEVEL 

~---~------~-T ____ J 

I 

I 

@025 
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ISOLATION )----- I I 

SIGNAL I 

I I 
: ~-~ 
1~1 
I : 

176-DBD-2" 
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I 
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3 
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l l __ _j 
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V467 
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I 
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w 
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LRW 

OBB 

FT 
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~ ~---w026 

: I 025 I V322 L.O. 
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! I 
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--L 
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8 

lLD-LD LEVELl 
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I V158 
L. 0. 

I 

I 
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7 

L _____ ! ,------------
1 I I ~"'--' 
I 1 I L _ _j _____________ ~_ 
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I 
\ ~D/537 7 
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5G1 

L _______ ~ 

5 

V443 
I L. C. l 
NOTE 4 

V444 
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( L. C. l 
NOTE 4 
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DBB-1" _ LRW 
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(W 
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026 I 

(L]\ 
~025 

I : : ®: 
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L _____ ! 
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I 
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zs 
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zs 
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V305 
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I 
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I l __ _j 
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'eyt~------J 
I 
I 
I 
I 
I 
I 
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I 

I 

®--B 
006 
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~~--~-~ 

FT ~ 
520 ~026 
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FE 
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DBB •i•ABDINOTE 21 
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V321 
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,----L-1 
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L. O. 
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TO LR-501 ~---L-------~-T __ j 
( E-5 l 
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~ ~025 

~~~ 
I:® I IY 
I I , 
I I "' 
I I LO-LO LEVEL 
I L---( REACTOR TRIP 
I & AUX. F.W. 
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I 

I HI-HI LEVEL 
L __ ( TO TURBINE TRIP 

AND F.W. !SOL. 

r 039-EBB-4" 

H 1-EBB-3" 
V216 
L. C. 

LRW 

V186 
L. C. 

F.C. 

DBB-1" _ LRW 

DLB 

i/ 185 V085 

LRW 

OBB 

FT 
521 

V08L1 

- M-22AE01 

3,{-DCB l'\ ( C-8 l <8 \_SEE NOTE 13 

v- ~------@--d AUX.FEEDWATER I 
) M-22AL01 )--' ~ ! ____ rw 1 fcl\ 

~ ~·~026 

7 
26 
~D/527 

L _____ j 
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---1-\ 

I \ 
---1-\ 

(HI-HI LEVELl 
TO TURBINE TRIP 
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\ 
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I 

y. } 
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t 
I 
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I 
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~ 
yYoo6 

I 

_) FROM L Y-529G 
~-<: (8756037,SHT.18 I 
I 

I 
I M PROGRAM 
~~---~ LEVEL 

I 025 
I 

I ~d ~----+--'-'-1--
5~1 

L---~----------------
L _______ ~ 

ANY 
MAY 

REVISION 
REQUIRE 

TO THIS DWG. 
A REVISION 

M--22AB04, M--22AB05, 
TO 

CHKO. 

SUPV. 

APPO. 

N/A 

N/A 

N/A 

N/A 

1 

[!] 

TO ALL 
FEEDWATER 
ISOLATION 
VALVES 

c"----~ FEEDWATER ISOLATION 
~ VALVES - MASTER TRIP 

006 

[4] 

WA TE I 

(DATE I 

(DATE I 

J----~ FEEDWATER ISOLATION 
~ VALVES - MASTER TRIP 

006 

NOTES: 

1. ALL INSTRUMENTS NUMBERED 400 AND 
M-22AE02 ARE FURNISHED WITH NSSS 
(OTHERWISE DESIGNATED AS ~l. 

ABOVE ON 
EQUIPMENT 

2. CLASS CHANGE (088 TO ABDl IS AT 
PLANT NORTH OF A-0 WALL (INSIDE 
BLDG. J. 

FIRST WELD 
TURBINE 

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 DETAILS. 

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 FLUID 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 

082-EBB-14" MAY HAVE 
PIPING REPLACED WITH 
THE LATEST REVISIONS 
AND M-23AE05. 

079-EBB-14" THROUGH 
ALL DR PORTIONS OF THE 
ELB PIPING AS SHOWN ON 
OF DRAWINGS M-23AE04 

13. THE SAFETY-RELATED FUNCTION OF THIS PIPELINE 
TERMINATES AT THE SEISMIC CLASS BREAK AT THE 
CENTERLINE OF THE A-0 WALL. (REF. M-23AE04 
AND M-23AE05 I. 
THERE ARE NO SAFETY-RELATED COMPONENTS 
IN THE TURBINE BUILDING. SEE RFR 201204288. 

REV. DATE DRAWN 
1 9 032999 MAL 

CHKD. SUPV. APPD. 
JHK AMR N/A 
INCORP. 
RFR-19264B. 
REV. DATE DRAWN 
20 0~3001 RLW 

CHKD. SUPV. APPD. 
MAL DLB N/ A 
I NCORP. 
RFR-21290A 
REV. DATE DRAWN 
21 90602 JHK 

CHKD. SUPV. APPD. 

MAL TWS N/A 
I NCORP. 
RFR-156160. 
REV. 
22 

DATE 
051704 

DRAWN CHKD. SUPY. 

RLW MAL RWW 
INCORPORATE 
MP 00-1009A 
REV. 
23 

DATE 
051904 

DRAWN CHKD. SUPY. 

JHK EWM TWS 
ISSUE PER 
CAR 200403851. 

DRAWN CHKD. SUPY. 
RLW EWM TWS 
I NCORP. 
MP 0"1-1004 
AS REDLINED 
REV. 

25 
DATE 

102805 
DRAWN CHKD. SUPY. 
RLW EWM MWH 
INCORPORATE 
MP 03-1011 
REV. 
27 

DATE 
110205 

DRAWN CHKD. SUPY. 

MAL JHK TWS 
I NCORP. 
MP 03-1006. 

INCDRPATE 
MINOR CHANGE 
CAR 200509475 
REV. 
29 

DATE 
070710 

DRAWN CHKD. SUPV. 
T JC MAL TWS 
INCORP. 
CAR 201001930 
ACTION 7. 
REV. 
30 

DATE 
043013 

DRAWN CHKD. SUPY. 
T JC MAL LMP 
INCORP. 
MP 03-1002 
FCN-07. 
REV. 

31 
DATE 

070913 
DRAWN CHKD. SUPY. 

MAL RLW DME 
INCORP. 
RFR 201204288. 
REV, 

32 
DATE 

032615 
DRAWN CHKD. SUPY. 
MAL RLW JHK 
INCORP. 
MP 03-1002, 
FCN-12. 

AS-BUILT CLASS 1 

PIPING AND INSTRUMENTATION DIAGRAM 
FEEDWATER SYSTEM 

FSAR FIGURE 10.4-5 SHEET 2 
LOCATION CLASS 

CALLAWAY ENERGY CENTER 

M--22AB06 AND/OR M--22AB07 UNION ELECTRIC 
ST. LOUIS. M-22AE02(Q) REV. 
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'--c-1 8 I __, :0 k I * ~*'-- 457- (H-31 458-GBD-3,4' * I ~~ ~@: I 8 .li:'IJ N 

-Fo Z-2 ---"pp LV -FD PP I I -FD I ZS (LV· GBD-3,4, '-' pp "':~v"\ ZS I FO- I I PP IVl FD- ~ PP "--- Z-53 FO- ' 
AD FO - 2 '-' '"' * :JD* I - L' 8 I " \ 8 " - I*~ ~ * '"' '-' - I'Ll AD FO ~"' == 

I 75' 77 l Z-29 29 ;Jig ADA_D2-71632-H8D~-1 0"- ~A4D4VO .. 34 34 ~ " '" I ~ I ~ 0 18 .--- AD-212-~f' ,L:::O AD~o ZS (LV r LV ZS ,L:::O f'V605 J'ADV 17 :ii "'"' 
CONDENSER h:EBD-6" V604"'\V 6" 20 ADV 18 0 18 L ------------l L:::O/ HB0-10" AD F109 F201 • V607, L:::O Z-34 ~--1-01-GBD-6-;;---- _j 40 .L:~ 40 ~~~ ~/;:. AD-135-GBD-6" 6" "'\VF.O. ADV 442 CONDENSER '\' '\'~ ~ 

TM0-2L2YA-F70D4 < M 22AD03 li~A AQy V;2277j'J I'" ..r-tlo.~ CONDENSER 454 V602 "' ' ~ '/ rc ~~ I'"~~ > >--< 
IH/<j- ~~ ..r--to.__,_ AR,V~8 1~ -.. -,ilL~~ , " .L V603 , ,.., ~"\ CONDENSER ~~ /'-f"'ll M 22AD03 ""f -"fj 8 

I 23 ID1-8l CONN. NO. 0:0,~0• ~-, F.O. vo 79 '-, < M 22AD03 ( 11 ~~V2:9 ~-~~ 7" J---"'L-1""-t_:: ~ 1 .'r"l/ "\ ';, I M 22AD03 V089 v 610 WC" CONN. 079 o"- :=':J. 023 
I I EB BD AD AF V067 I CONN. NO. 078 I V070 V083 F.O. GBD I HBD co H8D I GBD F.O. V086 CONN. NO. 077 EBD 

~ _,. 102-GBD~-6" * _..,.. t- _. ,.. 
- ·- V606 o::: o o::: V608 6" 

A0,/-@-134-GBD-6 11 
7 V071 L 103_GBD-10" L:_j ~ § g ~ g ~~ LJ * ,--L~-

S o (::5 o ~ o · 106-GBD-10" pp LY ctJ 52 EXTRACTION RELAY LC-9 
I I ' pp pp zo Nl z' zo Nl uzo LRW I 44D 58C ~ \);;_.;.,_.J V611 EB0-6" I DUMP VALVE I 
I >DUMP VALVE ' -/ I GBD-18" ~I 7C I , , I _'-._ '-' '-' ~ LSHH-7 

G E OWG .J' / • - l'/l ric_'.,. ·r F C I f'l-1 ': \~ I /1 ,G.E. DWG < II 
I , . / ~ c )@ . :®F, Cl ,t /1 FO - L____ "-" ! o.J , V097 VI DO VOI5. . !I - 040-DBeD-8 '~' FO l'o l(illt"-BTV . ~S ~~ "~[---~ F'oc 'M 825 00009 I LC-8 I M 825 0009 FO; ~--~---- ZS BTV "'-'J V612 ~~ FO- F.C. vo 72 n - ' ' o; LT-259 

•
I 3RD STAGE EXTRACTION 11 ~- L7 VC 78 c_ 7B TVD'1,'9 :1 z-IE 11 426-GBD-4" 'JL-r.f:v' ," '-, 'J I FO 58B 58B LV L_ I AC-003- 3RO STAGE EXTRACTION+! > I _ .><. ~ I FROM . c,. ~ v 58C I I GBO 16" < LC-45 

M 22ACOI I 1 I 16" "'- V ~ ~ _{ NOT~~ll AB-511- I HS-5S ~ r- 1 "'- -'/ I 1 M 22AC01 
I A 8 S i i ..: VG61~ Z-70 Xi t 68:0 :l LRW r: ~61~ DBD-''1_" I ,---2 I G-2) I Z-58E ~ VOIB \ c I / ~ i i I s LSHH-44 

l I LJ; ;,; .;, I I :J • .. I c-s) ~ LRw c: I I ~ I 035-oso-6"-" -L. ' L l._V'<:j- I I r ~0~ A s) ~X 1 1 1 '-461-'GsD-12" if _638_c;w=-fo"- ______ 1 Lv ---j 1 _ _.__--r~-d-----.;:4.::.5 .::.0 _..:0'-'B"'o_-;:.4 _, ________ .,...,-------. J, ABV361 1 f--- Lv 1 ________________ ~~ -- ---1 1 /:--... 1 58 A ~ LT-25s 

I u 100 OBD s'(.l I M.S.R. "C" - T ~~ MSR "D" 8 > M-22AB03 >--£_~.:} -~-~--- 580 -L_-==--J--- ---p'Vl ;, L --------f----1-- J~..J ~ "'>AS SZSLA LC-46 - > )- , IH-71 , I ~ '" 1427-GBD-4" I ~ "o ~ d, f''V106i ~ ~ ~ LT-255 

c 

A 

ZA -( FROM ALL FEEDWATER SCAVENGING STEAM D LSHH-24 

A 

B 

C041 

C023 

C025 

C073 

COli 

C093 

, 
• D 

1 

, E 
J 

L"J 

c 

C042 

C024 

C026 

COI4 

C072 

C094 

D 

REV. DATE DRAWN 
25 o9159 RLW 

CHKD. SUPV. APPD. 
MAL AMR N/ A 
INCORP. 
RFR-19963A. 
REV. DATE DRAWN 
26 083001 DJB 

CHKD. SUPV. APPO • 

RAM AMR N/A 
INCORP. 
RFR-20955A 
REV • 
27 

DATE 
111302 

DRAWN CHKD. SUPY. 
RLW MAL DLB 
INCORPORATE 
MINOR MOD 
RFR-14391 B 
REV. 
2S 

DATE 
020603 

DRAWN CHKD. SUPY. 
J HK MAL TDH 
INCORP. 
RFR-22626A. 
REV. 
29 

DATE 
051 1 04 

DRAWN CHKD. SUPV. 
RLW MAL OLB 
INCORPORATE 
MP 03-3005 
FCN-01 
REV. 
30 

DATE 
060304 

DRAWN CHKD. SUPV. 
TJC MAL SKC 
INCORPORATE 
RFR-23110C 

E 

C035 

C019 

C021 

C322 

C069 

C067 

C320 

COS I 

C314 

C316 

C099 

C103 

MI7~8AlC04 ---~ + ~ '0' ~ ~. J; LT-256 

M-212EA-020)6 H~-~~G ~D O::F.O::". vV55~1 '- 111-GBDL"J-I'·z" 5010 !';'V090'3 ~ ~ :C: >p'p'l'" ~~~o _J; M.S.R. "A" 205 02~ HEATER DUMP VALVES MSR "B" IG 8) - I ~ Ciro -PP ~ v ~ 5011 L"JI" .':: 0' v - M-22A006 LSHH-64 ':;- ' - - -< < > )- ' . 428-GBD-4" I z V104 113 -GBD-1 '2 v558 F.O. GBO I HBO IE-21 LC 60 
5oo GBD 2" <J :;; ;- vo95 I 4.~~--- M-22Acoz FROM ALL H.P - M-22AC04 ---..J1'". -,;-------------0-8-0+-G-B-D--1--{'?<--'>'<"}1 --:,7:N-::0-:-TE~5'-1:-"-~v':'6':'16~, l L .:_! _ 506 GBD 2" •.. -

C0 53 C0541GLOBEl C047 

C036 

C020 

C022 

C323 

COlO 

C06S 

C321 

COBS 

C315 

C311 

CIOO 

C1 04 

C04S 

C030 

C02S 

C325 

C006 

C004 

C002 

coos 

~1---- ... ----------1 501-GBD-1" V117 )',118 "" .... J G~ ~BD r F 8 l U --( ~T~~W~T~~ ~~e~ER I c-s l @ 1 DB~ ~BD [ ~ 4ll --1'\ : VIZ~ V123 507-GBD-1 ",---------- - ~ ----1~ LC-59 

'f I 502-GBD-2"V119 -- :_:: __ u':' .b__ / ~- ·':-c,r---l 032-GBD-6"---.. ~4 SWITCHES V614 FO I r---'-~- - ,\ _..r::J.._,,'--- -~125 508-GBD-2" I 'f LSHH-SB ---l I ~ (') 2" 039-GBD-B" I I 451-DBD-4" I I LQ40-GBD-S'" (') G I J LT-260 
:;:;~ ~9c L T • ~LSHH ~c 1 2 " (') 1 NOTE 51 I I ~------- - ;----------------'---{' ~}-------------' -------, I I 1 NOTE 51 2 (') 1 " ~" ' ~c I @JSHH 1 L T LD- 1\ LC-71 ,;,~:::: 259 7 8 lv 120 H.P. HEATER 7A I I I ~ V57B I I I H.P. HEATER 78 , ,, I 59 58 260 1 50 ~- b3l.I:>,-I\_.;;~~::7""\ 
I-<y \ 2" 1" I 1425-GB0-4" I LY s GBD s 4L4YC II II II IEAE038 2"'-> ~ G2 I I ,;,~~ l LSLL IOC ' 
-<fJ"- II ~~'-''. '-'2" EAE03AIINOTE 51 I I II 12C GBD GCO GBO ~ tffitA 1 FROM ALL 1ST STAGE AND M.S. GBD GCD '·' I I« 1 

"" 1 - 503-GBD-2"1 ~ v---.r:::::;:_ ---- 'T'r---, J _ _::_::_.,t=-='-=-!-.,.:C=-- -,DRAIN TANK DUMP VALVES I l ,----,T- ---- --- 126" 1510-GB0-1" ~ -<N"- LSL 77 
o"' I ,~ ' L}1s" '---- ' // /1 253 _i'/1 ' ----' 18"tJ ., I ~ -"'1'-
f- I 504 GBD 1" I j( /'.123, 12 .... 401 - "I I up lL'Jk::f----. 024 'L'-J ap I 1402-GBO_...., V121 ~ 511-GB0-2" I ::o"' LC-I 4 COli 

I ' J?<.-, GBD-18 I ~-L8V f:_FO '-, /, r635-GCD-S" '" ®= 634-GCD-8" - FO ; LV I l-IS" '' 509 GBO 2" I • ,'-7 r / , , ZA FROM ALL 2ND STAGE DRAIN r / ~ '- LSHH- 12 co63 
j \. sos-cso-2" ;/~s L9v ____ y____ _ ___ j 252 --2 TANK DUMP VALVES L: 59 I 1--g~g LV )Q~S, SAD-145-GBD-12" I LC-13 co55 

,--- CONDENSER ADV 9 I O~GB0-8" '>/I. u , 024 0 .!'-><" ' o50::.GBD=iJ~---- ---~~ 12"- 60 60 CONDENSER l_l 

I ( M-22AD03 ~~ 1 .. ~ ~ v 1~ 9 , .J ~---------------1 " ~ ~ c~ V134 ;"-/ ! @: FROM ALL HEATER DRAIN ~ 'V'1?S ~. 2: ~~3~ ~--------------+~ .~ .. :: 1 :..-<...] z M-22AD03) I ~~=~~~ cos! 
I CONN NO 082 1 F.o044 _GBD-I 2 " I LY s ~V133-~· . ~1- rn 2Z5A4 --( TANK DUMP VALVES ~['--/ ff!iJ s LY EXTRACTION I I V131 F.Q. I AOV CONN NO os 1 I 

~ I , , ______ jEXTRACTION RELAY 12B HY ' 0 "' ~ 0 '-· 024 ~ 44B RELAY DUMP L 274 . . I ~ LC-715 C013 
~---, AD-144-GBD-12" I~ V600 I DUMP VALVE 12 / ~ ::: ~ 'f' ± r~ :?: ~ ~ 7 f'VL / VALVE I ------1 V601 ,. : r---~ 

I TOZA-205 2--_1• i )c.E.owc'- ~ 1 & 0 ii'~:C:"'iL> Q* '-' *p > o:~:C: ---cl,. ,L::J G.E.DWG<I 1 1'"1_~ 
@ I F-5 l )::_ ~---------~~25 _oooo~-----~~~f":1L2vc Ll f~fz?'zls I ; ~ ~ :l. r- L"J ~155 L 28 V517 ~ F. c. V16-1- L"J '- ~ :l. g;J FD:\ M 825 oooo9 I I L:.J r ~ 

~ 1 5TH STAGE I ~<V:y 1- l(lli)BTV ~ I """i " VI 5G F. c. ~ --{>(H: v ' ~ I - I ~ 2_44 c 5TH STAGE 1 r F-5 1 
TO LY-12E 1 EXTRACTION I ,-/ 128 IP:::!-, V158 452-GB0-4"V159 I -. I AC-073, EXTRACTION 1 TO LV-44 D&E 
M-22AF04 )--- -----1 > AC 012 GBD 20"1 'v';,<C I ._: I z-12D --L---{ z-44D I _.. , .:. ~ l-" I GBD 20 < 1---------( rE-S 1 

ID-61 I I~ M 22AC01 ! v ~ I V577 206-GBD-17" -~ I y........,..I052-GBD IL ...v ~ I EM 22AC01 ~L IL 
TO L V-12D&E I 1 ZL ) @ I ____ _j 'L051- ,, _ I_ ~ I 1 B 8 1 

IE-51 s---J II 12A023 IA-Bl 1LZYA s -1--;-6,~-;;:--,--L- V110 ' I LV ~ ~ ~I ~3_!!_~- -~-, -16" V114-----l---~--- s 4L4YA I - 44;2311 -------1-}2oAFLOY4-41~E-3l -i> L_ 1z2sA AS i,Fo1¢'"z LV-- ------ - 6§5=2~~ . -·:---- ---T 12D I l MSR c ~ MSR "D" l 1,\ -CJ;f4D} 1,' - ----:·-.:;:; ------ ------- - OZ)v ¢ ::-._~ >--?s' NA _ _j ~--®4I4s 
---c 12A L"J I 429-GB0-4", /1 ' , < < co - > > ,:, I, 1 L"J 44A FO ~AS, 023 , __ .,.;~;:1="/'\ "'1 / , I~- M-22AC02 ro 1 ~ M-22AC04 -~ 1._, -'---1 o -.., 

M-22AFo1 s--------1 < M-22ADo6 z_ "' ~ 5PoTo8 ..-1 ~~ L v I 'A n > ? I IE 8) --,1 X ! ~~ 6 'i' , -:1 spooT9 1''i ....J"--/1 V563 _s: M-22ADo6 ) c--------2 M-2zAFol 

C033 

C031 

NOTES: 

C034 

C032 

C012 

C064 

C0 56 

COS2 

C014 

C029 

C027 

C324 

C005 

C003 

C001 

COOl 

C0 59 

C061 

C075 

C318 

C009 

REV. 
31 

C060 

C0 52 

C076 

C319 

COlO 

DATE 
082404 

DRAWN CHKD. SUPV. 
MAL RLW MAM 
INCORP. 
RFR 21883A. 
REV. 
32 

DATE 
11 09 04 

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

TO LAHH-201 023 I CONDENSER " V560 I ,----_jl - "'" I - co o - . ~~L - ' I ;'" en 117 GBD - • CONDENSER I TO LAHH-201 

IF-51 1 S: I F 0 _ _::"' V112 I 12 E 1 SCAVENGING STEAM ,_ §l SCAVENGING STEAM "' "' rn co Vll~6 v-;:V562 _:-: I Z 1 IF-51 
I IE 21 HB~ ~BD · · V561 512 _GBD-2 "V137 : I 1 MSR A L"J ~ ~k-~M~S~R~"~B_"~ lo o I'( ;:,' 1(1 5 IS-GBD-2 " F.O. GBD• !!,BD IE 21 I 

, I~-< M-22AC02 < LRW b > M-22AC04 >--~I~ ~-----------------------~ 
1 • SCHEDULE 80 PIPE FOR VIBRATION AND 

EROSION CONSIDERATIONS. 

@ r;-,108) '\ IB7l @ I I 

/"""-, LC LT LSHH LC { 2"H.P. HEATER 6A 1 I I 1 V51S v681 y 432-GBD-4" 1 1 H.P. HEATER B ~Lc SH LT L2\.. T I 
II fHis\ I ; 4 I 251 12 13 \V140 2"1" 2" I I I I I 453-GBD-4" I I I 1"2"V1 ~5 44 58 I 4ry: fHis\ I 

\ 74 ) I ~"'' '-' EAE02A 1 1 I.__ __ --'--~: I 1 1 EAE028 2" r, I I \ 64 ), I 
I ~023 1 515-cso-1 "1 '( --- -~--2; .. r ?:;-.~ 1 L. ___ J L--sFRoM H!s-12 vs7~ ~ L FRoM HIS-44 IE-212--_j L ___ s-- Q22 " tx- / 1522 -GBD-!"1 

111 - 023 I 

• 2L4VC ,-e 0 / I 511-GB0-2" I Vlf_Z~ V14 ~~-- Le ~~~7~1C-300 _sv A ~0 REBOILE\ Z-44E : LgQ V14' ~148 I 523-GBD-2" , 0 E>--r~ 6L4VB H.P. TURBINE • 

\CY ~ EXTRACTION 

I ~~~~~rA~C~0~6!9~G~B~D~18~'~'::~(j~~~~1:/ >-.._r M 22AC01 '-

lA Sl.~y S ___ ,. __________ j TO ZA-205 ~~ '¢V 13 PP[ VISO '-' r ~ ]PP ..._¢' (/- 400-GBD-12"7 ~~ TO z1'-205/ AD-141-GB0-12" l ______ ·-------~®y IH Sl 
CONDENSER IF -5) m J' N ' F, C, /,VI 0 /F O IF -5 )_/__ CONDENSER 'N 't 64 A 

24 A _i'/1 ''" 069 _G 80 _ 18 , < M-22AD03 ~-------{..>--;:' \_: ~ 4 \ [_><; ~ :: ~ :: ;; G':,"-~/ v v \. ~ , ~ : , ';-y~ - ---7 M-22AD03 > :;_
1 

"' '-Vl AS 
AS' ·/- I CONN. NO. 084 ADV J' F.O. V162 V163 F.C. V164 > I'" z':l ' 1n-10" 1 ----< < J' ADV216 CONN. NO. 083 "'\' 

; FO §l ~ 275 V662 W"- ~ [,.-..!A M-22BM01 §l ~ FO • 

~ , · • 399-GB0-12" 059-GBD-1 6" > o v • V599 PT V113 · _, -@ 
1 .....-1 r ~= :;i ~ 648-GBD-1" I (F-2) r 5007 , ~ "~ 0 LV 

-- l4SA 2L4VA c- ~V11:;:2 L:.J u 0 o:> · · I L 1 ' ~ 64A " llA -- ZL 
m_o - 067 GBD 12" "- / --., / NN ~ ,-~~._:-;. ;;-;:: 363-GBD-20" " ), 54 A 

023 ("' 0 526-GBD-2" I /362-GBu "-.0" pp - - ~ ~ ~ ~ o:o_ I ('9 .-- ,, ;; 0 .___ f '\. 023 

CONDENSER VSSZ "" VSS 3 V z ~ ~ z 2; ~ ~~ y~ cb VSS~ V555 CONDENSER 

< L :;; • 524-GBD-2" ' - "- co - "- co "' 530-GB0-2" /1~ ..... { s: > M-22AD06 S'- ._r-;-y o ~ <! 0 22 <t 0 2 ~ '---[ ....r -z M-22ADO~ 
10 21 HB~IYBD 525-G80-1" ~1 1l5/ ~ 0 ~- 0 ~- ~1 11 .':* v186c_==---"5"-3-'-1--'G"'B"D'---'1-," F.O. GBo-I,.HBO 10 21 .,_"'"' @~-... ~-~,-- _________ Jr __ ..r---l ~ _,; :> _,;"' , 088 _GB0-4 " FROM REBOILER r---L- '-, ---- _____ _: V1S7 _.. 532 _GB0-2 " -

Hrr~) 1:: H('J.2~. HEATER 5A 1 1 ~. ::i I ::i I ~ ~ ---------< M-22 FBOI < : 1 H. P-.L-H-EATER 58 :0~ P· :J.. ~ LSHH L T 

I .4} \ 2" 1" 2" ,--------, : I I I I c s) : : 2" 1" 2" I 64 I 256 --,---s 
I ,.-,... OJ "'"' EAE01AI I I I I I I I IEAE018 "'"' G :33-GB0-2" I 

~ --,-1~ ~t 5;s-G~b8_~ ;:~-- - ____ L __ _j __ "'l:::.·rT·-L. ___ J c--.' ''2' 1 : : -N- ~ 1 ''2' 1 ,..., L ___ s-T-.:.:::r·--'~-~-'---- --- v188 T534-GBD-1' 1 
~ 079-GB0-20" I NOTE 3 l L...:::-, L::...J OSO-GBD-20" _!.NOTE 3 l J--../Lf------------+'=-"'0".-'-J I 

527-GBD-2'~ 1 I V1S3 L-,----_:~_::::_.:.::._:_:.:_:,~-------~~'------, I I V,~ I I 
I I ~ 1 0" 1 0" I : 1 o" STEAM GENERAT06 I I 

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 HEI STANDARDS. 

SCHEDULE SO PIPING REQUIRED FOR EROSION 
CONSIDERATIONS. 

CHEMISTRY SAMPLE POINTS TO BE USED WITH 
RMV0860. RFR 218S3A. 

LY 
716 

REV. 
33 

DATE 
112106 

DRAWN CHKD. SUPV. 
J HK MAL TWS 
INCORP. 
AC 05-000181 
I RFR-2005031 34 l 
REV. 
34 

DATE 
07240S 

DRAWN CHKD. SUPV. 
RLW EWM TWS 
INCORPORATE 
AC 08-000031 
I RFR-200803752 l 
REV. 
35 

DATE 
031009 

DRAWN CHKD. SUPV. 
MAL T JC TWS 
INCORP. 
CHANGE REQUEST 
MP 04-3005 P01 
IMP 04-3005 
FCN-02 PARTIAL l 

REV. 
36 

DATE 
051810 

L _____ ..,._ ___ ® ---------! 529 GBD 2" 0 1" r..., A r..., A r., ~ r.l-, r-. A r..., r..., r..., 1" ,., _z' ~~..-1 ._42_3_-_GB_o_-_6'_' -l~><r--------< M~~~:~~:N< ® 535-GB0-2" TOM_LlzH~F-0210r _____ @ __________ _j 

TO LAHH-201 536-GBD-1 1, 2" , • V193 HEATER DRAIN TANK V195 1..- ~' '\.\;-----::;:=c::::---'c---::;:~- 0ll~rG_5-1 ---#-----#'----~h// __ "'7,~ I-'=---'E-5'-'-1 - LCV V 
M-22AF01 ,--.,-[_X,~ " 538-GBD-1 "_,;;r:: 0 ) I '' ' ~ S42-GBD-L ' UM,"--.,_L,c (\'---1~ \716 

IF-51 LC V191 /\ /\ /\ /\ /\ 0-1 /\ /\ /\ITAF04I /\ 5~-GBD-~--Q.:L'["I 1\ ~(~ A \2:Y ~ ~~ l--oc-~-43--Ge-B-D--:2-::"-77.L---"'7#---4,2>-'4-G-B-D-8-'-' ---75''--------#-'---f"' / ~ r- DRAIN TO CONO. 

DRAWN CHKD. SUPV. 
RLW EWM LMP 
INCORPORATE CR 
MP 04-3005 P02 
IMP D4-3005 
FCN-03 PARTIAL l 

TE 
250 

THRUST 
* BEARING 

--8 11 - 11 ~ @~ v v 1 v v v v v v \ 7S v ~~~' v w(·--1 LO r- L 78 ---{..Y;:'~~-7> M-22AD05) '-' ;t: 539-GBD-1 ,__,~ 'c'' e ~--~~~~~~-~g~~~ c 1 541-GBD-1 "-----"i' ::O,c:-·-~M 1 544 G8D 1" v ) v - 78 ,::_ - " ,---,// FCGBO HCO AOV530 CONN. NO. 532 
---1 ~\ ("-o_c; L 70 1 SCH. 80 --~:._:__:_::::._:___,'"' \7~ ~-.... - - ~ A LSL • ,, .. /, 454-GBD-24 (,~~-:: 

~ r V590 L V5SS I ~192}-~ ~1,94 I IDA ,--T - I ~ ~ ~ 0-2 ...{; 545-G8D-1" ' v v \!2) \\AIL :M, TO I ~~5~54 2-----)-ll®--- ~ ~ AF AD AD-346-HC0-8" 

I 
537

-GBD-
1
''2' ~~~~~~~~~~l;l.--~~~~~~~~~io~-s;"~~~t-~~·~~~=f~f====~~;·-------4~6~6~G~B~D~6~,~~=~t~~-~~~~~~~~f~~~9~~:J~~~~J~------------~~''~"--~~~~~ 090-GBD-16" Z-74A ~ ~ SYS. SYS. 

pp REV. 
31 

DATE 
050911 

DRAWN CHKO. SUPV. 
RLW EWM TWS 
INCORPORATE CR 
CAR 11-000065; 
CAR 201101740. 

'- (~~ '-',~ ;58~ .L 2 M-22E801 > ~------1----..,._ ______ -; ._,... Lr' -®-IS 1-<y-J --------------_I/P----------J---1~----, ~~!1-0~2}7 CONDENSER 

V740 V591 1 , 1 AS ''J---{ FY 72 B 0 023 \ 1 AS 'u ' DUMP _ ONN. NO. 085 
IPAF01 AI t"' 1" HPP_ \ 470-HBD-1''2' IF -6) COOLCILNOGSEiATER I VENT.~ 60S23 ·-§l GBI .EBC '~'\ ._ ____ ..,....___,:3;.:;5'-'4--"'GB::,:D'---'1-"6-"-,m, ZA-2-~54" ~~ -v· ,r-·---~2 M-22A003 ) 

SEE A-6 ~ :;- 471-HB0-1 '2 SYSTEM ~ V201 ~-- "' "V ~ l IF-51 r'-·--., F 0 , 
3," -, I '-,/' ' "' 465 -GBD-S 091-GBD-24" 092-GBD-24" ~ I D Z-73B ' . ~ 

C~IJ., , ':.,>--;:'1 < M-22EB01 < AS hi"--(' TO LV-718 /"::- ' 339 3~ ' ....... ~v-;ri344:1~:-:t~~~; .. ;:;t;-:-fv "~ AS 2_74 B ZS AD-14S-HB0-16" 

~~~t I vns: V736 IF 61 -{' I 01 IL w XJ XJ \I r START-UP VENT 74 B / 'c.' 

THRUST 
~?b BEARING 

\.25v--8 

L ~ .-L; START-UP \ I ~Q I SEE IB-Sl N PI PI n 7 SEE IA-81 I ~-' N 5 o.81) \I2§/31 LY '\7 ..r-oo.:;~ 
~r ~ \! VENT I 023 , 7 PI I I I ;:; 19 ~ ~ s 2 - I I I PI 02' 71B s v "'L-1""~ 

V732 I oAF01 A 6 1 v227 81 r lsTART:;u'F PAF01 A > --' <t ~ S:' PAF01 B ST~RT "' 84 v 2zs 1 FROM 6 v479 F. 0 _ 
J,. PP --J I D) I f'VL LY 1 1 u 11 VENT TI en 0 n / ;_,. 0 m'\'7 VENT ' 1 1 LC-71' LY l'oVL I ~ 
IL'JV) ~'-' L;j-----1 L::j/ 71A I V211 , JL. 80 ~ LL o o LL f:; H Ul ~ ---- I ,r IB-61 71D "'\L::j vccn 

V/3 4 t f--477 EBO 3" NOTE 2 D ~ lr- > <[ N N <[ --.,, Lr-(~~fC:= ';'D NOTE 2 /095-EBD-16" V210_l/47,c-cl BD- 1; .•ouv 

V592 v5s9 I Fo_: v2o6 .... ~ -. _,, ~t, vz14lr ~~ HI '~ Vlrrc> .-'> V> >L 1\s:;;:, ; .._ V ,,/Lv"' ~ _Fo .. 1" 

I T-90 l \ ~ f-+-----L-....,1 718 L:.J 

'- c~ I :_;!- .1.-j M-22EB01 ) T V549 ~ ;;:N ~ r :_, ~· 1 ~ 7 ~~® /.w 32 I ~ r vs5o 

lr::-,A=~o=,,s::ll ,, "~:~ 41~~~~o-1''" IF-61 cooLclLNocsEiATER "i-E ' ; ~ I Or V215~<'v216 ~h~w' 17 R" 00 .~~a~ ~'"~ ~I'"~.~. >'~'" 0 s:,~fi0LfJ s5 I F.c.!t--'--1)--'"'~ 
SEE A-4 1 y 473-HBD-11/z" SYSTEM ( 90 I I ~ I l.~ H~ co L.J L..:.J L..:.J L..:.J L.:.J L..J ~ r\"73·8;- > I 

c~l .fy;:',--< M-22EB01 < FE '-- LRwe~ WLFT @_!_ ~~ ll:iith L, 
' 394-GBD-16" I ~'CHI 1" IF 61 89 73A _fY - FIC .J V234 

SEAL c... v739~ • ...--NOTE 2 > "' 72 B 728 HEATER ORA IN PUMPS .., 73 B 053 138 §l . L r' \J L CONDENSATE SYSTEM ~ 089 GBD 16 , 023 053 ____ V731 --~ OS' ,~_ 16 , 023 a 

IV) ' o. "" ~~ 3]_l < M-22AD02 ~------
\.;""41..,. r ~ ~ I G 8 l '1 r._____, 

I 'v) -

I D l[ -----~~~~~ B 

V735 

V237 V400 

PROCESS SAMPLING 
SYSTEM 

'- M 22RM02 

345-HBD-1 "-----o~ 

CONDENSER 

M 22A004 
L--J .. ~f-] pp 

L~---1~~ ... 1--J 3/8" IV) 

Vl30 

v ,, 

ADV278 

GBO HBO 

CONDENSER 

-) M-22A003 > 
CONN. NO. 086 

AD-149-HB0-16" 

DRAWN (DATE I 

N/A 
CHKD. ( DATEJ 

N/A 
SUPV. ( DATEJ 

N/A 
APPD. ( DATEJ 

N/A 

AS-BUILT CLASS 1 
PIPING & INSTRUMENTATION DIAGRAM 

FEEDWATER HEATER EXTRACTION 

DRAINS AND VENTS 

FSAR FIGURE 10.4-6 SHEET 3 
LOCATION CLASS 

CALLAWAY PLANT 

I H-5 l CONN. NO. 219 
V729 V72B 

L_ ______ ,. .. <11-J--] 3/8" IV l ...... UNION ELECTRIC COMPANY 
ST. LOUIS. MD M-22AF01 REV, 

37 

8 7 6 5 4 3 2 1 

H 

G 

F 

E 

D 

c 

B 

A 



I 
0 
OJ 
I 

8 7 

<V ]lVI 
LG 
lA 

LC LT 
262 P. HEATER 

IEAD01AI ] I D I ---
V691 615-HBD-1" 

r---
0 

,{ V253 V252 

514-HBD-2" '-vz51 u 
L __ _ ------------- ---~ 

616-HBD-2" 8- -,--
CONDENSER I 

zs 
93 

LV 
93 

< M-22ADD3 ~--------f---f><:}~--J-.-{ 
CONN. NO. 035 I F · 0. 

'---1---*L------*'----. 

TO ZA-205 c'----1 
CONDENSER 

LV 
92 

"' _ _, 
en 
r---
> 

L.:..J 1 II I D I 
1 40-HBD-8 II 

V613 

< M-22ADD3 ~-----------{::><:~1-~Kf-r------[ 
CONN. NO. 029 F · 0. l-••-J V279 

,--------------
1 HTR STRING CHANNEL 
I ISOLATION VALVES 
I IHS-55 INTERLOCK! 
L ___ ( M-?J!f?2 

I 
0 
OJ 
I 

LG 
2A 

V65D LRW 

I 
0 
OJ 
:r: 

--t:-~~~'"' 595-HBD-1" 

596-HBD-2" I V291 
f.--( TO LAHH-200 V290 

V597 I M-22AF02 I A-51 vz 92 
SEE DET. A I 

~----------------------J 

571-HBD-2" 

--
572-HBD- II 

-

zs 
99 

LV 
99 

1 2 II 

140-HBD-12 II 

COND. CONN. 
NO. 038 

141 -HBD-8" 

TE 
lA 

FROM HS-55 
M-22A002 

1' 
I 
I 
I 
I 

V305 F.C. 
--~----, 

I 

HEATER 2A : : V647 

I EAD02A I Col Col ! : 
----- - L'J V648 L ____ l 10" 

V718 

L:_j 

v 

' 0 V719 

L:_j 

I 0 I 

TE 
2A 

198-HBD-6 11 

NOTE 5 

146-HBD-10" 

"' 0 

"' > 

"' LG 
3A 

~lVI:;'; 

S" r--·::n_47 F.C. 
-1 I 
G 1 I~ 1111 

p. HEATER! 3A : V763 

~ 

I 
0 
OJ 
I 

-~~~~'"--~ I V764 f'"' -I EAD03A I G : I~ ... ~I D I 

10" 10"L ____ J 

"' 0 

u 

f
w 
0 

V703 
C227 

zs 
1 07 

I 
I 

V334 

L_,' TO 

LV 
1 07 

V333 

LAHH-200 
M-22AF02 
I A-5 I 

vno 

LJ 
I D I 

0 
<( 

N 
N 
I 

:> 

w 
w 
vo 

§--r-
coNDENSER I 179 _H 80_8 " < M-2 2 AD 03 f-------:---{> :J~-t-1~"--\>:::t:}-.:..::....:.:.:;:.::._.:::._ __ _J 

"' I 
u 

~_) .o. 
CONN. NO. 044 ' TO ZA-205 M-22AF01 

,-------.... -,-.... -, 
EXTRACTION RELAY 

DUMP VALVE 

-825-00009 

• ~ ~ 
: y ~023 

G.E. DWG ~I 
9TH STAGE e7f-l 

EXTRACTION 182-HBD-14" I T 
> M-2 2 AC03 )------:::-o---;++-{ 

1 D-7 1 COND. CONN. I I I 
LY 

113A 

AS 

M-22AD05 

I C-7 I 

I 
0 
m 
I 

LG 
4A 

____ NO-__D49___ ~I 0------j 
185-HBD-11/z" 

! TO LAHH-200 
e---( M-22AFD2 
I I A-5 I 
I 
I 
I 
I 

• 
551-HBD-2" 

V362 

V363 

HY 
11 38 

164-HCD-6" 

V727 

L'J 
I D I 

---~ 
IEAD04AI 

. 
f
w 
0 

w 
w 
vo 

I 
0 
OJ 
I 

V709 e--® 
556-HBD-2" 

TO ZA-205 _ s, ZS 
M-22AFD1 c'- l [--- 115 
CONDENSER L ____ j 

~~~;~t-~,., ADV231 '; M-22ADD3 
CONN. NO. 032 ADV 

419 
AD-083-HBD-6" 

L'J AD 

F. 0. 

NOTE 5 

AF 
~" 

FO 
AD 04 pp ---+-~ 

A
FE 
36 

* 

V374 

197-HBD-6" 

STEAM SEAL SYS. ~I 
~----4~7~5~-rH~B£D=-t6:"--~------JL---<~~3: < M-22CA01 ~--{:::e:::c- E-8 

I G 4 I 

10" 

COND. CONN. 
NO, 1 36 

TE 
4A 

198-HBD-6" 

N 
I 

0 
OJ 
I 
I 

0 
m .,. 

490-HBD-1'' 
1-~~~---f:><l--~ T 1---f: 

CONDENSER 

------3> M-22AD06 > 
lA 71 V671 V672 

8 7 

> 

LY 
98 

' 0 
~ 

I 
0 
OJ 
I 
I 

"' .,. 

LY 
106C 

' "' I 
0 
u 
I 
I .,. 
"' 

6 5 

,------------------------------------------------~--------l 
I HEATER STRING CHANNEL ]/ I 
I ISOLATION VALVES FROM HS-43 I I 
I I HS-43 INTERLOCK I M-22AD02 c'--- 1 I 
L ________ ( M-22AD02 I G-4 I I 
I I G-4 I _. - -l I 
I 16TH STAGE EXTRACTION I 
~I ---( TO LAHH200 _. -- -~ I 

I A-5 I M 22ACD3 

LY 
1 21 

i D~~~ A n 1 D-5 1 : = =~~ I 389-;:~~~:~·- 8 " S 

I n I h--#-, 
I C125 V757 
~ 1" IVIc-........ h '!' V692 L~ 

' ,----+-1. 
I 

0 
m 
I 

LG 
I B 

~ 

I 
0 
OJ 
I 

'-------;~'-{ 
V693 621 -HBD-1" 

0 
N 
~ 

u 
L ___ _ ____ _j 

622-HBD-2" §-- -,--
CONDENSER I 

zs 
123 

LV 
123 

L.:.J 1 II I D I 
142-HBD-8" < M-2 2 A D03 ~------- -f---{::: ><:}~-...... -{X}-_:.__;;,:_.;;___, 

CONN. NO. 034 I F · 0. 

LG 
28 

L_ __ _ 

SEE-~ 
DET. A 

''---c-1 --#'-----#'-----, 

TO ZA-205 c'--_j 
CONDENSER 

LV 
122 

< M-22AD03 ~-----------{::><:~1-{~n-r------[ 
CONN. NO. 028 F.O. l....••-J V281 

zs 
130 

LV 
130 

V654 LRW 

V296 
V298 

COND. CONN. 
NO. 037 

143-HBD-8" 

L'J 
v 

L:_j 

I D I 

TE 
18 

FROM HS-43 
M-22AD02 

1' 
I 
I 
I 
' 

V269 

] I V I 

] I D I 

V651 

159-HBD-8" 147-HBD-10" 

AS 

"' 0 
0 
<( 

N 
N 
I 

:> 

N 
I 

u 

HBD 
-1 II 

u 

f
w 
0 

w 
w 
vo 

V705 
C240 

G--r-
coNDENSER 1 

zs 
137 

I V340 V339 
I TO LAHH-200 
L_,' M-22AF02 I A-5 I 

LV 
137 

< M-22AD03 f-------:---{>:::1~-... ~'-t 
~_) .o. 

180-HBD-8" 

CONN. NO. 043 ' TO ZA-205 M-22AF01 ,-------.... -,_.,__1 
EXTRACTION RELAY 

DUMP VALVE 
• ~ ~ : y ~023 

-825-00009 

LY 
144A 

I C -5 I 

M-22ADD6 

AS 

I 
0 
OJ 
I 

V710 

LG 
48 

LV 
144A 

I 

---~-+-

. 
f
w 
0 

V711 

zs 
146 

LV 
144C 

TO LAHH-200 
M-22AF02 

I A-5 I 

zs 
1448 

V365 

557-HBD-2" V379 

LV 
146 

V381 

V380 

1 62-HBD-24" 

200-HBD-6 11 

NOTE 5 

V772 

LJ 
I D I 

V366 

TE 
38 

636-HCD-6" 

V717 

L'J 

183-HBD-16" 

16 II r-----
------, I 

I I 
HEATER 481 1 

I I 
IEAD04BI 
10" 

COND. CONN. 
NO, 1 35 

I I 
-~ I 
6" L ____ J 

TE 
48 

0 
~IVI:g 

> 

w 
w 
vo 

CONDENSER 

M-22AD03 
199-HBD-6" 200-HBD-6" 

CONN. NO. 031 

AD-084-HBD-6" 

FO 
AD 05 

ADV 
420 

L'J AD 

NOTE 5 

AF 
pp ___,~,__ 

FROM ALL LP FEEDWATER 
HEATER HIGH HIGH 

LEVEL SWITCHES 
c'------ @ 024 

' 0 

LY 
129 

~ 

I 
0 
OJ 
I 
I 

r--.,. 

NOTES (CONT. ) : 

' "' I 
0 
u 
I 
I 

"' "' "' 

LG 
IC 

~ 

I 
0 
OJ 
I 

4 

----------628-HB0-2" 

c.....-;--[ 
I 

C134l 
I 
I 

V695 

L ________________ _ ____ j 

8--,-
CONDENSER I 

zs 
153 

< M-22AD03 ~--------f---f::><:J~-...... -{ 
CONN. NO. 033 I F ·D. 

''---c-1 --#'-----#'-----, 

TO ZA-205 c'--_j 
CONDENSER 

LV 
152 

3 

V750 

LJ 
I D I 
144-HBD-8" 

V674 

L'J 

< M-2 2ADD3 ~-----------{::x:~I-~J:::f-r------[ 
CONN. NO. 027 F · 0. l....••_;J V283 

LG 
2C 

I 
0 
OJ 
:r: 

'--f-{ 
V701 

V658 LRW 

V302 
V304 

16'' Y270 F.C. r-----
-, I 

'-' '-' I I 
HEATER 1C : : 

IEAD01CI I : 
f2ii""___ L ____ J 

144-
HBD-
1 2 II 

COND. 
CONN. 

NO. 
036 

LJ 
I D I 

145-HBD-8" 

TE 
1 c 

FROM HS-30 
M-22AD02 

1' 
I 
I 
I 
I 

V309 
--~----, 

I 

HEATER 2c: : 
I EAD02~1-"'t-+1 ,_o" "'J : 

1 0 II 

V722 

L:_j 

v 

L ____ l 

V723 

L:_j 

I D TE 

h--1 2C 

V271 

F.C. 

V655 

LY 
1 51 

0 

"' > 

L'J 

V725 

SEE-_) 
DET. A 

LV 
160 

I 
0 
OJ 
I 
I 

"' 0 .,. 

"' 0 

' 0 
~ 
I 

LV 
165A 

I 
0 
OJ 

-- - - """"!"-

SEE DET. C 

L-169 8---T-- l6s6 

I V346 V345 
L TO LAHH-200 
-t' M-22AF02 

LV 
166 

I A-51 

D-4 

202-HBD-6 II 

148-HBD-1 0" 

LV 
174 

--, 24 , S" r __ _!l51 F.C. 
~j--- --- -, I N 

cv G I ~ 1111 ~~ V 1 :g 

P. HEATER :3c : v767 > 

f'"' I EAD03C I G I : ~ ... ~IDI 
- ---- -....J V768 10" 10"L ____ J 

V774 

LJ 
I D I TE 

3C o en 
<t I 
N OJ 
N 
I 

::;> 

CONDENSER I 
< L I 6"V358 181-HBD-8" 

M-2 2 AD03 '\-------1--- {::><:1~---lif~l>d:l-,;__;..;_..;_ __ ......J 
~_) 'o. 

166-HBD-6" 

CONN. NO. 042 ' TO ZA-205 M-22AF01 V724 

EXTRACTION RELAY 
DUMP VALVE 

I 
0 

-825-00009 

LY 
173A 

M-22ADD6 

I C-5 I 

OJ 

IL_---j 

V713 

,-------.... -,-.... -, • ~ ~ : y ~023 

L:_j 

v 

V368 1--[:«:}----j p T 
5005 

I 

-+ 
567-HBD-1" 

TO LAHH-200 
M-22AFD2 

I A -5 I 

~ 0568-HBD-2" V388 
~--0 

V369 

V385 184-HBD-16" 

16" r-----
----- ------1 I 

<V I I 
P. HEATER 4CI : 

I I 
I I 

-~ 
IEADo~cl 
10" 6" L ____ J 

V387 

V386 
TE 
4C 

' 0 
~ 

I 
0 
OJ 
I 
I 

"' .,. 

LY 
165C 

TO ZA-205 ~ 
M-22AF01 c'--l [--- zs 

175 

LV 
175 COND, CONN ·L-___ _:2..:0..:2~-..:HB..:D..:-..:6..:" _ ____, 

NO. 134 
CONDENSER L ____ j 

ADV233 
M-22ADD3 

CONN. NO. 030 

AD-085-HBD-6" 

ADV 
421 

201-HBD-6 11 

NOTE 5 NOTES: 

' co 
I 

0 
u 
I 
I 

co 

"' 

SEE 

2 1 
G 

B 

A 

DETAIL A 
I NOTE 6 I c 

F 

A B c D E F G 

LC122 C127 C128 c 1 21 C122 

LC123 C160 C I 61 C156 C157 C155-LINE 620-HBD-2" 

LSHH121 (162 C163 C158 C159 

LT263 C367 C368 

LC152 c 1 41 C142 C135 C136 

LC153 C169 C170 C165 C166 C164-LINE 626-HBD-2" 

LSHH151 C I 71 C172 C167 C168 

LT264 C377 C378 

LC115 C286 C287 C282 C283 
LSHH113 C288 C289 C284 C285 

L C I I 4 C332 C333 C326 C327 

C335 C329 .M 
C337 ""\ J 

LT271 C381 C382 
LC146 C294 C295 C290 C291 C385-LINE 560-HBD-2" 

LSHH144 C296 C297 C292 C293 

C350 ~ 
C348 

LC143 C345 C346 C339 C34D C351-LINE 562-HBD-2" 

L T272 C383 C384 

LC128 C184 C185 C178 C179 

LC130 C215 C216 C211 C212 C392-LINE 600-HBD-2" 

LSHH129 C217 C218 C213 C214 

LT266 C387 C388 

LC159 C197 C198 c 1 91 C192 .k \CZOO C194 

LSHH158 C225 C226 C221 C222 C393-LINE 606-HBD-2" 

LC160 C223 C224 C219 C22D 
LT267 C369 C37D k C174 '"'\ C398 

LC97 C401 C402 C395 C396 

C176} 

LT265 C379 C38D 

LSHH98 C209 C210 C205 C206 
LC99 C207 C208 C203 C204 C391-LINE 594-HBD-2" 

B 

DETAIL B 
I NOTE 6 I 

c 

F 

A B C D E F G 

LC175 C302 C303 C298 C299 C386-LINE 566-HBD-2" 

LSHH173 C304 C305 C30D C301 

LC174 

LT273 

LC92 
LC93 

LSHH91 

LT262 

A 

LC105 

LC107 

LSHH106 

LT268 
LC135 

LC137 

LSHH136 

LT269 

LC167 

LC166 

LSHH165 

LT270 

LSH208 

LSH206 
LSH207 

C358 C359 C352 C353 C364-LINE 568-HBD-2" 

c 3 61 J-...... ./"""'=J 42 
C363 C357 

C114 

c 1 51 

C153 

c 11 5 

C152 

C154 

C389 C390 

C108 
C147 

C149 

C109 
C148 

C150 

C365 C366 

DETAIL C 
!NOTE 61 

B c D E 

C234 C235 C228 C229 
C237 

~ C239 

C270 C271 C266 C267 

C272 C273 C268 C269 

C371 C372 
C247 C248 C241 C242 

C250 
~ C252 

C278 C279 C274 C275 

C280 C281 C276 C277 

C373 C374 

C260 C261 C254 C255 

C263 
~ C265 

C310 C311 C306 C307 

C312 C313 C308 C309 

C375 C376 

V505 V506 C407 C408 

V501 V502 C403 C404 
V503 V504 C405 C406 

B 
D 

A 

c E 

REV. DATE DRAWN 
27 03179 EWM 

CHKD. SUPV. APPD. 
MAL JHK N/A 
INCORP. 
RFR 18815A. 
REV. DATE DRAWN 
28 04279 MAL 

CHKO. SUPV. APPO. 
RLW JHK N/A 
INCORP. 
MP 97-2002A. 
REV. DATE DRAWN 
29 05209 RAM 

CHKD. SUPV. APPD. 
EWM JAM N/A 
INCORP. 
MP 97-2002A 
FCN-01 
REV. DATE DRAWN 
30 06129 JHK 

CHKD. SUPV. APPD. 
MAL JHC N/A 
INCORP. 
MP 97-2002A 
FCN-02. 
REV. DATE DRAWN 
31 102698 DJB 

CHKD. SUPV. APPD. 
RLW AMR N/A 
IN CORP. 
TEMP. MOD. 
98-M012 

REV. DATE DRAWN 
32 1013gg RLW 

CHKD. SUPV. APPD. 
DJB AMR N/A 
IN CORP. 
MP 98-201 OA. 
REV. DATE DRAWN 
33 1oz1gg RLW 

CHKD. SUPV. APPD. 
DJB DTW N/A 
IN CORP. 
MP 98-2010 
FCN-01. 
REV. DATE DRAWN 
34 11zggg DJB 

CHKD. SUPV. APPD. 
RLW AMR N/A 

REMOVE 
TEMP. MOO. 
98-M012 
REV. DATE DRAWN 
35 042401 RLW 

CHKO. SUPV. APPD. 
MAL DTW N/ A 
INCORP. 
MP 00-2001A 
REV. DATE DRAWN 
36 01100 JHK 

CHKD. SUPV. APPD. 
MAL JAM N/A 
INCORP. 
MP 00-2001 
FCN-02. 
REV. DATE 
37 082003 

DRAWN CHKD. SUPV. 
RL W MAL TWS 
INCORPORATE 
MINOR CHANGE 
CAR 200305155 
REV. DATE 
38 112103 

DRAWN CHKD. SUPV. 
MAL EWM TWS 
INCORP. 
CAR 200305038. 

REV. DATE 
39 110904 

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

REV. DATE 
40 112404 

DRAWN CHKD. SUPV. 
JHK EWM SKC 
INCORP. 
RFR-23610A. 
REV. DATE 
41 100805 

INCORPORATE 
MP 03-2006A 
REV. DATE 
42 031609 

DRAWN CHKD. SUPV. 
MAL T JC TWS 
I NCORP. 
CHANGE REQUEST 
CAR 09-000017 
I CAR 100809831 I, 

DRAWING M-22AF02A, M-22AF02B 
FOR CLARIFIED PORTIONS OF THIS 

AND M-22AF02C 
DRAWING. 

1. ALL HEATER DRAIN DUMP VALVES POSITION MONITORING TO ZA-205 IM-22AF01, F-51. AS-BUILT CLASS 1 FO 
AD 06 L'J AD AF 

pp ___,--+---
2. SUPPLIED BY HEATER MANUFACTURER. 

DRAWN (DATE I 
6. LEVEL SWITCHES ILSL/LSHI LISTED IN DETAIL A,B,C WITH 

AN ASTERISK 1*1 OR DOUBLE ASTERISK 1**1 HAVE THEIR 
COMPUTER POINT DISABLED. A DOUBLE ASTERISK DESIGNATES 
THAT VALVES BAND CARE NORMALLY CLOSED. 

3. CONDENSER "CONNECTION'' IS A HOLE FOR THE PIPING. THE OPENING BETWEEN 
THE CONDENSER AND PIPING IS CLOSED BY AN EXPANSION JOINT 
!SUPPLIED BY I-41. 

4. EXTRACTION PIPING TO FEEDWATER HEATERS INSIDE THE CONDENSER SUPPLIED 
BY CONDENSER SUPPLIER. 

NIA PIPING & INSTRUMENTATION DIAGRAM 
'"'" '""' FEEDWATER HEATER EXTRACT I ON 

NIA ORA INS & VENTS 

6 5 

7. COMPUTER POINTS L-262 THRU L-273 EACH HAVE AN ASSOCIATED 
COMPOSED POINT !POINTS L-262A THRU L-273AI. 
SEE DWG. J-26060 . 

8. DELETED. 

4 

5. PORTIONS OF THIS LINE HAVE BEEN REPLACED WITH A335 GRADE P22 FOR 
EROSION RESISTANCE. 

3 2 

SUPV. WATE J 

N/A FSAR FIGURE 10.4-6 SHEET 4 
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NOTES: 
1 . 0 REPRESENTS CONDENSER CONNECT I ON NO. 

SEE M-22AD03 AND M-22AD04 FOR MORE 
INFORMATION. 

2. ORIFICES ARE INTEGRAL WITH NOZZLES. 

3. DELETED. 

4. DELETED. 

REV. DATE DRAWN 
16 042401 RL W 

CHKD. SUPV. APPD. 

MAL DTW N/ A 
INCORP . 
MP OD-2001A 
REV. I DATE DRAWN 
17 l102501 JHK 

CHKD. SUPV. APPD. 

MAL JAM N/A 
INCORP. 
MP 00-1016A. 
REV. DATE 
18 082003 

DRAWN CHKD. SUPV. 
RL W MAL TWS 
INCORPORATE 
MINOR CHANGE 
CAR 200305155 
REV. DATE 
19 090303 

DRAWN CHKD. SUPV. 
JHK SKC TWS 
INCORP. 
RFR-23051 A. 
REV. DATE 
20 110904 

DRAWN CHKD. SUPV. 
T JC MAL TWS 
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RFR-22941 A. 
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~,--NI_A-=cccci PIPING AND I NSTRUMENTAT I DN DIAGRAM 
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3 111093 RBF 

CHKD. SUPV. APPD. 
DJB T JM N/A 

INCORP. 
RFR-14391A. 

REV. DATE DRAWN 
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HS-30, M-22A002 IG-21 
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co 
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u 
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REV. DATE DRAWN 
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REV. DATE DRAWN 
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REV. DATE 
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N 
u 

N 
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1. DELETED. 
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1 " 
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0 
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0 
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"' '-' 
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584-HBD-1 11 
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r---- ~----, 
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175 I I (,) (,) (,) I EAD04C I I I 

"' 0 

"' u 

L'J 

0"> 

'" N 
'-' 

I •-- - -- ---i I 
L----1 -----

566-HBD-2 II 
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I ~-----------------~ I ____ _. L----
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V502 

LV 
206 

_ _j 

161-HBD-24" 

V321 

406-HBD-1 1-'z" 

w 
0 ~ 

0 w 
<t I 
N U 
N 
I 

::; 
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I I I I 
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EXTRACT I ON 183-HBD-14" T I 
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I 

405-HBD-1 II 

V511 

V518 
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I I TO LAHH-200 I 

3 

__ .,...__ --l 
---~~-II : 

-· I ! I I 
124" 124,124"124" 

j---~------D _ _t.t_~_LL ___ _,----~ 
I I I 1 
I I L. p. HEATER 1 c I I 
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I ~-----------------~ I ____ _. L----

__ ..._ 16 II * 
-- 1~' ~~~ V8r 

-.--. ::--t;';J ~ 1 ! : i 
,---~ ol _._ I ,~, r----
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I I IEAD02CI I I 
I ~-----------------~ I ____ _. L----

_ _j 

163-HBD-24" 
C407 

r----, 24 II r----
1 ~----------- -----~ I 
I I I I 

I I L. p. HEATER 3C I I 
I I I EAD03C I I I 
I ~-----------------~ I ____ _. L----

I r---( M-22AF02 I 

'"'-' lA-51 <>- ® FROM I ___ HIS 
LSHH 173 023 
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184-HBD-16" 

r----. 16'' r-----
1 ~---------- ------~ I 
I I I I 

I I L. P. HEATER 4C I I 
I I I EAD04C I I I 
I ~----- -----~ I ____ _. L----
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0 020394 RBF 
CHKD. SUPV. APPD. 
GDC TJM N/A 

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

DRAWN CHKD. SUPV. 
MAL RLW TWS 

INCORP. 
RFR 22941A 
REV. DATE 
3 100805 

DRAWN CHKD. SUPV. 
RLW EWM TWS 

INCORPORATE 
MP 03-2006A 

AS-BUILT CLASS 1 
DRAWN (DATE I 

N/A PIPING & INSTRUMENTATION DIAGRAM 
b,~"'"'·--,"~"~" FEEDWATER HEATER EXTRACTION 

N/A DRAINS & VENTS 
SUPV. WA TE J 

N/A FSAR FIGURE 10.4-6 SHEET 10 

APPO. (OATEJ LOCATION 

N/A 

UNION ELECTRIC COMPANY 
ST. LOUIS. MD 

CALLAWAY PLANT 

M-22AF02A 
1 

CLASS 

REV. 

3 

G 

F 

E 

D 

c 

B 

A 



8 

TO ZA-205 (----
1 

CONDENSER 
@---L- zs 

93 

7 
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r--- ..... 
I ~--------------

: i L. P. HEATER 
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1A 
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1 ~-------------- -~ I 
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LC-13 7 
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I s __ _j 
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TE 
3C 

F. C. 

6 11 181-HBD-8'' < M-2 2 AD 0 3 ~-----------{:; ><:1~---llif~l>d:~;.;;.:_;;.;.;,...;;,..,.J 
CONN. NO. 042 F · 0. V358 

166-HCD-6" 

CONDENSER 

M-22AD03 

CONN. NO. 030 

AD-085-HBD-6" 

4 

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

I 
I 8--_j __ zs 

175 

ADV421 

L'J 
FO pp 

AD 06 AD 

V724 

L'J 

( v 1 

r----, r----
1 ~-----------------~ I 

I i L. P. HEATER 4C i i 
I I I I I : I I EAD04C I I 
I ~------ ------ -~ ____ _. 10" 6" L----1 

FROM 
LC-175 

AF 

LV 
175 

F.O. V394 

201-HBD-6" 

3 

COND. CONN. 
NO. 134 

TE 
4C 

202-HBD-4 II 

FROM 8 
LC I 

174 ~ 

"' 

V352 

V725 

2 

1 

AS-BUILT 
DRAWN (DATE I 

N/A 

N/A 
SUPV. WATE J 

N/A 
APPO. (OATEJ LOCATION 

REV. DATE DRAWN 
0 02039 RBF 

CHKD. SUPV. APPD. 
GDC TJM N/A 
INITIAL ISSUE 
PER 
RFR-14529A. 
REV. DATE DRAWN 

1 04209 MAL 
CHKD. SUPV. APPD. 
HLP AMR N/A 
INCORP. 
RMP 94-2009. 
REV. DATE DRAWN 

2 10239 JHK 
CHKD. SUPV. APPD. 
MAL AMR N/ A 
INCORP. 
RMP 95-2011. 
REV. DATE DRAWN 

3 03179 RLW 
CHKD. SUPV. APPD. 
DJB JHK N/A 
INCORP. 
RFR-18815A. 
REV. DATE 
4 041905 

DRAWN CHKD. SUPV. 
MAL RLW TWS 

INCORP. 
RFR 22941A 

CLASS 1 

CLASS 

N/A CALLAWAY PLANT 

UNION ELECTRIC COMPANY 
ST. LOUIS. MD M-22AF02B 

1 

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 " 

1 " 

MEASURING 
TANK 

~I T-A-Q-07~1 * 

1 " 

V972 

1 " 

* 

* 

* V975 

I " '2 

I TAQ01 AI 

CONDENSATE 
HYDRAZINE 

SUPPLY 
TANK 

* 

* 
V974 

LSL 
27 

LG 
1 7 

TO QA-28 
I D-4 I 

ffLL\ 
-~~ 

1 1 7 4 

I 

I 

I 

I 

I 

I 

4 3 2 

J L--i} 
::::~ 

I 
0 
u 
I 
I 
~ 

N 
0 

IV l 

f--, 
I I 
I I 
l ___ j 

I DRUM J 

1 
REV. DATE DRAWN 

4 011491 HLP 
CHKD. SUPV. APPD. 
RBF TJM N/A 

REDRAWN FOR 
CLARITY 

REV. DATE DRAWN 
5 030592 SBR 

CHKD. SUPV. APPD. 
DJB TJM N/A 
INCORP. 
RMP 90-3004. 

REV. DATE DRAWN 
6 011394 RBF 

CHKD. SUPV. APPD. 
DJB TJM N/A 
INCORP. 
RFR-14536A. 

REV. DATE DRAWN 
7 051094 RBF 

CHKD. SUPV. APPD. 
DJB GDC N/A 

INCORP. 
RFR-14839A. 

REV. DATE DRAWN 
8 112594 MAL 

CHKD. SUPV. APPO. 
DJB AMR N/A 

INCORP. 
RMP 91-2013. 

REV. DATE DRAWN 
9 022495 JHK 

CHKD. SUPV. APPD. 
RBF AMR N/ A 

INCORP. 
RFR-100448. 

REV. DATE DRAWN 
10 100496 JHK 

CHKD. SUPV. APPD. 
MAL AMR N/A 

INCORP. 
RMP 94-2007 

FCN-01 
REV. DATE DRAWN 
11 082898 JHK 

CHKD. SUPV. APPD. 
MAL AMR N/A 
INCORP. 
RFR-17311 A. 
REV. DATE 
12 110702 

DRAWN CHKD. SUPV. 
DJ8 EWM JDW 

INCORP. 

'------------ __ L.:JV99_1 ~--<p 
DEMINERALIZED 

WATER ~ 
w 
f
I 
u 
w 
m 

__________ _j pI 
50 

CUSHION 
CHAMBER 

RMP 01-2008 
FCN 01 

BECHTEL VENDOR 

TO QA-28 
I D-4 I 

*' fLL\: 
~~-

173 I 
I 
I 
I 
I 
I 
I 

1" MALE 
HOSE 

CONNECTOR 

• *Yow V962 ~ 3 " '4 

V965 

pI 
23 

V832 
I PAQ07BI * 

-- - ... ., __ _ 
* 

* V963 

--- ... ., __ _ 

M-22AN01 

I F -1 I 

L--AN-C 60-HC0-1" 

CIRCULATING PUMPS 

I " '2 -- _...;_ 

...J 
w 
f
I 
u 
w 
m 

I 
y 

HCO HBO 

I " 01 0-HBD- 1 z 

,---------1-~---------- ------i 

cr 
0 
0 
z 
w 
> e-------- __ ,.,._ _ __, 

l;z" 

V969 

X 1 II 

* 
V968 

:~---.L.._..,-- -----;------------ ___ ____: ________________ _ 

V945 

V948 

I " 'z 

* 

V947 

* CTI Tc,-A Q"'0"'2"'B I 

CONDENSATE 
AMINE 

SUPPLY 
TANK 

* 
I " "2 

I " '2 

* V941 

<{ N 
0 N 
« I 

0l "' 0 
Q_ N ~ 

~N 0 7 
~ m :::;;:: 

I 
0 
m 
I 
I 

N 

0 

V926 

V929 

I " ~2 

* * 

V937 * 

V934 

LG 
26 

* * 
V931 V932 V933 

PORTABLE DRUM 
PUMP (NOTE 4l 

-, 
I 

I 

l ___ j 
1 " 

CHEMICAL DRUM 
CBY OTHERS) 

t-----------ot-

~ 
V942 '--0 73 

1 " 

V918 

"' 0 
0 
z 
w 
> 

1 " 

MEASURING 
TANK 

'I T-A-Q 0-8---,l * 

1 " 

1 " 

* V938 

V924 

~ 
~3 

* 

* 

* 

V939 

V940 

I " '2 

ITAQ02AI 

CONDENSATE 
AMINE 

SUPPLY 
TANK 

* 
1 I V920 

* -----V967 

,-*" 
I~ '<0 
l~y 
I I 
I ~-~ 

I * I L PSL f--j 
10 

SEE NOTE 

,-*" 
I~ '<0 
l~y 
I I 
I ~-~ 

I * I L PSL f--l 
1 1 

pI 
51 

V955 

* * V838 
PI 
32 

-, SAMPLING AND 
~~~~-.. ~--::J VENTING CONNECTION 

V958 V957 

ISAQ071 

* CUSHION 
CHAMBER 

~-* 
PI 
31 

' 
* 

VENDOR I BECHTEL .. . .. 
'*~ 
v ""' 

V960 V959 

SAMPLING AND 
VENTING CONNECTION 

* SEE NOTE 1 V951 * 
" ---{)---- - ··--

V%1 

FROM M-22A002 
LSL-71F-61 

FROM M-22A001 
LSL-131G-7 I 
LSL-191C-71 
LSL-271G-4 l 

V923 

* 

LSL 
21 

V922 

CONDENSATE HYDRAZINE 
ADDITION PUMPS 

2---l 
I 

I 

2--~--® y 024 

:fLL\ -1\:27 
1 1 73 

I 
I 
I 
I 
I 
I 

4-20-MA 
FROM CONDENSATE 

SPECIFIC CONDUCTIVITY 
CONTROLLER RM-CIT-462 

VI A RM-A I K -20AA 
REF. TO M-22RM02 IC-41 

I 
I 

I 

I 

I 

I 

I 

) 
p I 
52 

ISAQ041 

* 

' 

CUSHION 
CHAMBER 

~ .. 
VENDOR BECHTEL 

l;z" 

CONDENSATE 
SYSTEM 

M 22AD02 

I D-3 I 

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. 

REFERENCE DRAWINGS: 

M-116-00009 

REV. DATE 
13 012804 

DRAWN CHKD. SUPV. 
J HK MAL TWS 
INCORP. 
RFR-22220B. 
REV. DATE 
14 D32604 

DRAWN CHKO. SUPV. 
RLW MAL TWS 
INCORPORATE 
MINOR CHANGE 
CAR 200401191 
REV. DATE 
15 110904 

DRAWN CHKD. SUPV. 
T JC MAL TWS 
INCORPORATE 
RFR-22941A. 
REV. DATE 
16 031505 

DRAWN CHKD. SUPV. 
JHK EWM MAM 
INCORPORATE 
RFR-22220C. 

'------------
OEM I NERALI ZED 

WATER 
...J 
w 
f
I 
u 
w 
m 

I ----- __________ _j ~--" ~3 //// 

1" MALE 
HOSE 

CONNECTOR 

7 

V944 '* 

V916 

V912 

* V917 

IPAQ08BI* 

L----- - ... ., __ 

M-22ANOI 

I G-1 l 
L__ AN-060-HCD-1" 

CIRCULATING PUMPS 

6 

I " "2 

I " '2 --

I PAQ08AI * 

5 

V919 

V914 

_l_ 

* -----V913 

"3 

:©<feW 
: 173 l_~ 173 

I * ,Y 
L PSL f---1 

I 4 

SEE NOTE 1 

~- - - -~;=;;;~I 
IPAQ02AI *J 
~ /// 

,--" ~3/ 
:©*GD 
I 173 Y 173 

I l_0 
I * ,"-y 
L PSL f--j 

I 5 

pI 
53 

* SEE NOTE 1 l;z" 

---{)---- - ··-- ·~I P==A~Q0~2dB~I *=
CONDENSATE AMINE 

V911 

ADDITION PUMPS 

4 

* V836 
pI 
30 

V905 V906 

* 

VENDOR 

Yz" ss 
ITUBIN~ 

BECHTEL 

V907 V908 

ISAQ061 

* CUSHION 
CHAMBER 

* 
p I 
29 

V840 V839 

* 
V910 

Yz• ss 

ITUBIN~ 

VENDOR BECHTEL 

* 
V909 

V054 V055 

::l SAMPLING AND 
4-M-::J VENT I NG CONNECT I ON 

V053 

von 

015 I I 

CONDENSATE 
SYSTEM 

M-22AD02 

ID-31 

V055 V057 

-, SAMPLING AND 
Lt~~::JVENTING CONNECTION 

V052 

3 

I II r-1 

'2 ' ' ' 

V059 
CONDENSATE DEMINERALIZER 

SYSTEM 
I;{ 111;2" ''( _____ ) 

~'---,-L-j j---'----< '--- ;- L M-2 2 AK 0 I 

IC-61 
voss 

2 

AS-BUILT CLASS 1 
DRAWN (DATE 

N/A 
CHKD. 

N/A 
(DATE 

PIPING & INSTRUMENTATION DIAGRAM 
CONDENSATE CHEMICAL ADDITION SYSTEM 

SUPV. (DATE FSAR FIGURE 10.~-7 SHEET 1 
N/A 

APPD. COATE LOCATION 

N/A 

UNION ELECTRIC COMPAN 
ST. LOUIS. MD 

CALLAWAY PLANT 

M-22A001 
1 

CLASS 

REV. 
16 

H 

G 

F 

E 

D 

c 

B 

A 





8 
( 0 > ~OV'l8U-V'l 

IEBB01AI 

SEE 
NOTE 19 

SEE 
NOTE 19 

SEE 
NOTE 19 

-~ ... , 
' \ 

STEAM I 
GENERATOR 1 

SEE 
NOTE 19 

8 

z 
w 
~ 0 ~ 
0 ~ ' g: ~ <t 

N 

z ' ::; L EP-92-FBD-1 11 

V011 

'- -

z 
w 
~ 0 
0 ~ ~ 

~ w ' ~ N <C 
N 

z ' 
~ EP-93-FBD-1" 

'-£v~o•',.'r--, 
FB~ ~B 

s V021 
L.c. 

45-DBB-2" 

SGBSIS 2----< 
( AFAS} 

7 

7 

3/8" 

3/8 11 

1 "X3/4 11 

F.C. 

~ 
1 3;8'" 

TUBING 

1"X3/4'' 

F.C. 

~ 
TUBING 

3/-'1 11 X 
3/8" 

1"X3/4 II 

F.C. 

~ 
1 3/a" 

TUBING 

V766 
L. C. 

zs 
36 

zs 
37 

---~-- ') SGBS IS ..., v c (AFAS l 

0~ HIS ,-
1 

36 024 
I 

I e 

---~--) SGBS IS 
:;! v c ( AF AS l 

[4] 

,-
1 024 
I 

I e 

95-DBB-3/4" Z-68 

1 "X3/4" 
NOTE 18 ---oo..'\J >---( SGBS IS 

( AFAS) F. 

3/8'1 TUB! 

Z-38 

44-DBB-3/4" 

L. C. L. C. 

6 

s 

6 

V191 
L.C. 

FROM SLOWDOWN 
SGBSIS ~IS ;V- AND SAMPLE I --(PROCESS 
( AFAS) 8 JSOLATION 

143 SIGNAL (C-4) 
_j I 

I I 

HV 
8 

SEE F.C.1 11 X3/8" 
NOTE I 

1 8 DBD TUBING I 

V190 
L.C. 

~-
~TE10 

5 

I 

5 

FROM SLOWDOWN 
AND SAMPLE 
PROCESS 
ISOLATION 
SIGNAL (C-41 
TSH 
M-22 (A-7) 

TO BYPASS 
INDICATION 

1' 
I 

I 

I 

I 

0 
::; 
~ 
N ~ 

N ' 
' I ::; 

4x2 RED. 
(TYP. 8 PLCS.l 

3/4 1'x3/8" 

12-DBD-3/4" 

HY 
3C 

3/4"x3/8" 

V028 

36-DBD-3/4 II 

39-DBD-2" V571 
'-----·~~IIIHII SEE NOTE 1 4 

5 

4 

2 II X 3" 

4 

1 "( D l 

VENT TO 
ATMOSPHERE 

336-
HBD-8" 

1 o'1 XB'1 

SEE 
NOTE 5 

HBD 

FROM 
PY-39 
( F-2 l 

51-GBD-8" 

3 

V742 fFO 

51-GBD-8" 

V063 

1 11 DRAIN 

308-GBD-8" 

PIC 72 

PV 
39A 

PV 

~ 
y157 

I 

~--e 
I 

398 zs 

zs 
39A 

FC 

F.C. 
GBD 

398 

332-GBD-8'' 

~5 

31 O-HBD-8" 

8 11 X6 11 

HBD 

NOTE 5 V507 

HV 
100 

2 

209-HBD-8" 

~ 
V06-:r 

DT 
02 

1m\ 
\Q1/ 

4" 

8"X16" 

CONDENSER 
M-22AD03 

CONN. NO. 142 

CONDENSER 

THIS DWG. 

(0-2) 

X 
72 

VENT TO 
ATMOSPHERE 

/--------------, 
TO +t5A I ~L 

FEEDWATER [---
HEATER I 1 DO 02 7 

50-GBD-8" I 

f-L=....::.::::....;;_-!)<}---1~::},=.,...,:--""T'"---{>J<f--- '----) M-2 2 ACO 1 ) 1 I NOTE 1 7l 

3/411X112" vosg FCI~OTES AC-081-GBo-si'~ {BGl ¢>- @. 
GBD 

(NOTE 15)___..... 333-GBD-8" I -- HS 

1 
REV. DATE 
38 102511 

DRAWN CHKD. SUPV. 
RLW MAL LMP 
INCORPORATE 
MP 89-1 035A 
(FINAL) 
REV. DATE 
39 070313 

DRAWN CHKD. SUPV. 
MAL RL W DME 
I NCORP. 
RFR 201204288 
REV. DATE 
40 042314 

DRAWN CHKD. SUPV. 
MAL RL W DME 
I NCORP. 
CAR 201309201 

NOTES: 

1. DELETED 

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

4. PORTIONS OF THIS SYSTEM THAT CONTAIN RADIO
ACTIVE FLUIDS AND ARE IDENTIFIED BY QUALITY 
CLASSIFICATION "D" SHALL MEET THE AUGMENTING 
REQUIREMENTS AS GIVEN IN TABLE 3.2-2 OF 

5. 

6. 

7. 

8. 

9. 

1 o. 

THE SAR. 

INDICATED PORTIONS OF THIS SYSTEM 
IDENTIFIED BY THIS NOTE ARE DUALITY 
GROUP 11 0 11 NONAUGMENTED. 

THE PORTION OF THIS SYSTEM THAT IS 0-LISTED 
INCLUDES LINES EMANATING FROM THE STEAM 
GENERATORS WHICH SERVE AS AN EXTENSION OF 
THE CONTAINMENT PRESSURE BOUNDARY. 

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

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

SGBS!S(AFASJ IS THE STEAM GENERATOR SLOWDOWN 
AND SAMPLE ISOLATION SIGNAL. THIS SIGNAL IS 
COMPOSED OF MOTOR DRIVEN AUXILLIARY FEEDWATER 
PUMP ACTUATION SIGNALS WITH THE SAFETY 
INJECTION SIGNAL AND AN UNDERVOLTAGE ON NB01 
DR NB02. 

II V187 ~~:>:: ® 100 027 50-GBD-8 __ _j ~ FT FY F I 1 

L--r--,r-1 ~ 268 ~- 1s; 2618; 26 157 l ___ ____LZ_Lj 
II I HV _____ j ~027 11. 

12. 

THREE LIMIT SWITCHES TO BE PROVIDED, TWO 
SWITCHES INDICATING CLOSED POSITIONS (SEPAR
ATION GROUP 1 AND 4) ONE SWITCH INDICATING 
OPEN POSITION (SEPERATION GROUP 4). 

DELETED 

y 
ow 

334-
HBD-8" 

56-GBD-6'' 
140-ECD-4 II 

SCH. 160 

141-ECD-4" 

SCH. 160 

142-ECD-4 II 

SCH. 160 

143-ECD-4" 

SCH. 160 

4" X 

3/4 II 
I D I 
TYP. 

3/4 11 X1/2 11 V186 

49-GBD-1 II 

41 

~ L_)FROM FYZGA 101 
L~ 'M-22BM02 ( 8-5 l 

SEE NOTE 12 -T--) 

V053 

55-GBD-3/4" 

~ 333-GBD-1 "---L_,[><f- : 
I I/P V519 

_L_ rr72\ --~" // ) TO 

~~ 
PV-39A (G-3) 
PV-398 ( H-3) 

PI 
1 4 

157 

G\ -/0 
'~ I 157 
I 

I 

I 

LY-16AB M-22BM03 (8-4) 
LY-16BB M-22BM03 (C-3) 
LY-16CB M-22BM03 (0-3) 

~~r--,------~----~r--J 
I C017 STEAM 

GENERATOR 
SLOWDOWN 

FLASH 
TANK 

L"J 
I 

I 

I 

L_ LT 
1G 

LI , --Livr-\ L S L 
110' 71 

2 11 X 1" 

C018 

' I 
I 
I 
I 
I 
I 
I 
I 

M-22AF01 ) 

( C-5 l 

TO 
,---( HY39A 
1 ( G-3 l 

I 

_j __ ~ 
i 1 ~157 
I L_, 
I I 

13. 

Y9056 IS UTILIZED TO COMPENSATE Y9054 FOR 
DENSITY. Y9054 AND Y9055 ARE ADDED TO GIVE 
TOTAL SLOWDOWN FLOW. 
DELETED. 

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

COUPL INC. 

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 
FEEDWATER 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 BREAK AT THE 
CENTERLINE OF THE A-0 WALL. 
(REF. M-23BM01 AND M-23BM02). 
THERE ARE NO SAFETY-RELATED COMPONENTS 

V056 
208-GBD-2" ~-------- ----- ________ L ____________ I IN THE TURBINE BUILDING. SEE RFR 201204288. 

( TYP. l 
4 PLACES 

I TBM03 I 
I I 

2-, i ~6~ ~6~ $ 

SLOWDOWN 
AND SAMPLE 
PROCESS 
ISOLATION 
SIGNAL 
(8-6) 
(D-6) 
(F-6) 
(G-6l 
(H-6) 

3/411 1 If 
( V l T. C. ... ... 

CTMT 
SUMP 

FROM LSL-76 
M-22BM04 

'.._ I I '------------(TO SLOWDOWN AND SAMPLE 71 157 
" I PROCESS VALVES (C-3) 1 

( E-7 l 

~~~~~b6:-77 (----~~*~~~~~----------------------------
// I " 

// .-{, '"--(FROM CITS-33 
FROM CITS-34 // FROM TSH-73 M-2ZBM03 (O-S) 

ST-01 
DISCHARGE 

M-22BM03 (-J M-22BM02 427-HBD-1 II 

(0-4l (A-6) THIS DWG. 

r-SEE NOTE 5 

325-HBD-4" 

429-HBD-1" 

DT-02 
DISCHARGE 

THIS DWG. 

( G-4) 

(G-2) CONDENSER 

M-22AD06 

314-GBD-3 11 
V319 B "X4" 

RED. CONN. NO. 087 

1 "GBD 

L"J 

1 11 ( D) 

FROM: 

RT-52 M-22BM04 (0-3) 
LSH-708 ( D-3 l 
LSH-77 M-22BM04 (F-7) 

53-HBB-3 11 

T.C. 

02 

TI 
17 

C. 1" T. C. 

311-GBD-6" 

315-GBD-1 11 
FROM PROCESS 

SAMPLING SYSTEM 

L-.1-~><f-------< M-22RM01 < 
V322L (A 6) 

V304 

pp ... 

PP AND 
FLUSH 
CONN. 

SEE NOTE 5 

HBD 

pp 

PP AND 
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NOTES: 

REV. DATE DRAWN 
2 5/6191 SKC 

CHKD. SUPV. APPD. 
DJB T JM N/A 

REDRAWN FOR 
CLARITY 

REV. DATE DRAWN 
3 021992 JHK 

CHKD. SUPV. APPD. 
RAM T JM N/A 
INCORP. 
MINOR MOD. 
91-8662. 
REV. DATE DRAWN 

4 11o499 RLW 
CHKD. SUPV. APPD. 
DJB JHC N/A 

INCORP. 
1. FOR GENERAL NOTES SEE DRAWING M-22BM01. MP 89-1035 
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M 22HF01 
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DRAWN (DATE I 

N/A 
CHKD. WATE J 

N/A 
SUPV. WA TE J 

N/A 

[ 

HB-220-HC0-4" 

DISCHARGE 
ON !TOR TANKS 

1 M-22HB05 > 
I E 3 I 

I NOTE 5 I 

AS-BUILT 

REV. DATE 
5 082003 

DRAWN CHKO. SUPV. 
RL W MAL TWS 
INCORPORATE 
MINOR CHANGE 
CAR 200305155 
REV. DATE 

6 11 09 04 
DRAWN CHKD. SUPV. 
MAL RLW TWS 
INCORP. 
RFR-22941A 
REV. DATE 
7 021405 

DRAWN CHKD. SUPV. 
JHK EWM TWS 

ISSUE PER 
CAR 200409284. 
REV. DATE 
8 091907 

DRAWN CHKD. SUPV. 
RLW EWM SKC 
INCORP. 
MP 89-1035 
I PARTIAL I 
REV. DATE 

9 060911 
DRAWN CHKD. SUPV. 
RLW EWM TWS 
INCORPORATE 
MP 89-1035 

CLASS 1 

PIPING AND INSTRUMENTATION DIAGRAM 
STEAM GENERATOR SLOWDOWN SYSTEM 

FSAR FIGURE 10.4-8 SHEET 4 
APPO. (OATEJ LOCATION CLASS 

N/A 

UNION ELECTRIC COMPANY 
ST. LOUIS. MD 

CALLAWAY PLANT 

M-22BM04 
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PUMP 
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AUX. FEEDWATER I 
SYS. I 
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~-SEE NOTE 5 
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I PBM04C I 

STEAM GEN. 
STEAM GEN. RECIRC. 

SAMPLE COOLER 
RECIRC. 

PUMP *I EBM03C I 
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L 0 CAL "---thMIM11- -+-.__ 
SAMPLE L: ., *"' 

CLOSED COOLING 
WATER SYSTEM Y563 > )- EB-146-HBD-1" M-22EB01 --------------
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NOTE: 

REV. DATE DRAWN 
1 s;1a191 GDC 

CHKD. SUPV. APPD. 
DJB T JM N/A 

REDRAWN FOR 
CLARITY 

REV. DATE 
2 090303 

DRAWN CHKO. SUPV. 
RL W MAL TWS 
INCORPORATE 
MINOR CHANGE 
CAR 200305441 
REV. DATE 
3 11 09 04 

DRAWN CHKD. SUPV. 
MAL RLW TWS 

INCORP. 
RFR-22941A 

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 LAYUP RECIRCULATION MODE. REMOVABLE 
SPOOL TO BE REPLACED WITH BLIND FLANGES DURING 
NORMAL OPERATION. 

AS-BUILT CLASS 
DRAWN (DATE I 

N/A 

1 

CHKD. WATE J 

N/A 
PIPING AND INSTRUMENTATION DIAGRAM 

STEAM GENERATOR SLOWDOWN SYSTEM 
(FSAR FIGURE 10.4 8 SHEET 5~ 

SUPV. WA TE J 

N/A 
APPD. rDHE J LOCATION 

N/A 

UNION ELECTRIC COMPANY 
ST. LOUIS. MD 

CLASS 
CALLAWAY PLANT 

REV. 

3 M-22BM05 
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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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w __L W/MOTOR OPERATOR '---2 19 '---2 19 '---2 19 

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 
RED.~ v999 ,...----- -----~B-I-N-G--T~-;I_P_E_C_O~:I-NG-A-DA~T~R----~ 

~-- 3,," __ ..,..,.l--------~~iX~I--~>FC021--t * 3T3I1 * 
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I I 005 I (ZL\= ( zs \ 
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~ <V ~ I 005 13 005 
3,/ SENTINEL VENT'- j 0sfl\~ (T;;H\ 
RELIEF VALVE * :-~-~ PLUG L: ~\I2_V 

* L. o. I AUX. FEE0o26 I COOLER I PUMP DISCHARGE 

IEFC021 r'- -------< M-22AL01 < 
I 3,4" ---, I I D 1 I 
I COOLING WATER 

~--I I 3;~A I 

118 I 005 I '7 
1 I ) "I SPEED GOVERNING 

rol~l I I *// il -i====-* =FV w"-,v 'c' VALVE 
L"J I SY I 313 

L_ -------

313 [2] 

SI // I I I 317B 317 

V998 

IN CORP. 
DEC-1501 & 
OEC-1513. 
REV. DATE DRAWN 
16 032202 JHK 

CHKD. SUPV. APPD. 
MAL AMR N/ A 
IN CORP. 
RFR-16772B. 
REV. 

1 7 
DATE 

111 2 02 
DRAWN CHKD. SUPV. 
EWM DJB JDW 
INCORPORATE 
MP 96-1 026A. 

REV. 
1 8 

DATE 
112702 

DRAWN CHKD. SUPV. 
EWM J HK TWS 
RE-ISSUED PER 
RFR 16772B. 
REV. 

1 9 
DATE 

052204 
DRAWN CHKD. SUPV. 
MAL RLW SKC 
INCORP. 
RFR-23298A. 
REV. 
20 

DATE 
11 09 04 

DRAWN CHKD. SUPV. 
MAL RLW TWS 
INCORP. 
RFR-22941A 
REV. 

21 
DATE 

1 00808 
DRAWN CHKD. SUPV. 
EWM RLW TWS 

INCORPORATE 
CAR 200802778 
REV. 
22 

DATE 
062609 
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~88~SHL -®HL 
' 20 20 
I 188 132 
I 

@----~ (ll\ 
~132 

~119 
LT 
20 

1 

~-----------, 
I 

\ Vl26 

' 

I 
I 
I 
I 
I 
I 
I 
I 
I 
~----TUBING 

I 
I 
I 
I 

~ Vl29 

~~ 
I 

0 
u 
I 
I 

REV. DATE DRAWN 
4 040292 RAM 

CHKD. SUPV. APPD. 
GDC TJM N/A 

REDRAWN FOR 
CLARITY AND 
JNCORP. DEC. 
818 &809 

REV. DATE DRAWN 
5 041993 MAL 

CHKD. SUPV. APPD. 
RAM T JM N/A 

IN CORP. 
RFR-13187A. 

REV. DATE DRAWN 
6 091297 RAM 

CHKD. SUPV. APPD. 
HLP AMR N/A 

IN CORP. 
MP 93-2031 

H 

REV. DATE DRAWN 1---
7 091599 EWM 

CHKD. SUPV. APPD. 
MAL AMR N/ A 

IN CORP. 
TEMP. MOD 
99-0006. 

REV. DATE DRAWN 
8 111999 MAL 

CHKD. SUPV. APPD. 
JHK TWS N/A 

REMOVE 
TEMP. MOD 
99-0006. 

REV. DATE DRAWN 
9 61200 RAM 

CHKD. SUPV. APPD. 
JHK AMR N/A 

INCORPORATE 
TEMP. MOD 
00-0006. 

REV. DATE DRAWN 
10 71300 RAM 

CHKD. SUPV. APPD. 
DJB JHC N/A 

AS-BUILT 
TEMP. MOD 
00-0006 
PER B. ALLEN 

REV. DATE DRAWN 
11 12soo RAM 

CHKD. SUPV. APPD. 
DJB AMR N/A 

INCORPORATE 
TEMP. MOD 
00-0009 

G 

F 

' 
L 

VI 53 C02 I 

1....[1 M-22HC02 > 
I C 3 I 

HC-1 00-HCD-2 II 

I 
0 
u 
I 
I 

COI6 

1....[1 M-22HC02 > 
ID 31 

HC-102-HCD-2" 0 
u 
I 
I 

cc 
w 
I 
f
<r 
w 
cc 

., • 096-HCD-1" • • 092-HCD-1" 

REV. DATE DRAWN 
1 2 1 ozsoo RAM 

CHKD. SUPV. APPD. 
DJB AMR N/A 

REMOVE 

8 

"' "' 0 
aJ 

'-------1-
~ 

I 
0 
u 
I 
I 

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 
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I B-1 I 

REV. DATE 
20 031703 
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DRAWN CHKD. SUPV. 
T JC MAL LMP 

IN CORP. 
RFR 
CAR 200909932. 

AS-BUILT CLASS 1 
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~ \.........,./.:...:..., 
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~83 ----------~ 37 
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I 

(-----! 

(---------
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~ 
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J, '------------·- - ~ REC I RC PUMP 
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~---------------------i-,.J,'PSE-863 !VAPOR BODYI 

'------------------------1--r',' I N S T RUMEN T RACK 

DWG. NO. 108 b * t-;,4o 
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____ y 1::::___ (pIT\ i-

~j~83 ~ 
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\7 '\ ' ~83 
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I 
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I 
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L~ 
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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 
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~-( 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 
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•11- I L T J COMPONENT 
* COOLING WATER 
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COMPONENT ~-+------~~~~~------------------~ 

) NUCLEAR 
M-Z 2SJ0 2 SAMPLING SYSTEM 
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REFER TO SLW EVAP. 
VENDOR P&ID HPD l__ 
INC. DWG NO. I 09 C 
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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 
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829 -----------------,-----------------------
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* ..--....* (c-;;H'( ( c I s \ 
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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 
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'~ 
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> CVOENJTE NGSAESR ) V 7 z;; 

...__,.,, COOLER ,r+----{* 

I V727 

893-HBD-1 1,," @* 

891-HBD-11,," @* 

- 892-HBD-1 1 ~{ 

3 "V '4 
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r I. FOR NOTES SEE OWG. M-22HFOI. 
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DATE 
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DATE 
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M 22HCOI < 
I H-6 J 

(DATE I 

N/A 
( DATEJ 

N/A 
( DATEJ 

N/A 
( DATEJ 

N/A 

AS-BUILT CLASS 1 

PIPING AND INSTRUMENTATION DIAGRAM 
SECONDARY LIQUID WASTE SYSTEM 

FSAR FIGURE 10.4-12 SHEET 4 
LOCATION CLASS 

CALLAWAY PLANT 

UNION ELECTRIC COMPANY 
ST. LOUIS. MD M-22HF04 REV. 
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WATER OIL SEPERATOR 
IFHF06I 

5 4 3 2 

) '\ HB-725-HCD-2" 1 989-HCD-2" 
2_~M~2~2;H~B~04~--~~~~~--~1 ~ 

F-6 HB-V517 

PI 

V97S 

VACUUM BREAKER~ 
IHFV0976I 

SAMPLE SINK 
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1 
REV. DATE DRAWN 

1 o3o39 DLBr 
CHKD. SUPV. APPD. 
RBF TJM N/A 
REDRAWN FOR 
CLARITY. 
REV. DATE DRAWN 

2 08139 RLW 
CHKD. SUPV. APPD. 
GDC T JM N/A 
IN CORP. 
RFR-10265A, 
RFR-10336A 
REV. DATE DRAWN 

3 02019 RAM 
CHKD. SUPV. APPD. 
JHK AMR N/A 
IN CORP. 
RFR-16366A 

REV. DATE DRAWN 
4 04029 MAL 

CHKD. SUPV. APPD. 
EWM JHK N/A 
IN CORP. 
MP 97-1006A. 

REV. DATE DRAWN 
5 08049 RAM 

CHKD. SUPV. APPD. 
EWM AMR N/A 
IN CORP. 
MP 98-2007 

REV. DATE DRAWN 
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CHKD. SUPV. APPD. 
OJB AMR N/A 
IN CORP. 
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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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REV. DATE DRAWN 
7 04090 RL W 

CHKD. SUPV. APPD. 

I EWM AMR N/A 
INCORP. 

I RFR-21 SS3A 
REV. DATE 
8 071204 

DRAWN CHKD. SUPV. 
IJHK EWM TWS 
INCORP. 
RFR-220848. 

I REV. DATE 
9 110904 

DRAWN CHKD. SUPV. 
I MAL RLW TWS 
INCDRP. 
RFR 22941 A. 

I REV. DATE 
10 070109 

I DRAWN CHKD. SUPV. 
I MAL TJC LMR 
INCORP. 
CHANGE REQUEST 
CAR 09-000090 
ICAR 2009021391 

HPD SKID LIMITS 

AS-BUILT CLASS 1 
DRAWN (DATE I 

N/A 
CHKD. (DATEJ 

N/A 

PIPING AND INSTRUMENTATION DIAGRAM 
HOLLOW FIBER FILTER SYSTEM 

SUPV. (DATEJ 

N/A FSAR FIGURE 10.4-12 SHEET 5 
APPD. (DATEJ LOCATION 

N/A 

UNION ELECTRIC COMPANY 
ST. LOUIS. MD 

CALLAWAY PLANT 

M-22HF05 

1 

CLASS 

REV. 

10 

H 

G 

F 

E 

D 

c 

B 

A 


	100101
	100102
	100103
	100201
	100301
	100401
	100402
	100403
	100404
	100405
	100406
	100407
	100408
	100409
	100410
	100411
	100412



