
8 
I 

(0) ~ON8ZZ ~ I 

,- 930 

7 
,.L 

TYPICAL FOR 
LT-930, LT-931. 
LT-932, LT-933 

I -@I 
I 01 a 
I 

I 
r------------( TO LR-930 
I 

,-------,-----------~----, 
I I I 

TO LAHL-930 2-----~LB_ 1_8_ ~--(~1~LD-930 ~ ---( TO SSPS 
VIA INTERLOCK 30 30 INTERLOCK ~ 

"! r---( FROM L T-930 

I I L TO LALLC-930 ~ ~---------_j --T' VI A INTERLOCK ~ 
018 

~--(' FROM LB-930A 

I ,---( FROM LB-931 A 

r--<R 
I I '---( FROM LB-932A 

: L __ (' FROM LB-933A 

I 

~ @018 
I 
I ~-2 FROM LB-9306 

o/~( FROM LB-931 B 

1
1 "-,_(' FROM LB-9328 

L __ 2 FROM LB-9338 

~--( FROM LB-9300 L __ -( 

I ,-( FROM LB-931 D 
I / 

~ ---<0 
018 y'\ _) 

I '---c FROM LB-9320 

L __ ( FROM LB-9330 

,--2 
I -2 
I / @ ---<0 

o1s Y, , 
I ~, 

L __ 2 

,--2 
I -2 
I / @ ---<0 

o1s Y, , 
I ~, 

L __ 2 

DETAIL A 

FROM LB-930C 

FROM LB-931C 

FROM LB-932C 

FROM LB-933C 

FROM LB-930E 

FROM LB-931E 

FROM LB-932E 

FROM LB-933E 

FROM 
LT-931 
(ONLY 
CHANNELS 
930 & 931 
ARE 
RECORDED. l 

PIPE TUNNEL 

I 

03-HCD-4"-

PIPE 

..J. • 

~OTE 1~ 

NOTE 5J L 
E II • ~r-

PIPE TUNNEL 

---[1] 
L T ~ 27-HCB-3/4" 

f-C_93~ ____ _voo-'--8 
,-L_ ______ EV 

6 

10 .--... 28-HCB-3/4" f- L j j1 }---{> "<l-/l...::.::~::::....::.:....:..-t-1 
VOOB 

SEE DETAIL "A 11 FOR 
[---- TYP. INSTRUMENTATJON 

0 
-----. 29-HCB-314 11 

f-· _ L T ~ ./1 T 932 V009 

L _____ e 
[4] 

L T \------{~)><:}-::;3 0::_-.:,H::;C::.B -_;3::_1_;4_"+-l f-T- 933 V010 

L _____ e 

V029 tliiF 

I 5 4 3 I 2 

16n COVERED VENT 

LIS 

~ 
PIPE TUNNEL NOTE 5 21-HCD-6" ____L_ 

~r---.--~1.----E-----.-----.----E-----.-----.-----E-----.----.-----E---t-l.-------------------------, 

I ------------
TY 
5 

, ,,," I s v 0) 
~ > ij s k HCD HBD ~-----,--J \ 22~~:0-1 ''{ ,,,~f-c~7·",,~0~.--#----y'~w ~ '"{x1" FB-35-HBD-1 '•i' A<X. STEAM S<STEM 

PIPE TUNNEL ,. 37-HCD-1 1 ,"2" NOTE 2 22-HBD-1 

~ ,---'~~.H:_ c, ~ _:_[lc: --c ~om:~ 1/c ~ ~ ,~~-,..-N-O-TE....:..1~ocvox3:J~.::CrcF•c_:::r-c_~:J._-_-c_~~~~Ci------------- M-2~;s~~ 
~' ~053 32 HBD 3/<1" .... V037 I AUX. STEAM SYSTEM i WOTE 7 I 053 I 23-HBD-1.. FB-51-HB0-1. 1 > 

j> p l) ~ "'C~~~::----~~,~-" L_5_4 ___ H_C_D ___ 1_;'";.;,';_'.::;::;_...:._ _____ H_C_D_•-[ vlv:;:xH1'='(:}-D ----------------------~u~. ~::~:~:~STEM 
! ~ ! M~-::~---+-~----------------.;---..., ... -------------------------------------{:><:}--------------! ~-~~!:!.B.£:..! -1~1- -) M-2 2F 802 > 
m Lo}--.....:.5.:.4-.:.H.:.CD:..-..:.1_'_:"2_ .. __ ....L. __________ m....__.l ,... I ,-;-]L. -@:- I ~ ~ NO v,.T~-1 5_1 0---- ( F 4 I 

U TE TT I 2 
2 z- ~-~ o1a 

053 I I I 

REFUELING WATER ~------! I~ __ /]\ o (=rr59 Hco ::J FLooR , EQUIP. 

STORAGE TANK 25-HCB-6" l:j7o53 y 26-HCD-6" r: -CH-_ t " LF-479-HC0-6" DRAIN SYSTEM 
f-+=--:::~-.::.:_.:;.:;:....:.__--1_--- I ------1~..._.::.:::._::.::..:....:;_-7-.L_---I~f--:...L.-f, '~ '----------) M-22LF 06 > 

TE 
5 

[1] 

i-------~A SIS 
I 01 7 CLOSES 
I I 't 

ITBN011 [D~E0 _,To ESF v023 I L.c. '-.__ 'vo38 J <E 71 
011 _Q STATUS PANEL~ 3/t V 1 V0 1I &--._____, 

IF I • ~~~~--+---NOTE 12 

_l I HTHCD I 

vvo;-'1 1 
' W s 1 [4] ~Is 

~ L.O. BURIED__!Jl I 

~ PIPE PIPE 1 I 112 E 001 _c BORON DILUTION 

--®:-----"-_o'_a_ ___ l_ ____ -®s,---"[LJ~NE~-~0:;1 _____ l __________ j I // 'EVENTV~TOPLE:~LO 
OS3 '41 '•.;' PT~_,= ....... ·-----1 ~ opf~~ )---------6)_--------)0PENS 

L:t:J y M-22BG03 { E-I l 
~ ~ ~ co D TO LCV-112C)---------~--- ~ 

I 
I BURIED PIPE 

I 

i <>----J 
E3----~ i AS 

~---~--:L~~~- ~~17 ~ IF -I- V035 =-:;; J 1 "D M-22~~0~ I y1 ~{ ~ 

i ~ ~ V012~ ~ 3" SAMPLE CONN. CENTRIFUGAL 
L ___ y HC CB /~ 08 _HCB-B" BG-ZGS-HCB-B" CHARGING PUMP "8" 

AS I Q 1---------__:__:.::.::....:.._ _______ ""T ______ ~·--------------;i M-22BG03 > 
i 3.,4' v ~--.. VIIIOIII241---.. --i A~U ~ (A B I 

LleJ 

V028 
IF 

I 

I 

I F. 0. 

'~:{ (' 
c :;~~~ ; ! 'f C'o [4]~ 

~ 6"x3" 
RED. cLU~'cu:0?~MPS EC-52-HC0-3" ----------~ ~ 

< M-z~~c~~ ~--------------------- -----~~.·o-·~·:c•c~si------~--,G~'·o_;_t_A_m-J.Fiil;:-llf-----------~-G~'-i__.A 
20-HCB-3" 

~~17 r----e 
~ SAFETY 

09-HCB-8 1' :-( EM-03-HCB-B" INJECTION PUMP "B 1
' 

BCD HCD 

SAFETY INJECTION 
06-HCD-3/4" SYSTEM TEST LINE EM-7Z-BCD-3// > M-22EM01 )-- _....:::::...:,::_:::::::...._..:..._--{:;e::}-------, 

( H 8 l ~00~ 

'-' 

vo31 r lr 
eves BORIc ' \. 

ACID BLENDING TEE BG-262 _HCD-211 -~1--------L--~L-, > M-22BG05 )-----------------{:><, 
· 05-HCD-2" ( c 2) 

CONTAINMENT SPRAY 

~ 

' 0 
u 
I 

' ~ 
0 

PUMP TEST LINE 11 V001 02-HCD-4" 

) M-2 2E NO 1 )-----~:.1~ :9.£_D_:::_----- .... 1------------,...l...-------r 
(E-3) L.C.I 

GCD . .. HCD : J V027 

L:.J 1 11 D [4] 
~ ~NOTE G 

~~------J ~17 V006 

HV-88046 ~---- I ----( HV-8804A 
TO/FROM VALVE <1(- FROM VALVE 

r M-22EJ01, A-4 l ( ~=~~EJ01' -,=+@ 
r-<a 

TO VALVE I 

I 

I 1--::l ,--s~~=~~~jg1. 
l____lj I H-3 l 

HV I 

88~3 zs l ~ 
SAFETY INJECTION 8813 ---~ 

PUMPS EM-45-CCB-2 II 01-HCD-3" 01 I > M-22EM01 )-----------------{::lK}--r(:J-...::.,:....:.;;;:;-;;.--.....J 
(A-8) l3"X2" 

01-HCD-2 11 ~ 8 
HCD \,~ > 

------~~---- ~ 
CCB 

1"0 

8 
I 

7 

V005 

I 

F I 
968 

6 

TO ESF 
STATUS PANEL 

zs ~----- 8111 

8117 

1"D 

~ 
N 

' w 
u 
I 

' ~ 
0 

1-----------------------f>l(~}---------------;i M-22EM01 > 

TO VALVE 
HV-8101B 

( M-22EJ01, C-7) 

[4] ~ [4J~IS 
NOTE 8 \§:"sA 8128 

................ 017 

( D 8 l 

l,;l ......._ I -( TO STC 

L:'.J ~ '........._u_...../~-- TO AND FROM VALVE HV-88118 
~IL___ y...._ ---------( ( M-22EJ01, D-7 l 

i OJ e-_@_J '-........_ ____ ) TO VALVE PV-81028 
L_ _________ ZS HV c ( M-228801, H-6) 

8812BA 8812 

--.: 

12-HCB-14" EJ-11-ECB-14" RHR PUMP "B" 

1-------=-----------------{:>1(!---------------;; M-22EJ01 > 
HCB I ECB ( B I) .... 
[4]~ yon 

I ~------( TO STC 

~~--------( CSAS OPENS 

i----~ 

~ CONTAINMENT 
10-HCB-12" I EN-06-HCB-12" SPRAY PUMP "B" 

1-------------,--.:.._.:..:.......:.._ ______ _,~/::::::;}---------------~ M-22EN01 > 

11-HCB-2" 

HlS 

NOTE 8 881 AA 

01 7 

~ lA 81 

.:::.:.: 
~ .... 
v?_1 31 . _ 

~ [1] 

2" s. w. 

RHR PUMPS 

) M-22EJ01 

( E 4 l 

EJ-61-ECB-8" L.C. 18-HCB-8" 
)-----------k--__.:.._ __ ____i_---1 TO VALVE 

HV-8701A 
~ o:;__----2 TO STC 

~ ~-'--------~ 
13-HCB-14" 

( M-22EJ01, 
G-7 l 

2-----

E*---1 
HV 

8812 

/ 

---.;}TO AND FROM VALVE 
( M-22EJ01, F-7 l 

HV-8811 A 

ZS J TO VALVE PV-8102A 
8812AA ----, { M-228801, F -4 l 

RHR PUMP "A" 
SAFETY ~ 

INJECTION PUMP "A" EM-01-HCB-8" X 33-HCB-8" < M-22EM01 *---------------{;*:}------------, 
( E 8 l 

r-... ...-1 EJ-4-ECB-14" 7 ) 
1-----------------------[1]-1 __ 0P_H_I S-------------------------.-{:"1 )I• (~}-B -------------- M~~ 2 ~~ 01 

4 017 

[1] ~IS 
112 001 

BORON DILUTION 
I /~-2 EVENT (OPEN l 
I / 

OPENS ~---- I --2 SIS OPENS 
VCT LO-LO ~ 

M-22BG03(E-7l 

w 

' w 
u 
I 

' ~ 

15-HCB-12" 

I ~--------2 TO STC 

~---------2 CSAS OPENS 

~----8 
HV 
4 

CONTAINMENT 
SPRAY PUMP ''A" TO LCV-1128 I ~ 

M-22BG03 ( F -6 l ~-----~--~ 

CENTRIFUGAL @ 
__1'-- /1. EN-02-HCB-12" ~ > 1------------------,,"'T------{)'<.J-----------7 M-2 2 EN01 

CHARGING PUMP 1/A// BG-264-HCB-8" X 
< M-22BG03 f--------------------·~ ... -,-------L-----....l 

( c 8) 

17-HCB-8 11 

I 5 If 4 

N 

' w 
u 
I 

' w 

I 

V?~4~ __ 

~ 

( F 8 l 

2 11 s. w. 

3 I 2 

I 
1 

REV. DATE DRAWN 
18 06259 JHK 

CHKD. SUPV. APPD. 

MAL AMR N/A 
I NCORP. 
RFR-18497 A. 
REV. DATE DRAWN 
19 11199 RLW 

CHKD. SUPV. APPD. H 
DJB AMR N/A 
I NCORP. 
MP 89-1035 
(PARTIAL) 
REV. DATE DRAWN 
20 10259 RLW 

CHKD. SUPV. APPD. 
DJB AMR N/A 
I NCORP. 
MP 89-1035 
<PARTIAL! 
REV. DATE 
21 111102 

DRAWN CHKD. SUPV. 
RLW MAL DLB 
INCORPORATE 
MP 89-1 035A 
<PARTIAL! 
REV. DATE 
22 082003 

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

NOTES: 

1. LOCATE CONNECTION ABOVE NORMAL WATER LEVEL. 

REV. DATE 
23 091003 

DRAWN CHKD. SUPV. 
MAL EWM TWS 
I NCORP. 
MP 89-1035A 
<PARTIAL l. 
REV. DATE 
24 110904 

DRAWN CHKD. SUPV. 
MAL RLW TWS 

I NCORP. 
RFR-22941A 

REV. DATE 
25 082007 

DRAWN CHKD. SUPV. 
RLW EWM TWS 

INCORPORATE 
MP 89-1035A 

REV. DATE 
25 102914 

DRAWN CHKD. SUPV. 
MAL RLW LMP 

INCORP. 
MP 13-0028, 
REV. o. 

2. HEATING COIL AND STEAM SUPPLY AND RETURN LINES ARE NOT 
0-LISTED. 

3. REFERENCED WESTINGHOUSE DRAWINGS: 1145E02 SHT.3. 
1145E03, 1145E04 SHEETS 1 THRU 3. 

4. DELETED. 

5. REMOVABLE SPOOL PIPE REQUJRED FOR HYDROTESTJNG. 

6. ISOLATJON SWITCH PROVIDED JN THE CONTROL ROOM FOR POWER 
LOCKOUT OF VALVE HV-8813. 

1. THE THERMOWELL FOR TE-5 WILL BE IN ACCORDANCE WITH 
SPEC. J-563(0). 

8. TEST INDICATING SWITCH TO VERIFY CIRCUIT OPERABILITY • 

g. LEVEL SWITCH NOT USED ON THIS INSTRUMENT. 

10. TEMPORARY COOLING SUPPLIED THROUGH BONNET OF 
BNV0016 AND BNV0036. 

11. DELETED. 

12. PIPE CAP MAY BE REPLACED BY QUICK-DISCONNECT 
ASSEMBLY, PER RFR-171928. 

AS-BUILT CLASS 
URA\IN IUATEI 

1 
NIA PIPING AND INSTRUMENTATION DIAGRAM 

ewe. '"""' BORATED REFUELING 
NIA WATER STORAGE SYSTEM 

SUPV. IDATEI 

N/A FSAR FIGURE 6.3-1 SHEET 1 

N/A ( CALLAWAY ENERGY CENTER J26\ 
APPD. IDATEI LOCATION'_l ""\/\ I CLASS 

UN JON ELECTRJc coMPANY M--228N01 ( 0 l I REV. 
ST. LOUJS. MO 26 

I 1 

F 

-

E 

D 

c 

8 

-

A 



H 

G 

F 

E 

D 

c 

B 

A 

8 

3// X 3-'8" RED. 

130-HCD-~r/ 

M-22HE01 

(A-7J 

7 

HCD ECD 
.. I .. 

PCV 

RED. 

RWST 

M-22BN01 

( D-8 l 

072-BCD-3/4 11 

RECYCLE 
HOLD-UP 

TANK 

<r-M---2 2_H_E_0_1__,f - H_f :.O l,'I,:-t!_ C_Q ~ ~ '!.:- - tV•1 102 .0 __ ....:;0.:.7 ::.3 -~B"C"D:..-.::3.:..1.:.4 _,. ---' 

( A-8) I 

V140 

V1 21 
0 
~ 

0 
> 

FI )----
9288 

FI )--
928A 

6 5 4 3 2 

OJ 

~----r- ~17 8~~1 @]~-~--e 
: 11 HY 7 11 ACCUMULATOR COLD 

LEG 4 TEST LINE 
II I 896' y __ l __ _i. CIS "A" 

I 1 AS AS!-!-#---,, I ) CLOSES $~:::oocC ) M-22EP01 >-------l 
Cc'c'o;~':;'2---11---01; J ' r~s 1111 OJ CC-1 I ~: 
3,4' I ~~ PI ~L'<. L:'J r-+o .. --'~ T~fT 8------T--~ ~ ~ 7: 

n ~I 8~:S S L fco 929 FO ~IS) ooV138 CONN. : : 017 LrillS\ClHicoS'c'- _____ j ~--- ~~ rillS\ 

8 -'~~ ~>.... 8964 J:~~~4- w ~ ~ ::.192 ~~ 8871 ~ I 041-BCD-3/4 11 V267 ~17 
! ~ II ~ ~ r---''-"-...:;;;"'-'"-'--llll .. llllllllf----------,-----,Fo Y 1 ---- :0: ____ _.?.'._7--~ 

J--------r--~--~0~7~2--8~C~D~-~3~/~4-"----.. -.~0~7~1_-~8C~8~-~3~/~4-" __ -L--~==~--~~----... t4-------------L-{V>1 <5]2 --,------------------------------~---~--------------------------~--~0~68~-~8~C~D--~3~/4~'-'-j _________ i __ l ____ , --r-----rf~ErJ_-~0~47,-_,80C~D:_-:3~1~_4,_' ______ _ 

V' - '·4' I vI I I I I - :;: • 
' ~RHR TEST LINE ON 1119-BCD-3/"1"1 I "'-/ 

S ~:3m ~:~;:u~: ;: I <V- -rciS "A" I 1 Tl ~ N > \ ~ :3:~ ~ _ ~ I D > M-22EJ01 "y-- ' '' . . I I - CLOSES I .J___ > N ~ o o r-, _.- _, I' ./I ~ ( ZS \ ~ > \ ~ unt;) ~ '!'-~~ ~ --065-BCD-3/4" 

EJ-050-~~~~~/4" /4 V219 I V249 8~~1 I ,~HY I vs~s'ss:B ,. 4k ell,. ·tw -~~~ ~ ~ 6~ ~ ~ 
/_.,,/ ii '"y'"', ~ ii _j---:J ::::;;: :r: ~ w 

V122 

V139 
L'J 

TEST CONN. 
RED------1. 

1 
REV. DATE DRAWN 
24 030801 MAL 

CHKD. SUPV. APPO. 
SKC JHC N/A 
INCORP. 
RFR 21102A. 

REV. DATE DRAWN 
25 041B01 MAL 

CHKD. SUPV. APPD. 
RLW DLB N/A 
INCORP. 
MP 97-1010 
FCN-06, 

REV. DATE DRAWN 
26 042001 RLW 

CHKD. SUPV. APPD. 
MAL DTW N/A 

INCDRP. 
MP 00-1015 
IPARTIALJ 

REV. DATE DRAWN 
27 042101 RLW 

CHKD, SUPV. APPD, 
MAL DTW N/A 

INCORP. 
MP 00-1015A. 
REV. DATE DRAWN 
28 090602 MAL 

CHKD. SUPV. APPD. 
JHK TWS N/A 

INCORP. 
RFR 2181 OA. 

H 

~ OJ~ 
i-Ji_l2__J 

1" x 1/2" RED.----'.._, 
I,/ x ~/8 " RED. _..I 

. ':;r-- t2J .::. ,, , - i<'C-'F , - , y ·: -
@] SAFETY INJECTION /~ LL 

00 ~ , £ _]LL 
00 

' ~ 
CI S "A" '-7-~4 HIS SYSTEM TEST LINE 7 -1?_889}1. ~67-BCD-3/4" 

r ) o1o Bco 314" 6v\ ~ "' 
CLOSES 88 M 22EM02 I iii FO ~ 800 9 

REV. DATE G 
'i'2;;i9clcco1izc1"0Ti4Ci0i2rl IDRAWN CHKD. SUPV. 

HIS 

3 " ~ 
~ I 011 

92 
pI 
20 

AS 018 ACCUMULATOR COLD I II HV ____j ZS I 
3// ~ I I (B-21 LEG 2 TEST LINE I 01 ~ HV ~ rFO 8889 B ~ ~01 ~§ ~ Mw:3rn ~1 90 (V) L ,l, I ) M-22EP01 ~E..-..1~=.B..£~l~.: ___ ! r: 7 8881 -'- ~ u t'1 ~ ... nr1 ~ I 

'L '~~s r-8 IE -3 I ALCECGuM,ULNsDTR LcpNLED w: ~ rn"= ~AS ;Lr'--r,#-;<''M/1~Xsl~h7-c~:::c-l -#-~, I ~~ '-: ~ s ~ •. G£; '-: ~ s : 
F~ > M-22EP01 )---J ~ ~ ,.~ ~ LL 

00 
LL 

00 I u~ HY I AccuMuLAToR coLo . . ,., 7 ~ ~ 1 

@]~ 
8---------~ 017 

~)~~ --{3 
~· m S ~ 
;:: ~ 807 

HC; ~B 
_j;: r888 LEGS 1 & 4 TEST LINE (C-3) 0 ~ " ~ 8889D ~ -1 

u ~ zs > \ 069-BCD-3/4'' -------------',i= ~C Q l cp 8889C l"l d:. ~~ I 
HV 8888 M-22EP01 I W ;:' y ~ ii ::: II 

ACCUMULATOR L.:.SS 8888~ CG-2 I RECYCLE HOLD-UP TANK N ?\ u , ~ 
_, -' ~H88Is9 __ 0 o I m " 1 I FILL LINE V006 '::. > SEE • ·z"x 11·2" ---- --1 Nl wo ~ I < M-Z 2EP01 *_!C-_Q~-=-~Q_-_2_" /A1-.:;0.:;l8::.-...;C:;C:;B;..-.;.1_"-===-.L.-,---t•l---------------------------... ---------''---,---------7 M-22HE01 \ ~ 1_, • '-' 

coMPONENT I 1.11 ( B-7 J ~~TE ~~Y~ ·J § 1/211 o;E7ST I 6 3 If 
2 cp I 

022-HCB-6" 1" 
FROM RHR HEAT EXCHANGER , V17<1 ,-.J.....--------+,.="-'""i ~ 
"A" TO CVCS CENTRIFUGAL (1DJ[+ (OJ u 

CHARGING PUMPS ~ "' I 

< )- 023-HCB-6'' g:00o @]~HIS ~ m S 
M-22BG03 7--- (____til..2J ,--- u f ~807fi > I 

(B-BJ NOLT.Eo.14 ~ w N T 017 

COOLING WATER (rt-iJl19 ,.~~ ~ I Ll.J~ ~NOTE 10 '-'-' CONN. & ~ 
M-22EG02 F ~> ~ ~ D i ~17 ~17 FE V m :;: I D I ________ j_f!ill 

0:> I BG-<101-HCB-6" L--~ 3/~, 

1 '~D l 8HOV7 ~J ~· s 
~ 
~ 

023-HCB-6" > ~ '-""-''--""''-"---+-..,-=-' 119 17 ILs 1~ -040- 1: ~Z-88-0Z_A_ ~~~ ~ \sf's 
1 I -~ 'f,..,__::_c~::_:_:_J ~ ~ "y ~ 

m : ~ V189 TBI V253 p OJ~· TEST CONN. PT FT L"J8853A ~ :~"I :~") '",[' ®. wlh~ ~~~. 
~ L'J1" DJ~HIS pp STARTS ~ ....... ~ ~~/ 3/8"0UICK ~1 1 co u 0 ..- _j 

101 ayt23 ro"' ~,; & CONN.CVI 017 ~ m r'l - - '4]~ mULJ> . S 
--'-- - 0 ti 0 ~ ro C8 m S 9 ZS L_ ZL ~ ~ RHR HOT LEG oog-BCA-2 u _./ 

~ 017 ::§; r-- > 1 N ~ N _j 00 RECIRCULATION .. 
'C:7-----~ ~ ~ ~ s 977 V~5. 1' ~ ~ R-;,~4--------------: ~ ,J 8 > > > P8~1; EJ-0,2-BCB-6" I 

RCS HOT LEG-2 

M 228801 
--010 BCA 6" 

( C-4 l 

NOTE 2 

9 2 3 ~ ~" '\-: SS07 ~-- 8 l VI-,..,..J--~i?ll--cr-..:02:02;B~C"Ci_!B!_:;4L:":....,-r-t .. "J-~~ -CL;. ~OJ. _l_....::== - L--:;-], 007 -BCB -4 " __j R H R HOT LEG /z TEST CONN. 
RWST o V > 030-HCC-2"/ @ ~ -----------'--------------;~'l'';;':~=:::;::r.: ... ~t"';_;_;;_r.;;;~i'lJ..J.-;i "N RECIRCULATION &~D I .r 

:>:::~~~~>--2o2o'-1=-HC!.'SJ8:!.-:!"!.':_'_!:::-;-(-----~--;~:r:r~<f-tS~_, .. 8 4"x 3" REo. s922A 1 s921A ~0] ~ ccB I acs 1 1 38 EJ-0<14-Bcs-5" '0 3,8" 
M-22BN01 °02 -HCB-6 2 , 1 ,, RED I S u"" §; ~ ' 0 00 _. ~ > M-22EJ01 ;:------ --0---, :" CVI 

(B-6J B926A &____*;;; (NQTE11l PTEE®1A~ ~.<~/"H:-{}/',x . ~· §~ [}> ::; ~· ~~~x.'L..cMs~iii-t- ~~ ~i~(D-1l~ENDTE17 ~-N~ i 2:3m;}·~ 
~ > T-+~"/~S~\ ; ~ I r 3,4"x3/a" D ClJ 1 1/~" r- I 
~ IH c.:_co.,_c_c_B ':): L ~RED. as 0 L 

V199 
RECYCLE 
HOLD-UP 

< M-2::::1 !--t!f_;;~;L-_t!~.;;1.::--~~ ~8--
( B-7 J 

-------- 8858A 

~ 

,w, He~ ~c Y ¥ TE ,w; " 101[-1 v25;;, CONN.CVI L'J 'i' 986 'i' 
1 

iii _:,-~J;C:: 
~~ TE D~:,, ~ l O I(1SI ~N 1'~0 J ~ RECYCLE ~· \ ~~-l_ ~Ulli'l ~~N~~SI \S7 tr u.J ~0 ~ ~ l v ,.,~ 
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REV. 
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DATE 
1111 02 

DRAWN CHKD. SUPV. 
RLW MAL DLB 
INCORPORATE 
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I NCORP. 
RFR 22941A 
REV. 
32 

DATE 
101305 

DRAWN CHKD. SUPV. 
EWM T JC MAM 
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REV. DATE 

""3~3mtciioii5>'o-c7 a,7~-t F I DRAWN CHKD. SUPV. 
MAL T JC MWH 

OR AWN 

N/A 
CHKD. 

N/A 
SUPV. 

N/A 

NOTES: 

1, DELETED. 

INCORP. 
MP 07-0016, 
REV. O. 

2. DRILLED RESTRICTION ~~a" IN DIAMETER. POINT 
AT WHICH QUALITY GROUP CLASSIFICATION IS 
CHANGED FROM "A" TO "B". INSERVICE INSPECTION 
WILL BE PERFORMED ON CLASS uA" PIPE UP TO 
THIS ORFICE. 

3. SEE WESTINGHOUSE DRAWINGS 1145E04 SHT. 1.2 & 3. 

4. DELETED. 

5. DELETED. 

6. PIPING CONTAINING 12 PER CENT BORIC ACID WILL 
HAVE TEES WITH A CLEANOUT TO PERMIT CLEANING 
OF SYSTEM AS REQUIRED. 

7. FOR P & 10 LEGEND AND SYMBOLS SEE DRAWINGS 
M-220101 THRU M-220104. 

8. MINI FLOW ORFICE SUPPLIED BY SI PUMP VENDOR. 

9. HEAT TRACING NON-CLASS 1E. 

10. ISOLATION SWITCH PROVIDED IN THE CONTROL ROOM 
FOR POWER LOCKOUT OF VALVES 8802A,B AND 8835. 

11. SG-AR-6, PEAK RECORDING ACCELEROMETER, TO BE 
MOUNTED ON SURFACE OF HORIZONTAL PIPE SECTION. 

12. DELETED. 

13. DELETED. 

14. VALVE HANDWHEEL AND BREAKER LOCKED IN OPEN 
POSITION DURING NORMAL POWER OPERATION. 

15, DELETED 

16. EMV0257 SENSES UPSTREAM PRESSURE AND 
PROVIDES BACKPRESSURE ON THE SI TEST 
HEADER AS DESIGNATED BY ENGINEERING. 

17. CAPPED SWAGELOK ADAPTER. 
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NOTES: 
1. THIS DRAWING WAS CREATED TO CLARIFY AND CONSOLIDATE 

ALL THE INTERCONNECTIONS OF THE 51 SYSTEM TEST LINE. 
IT CONSISTS OF PIPE AND VALVES FROM THE 88. 8N. EM. EJ. 
AND EP SYSTEMS. REFER TO THE INDIVIDUAL SYSTEM M-22 
DRAWINGS FOR INFORMATION ON PIPE CLASS, SIZE AND 
DETAILS OF ALL INTERCONNECTIONS . 

3 

RHR CL 2 ( IH-71 

BORON 
INJECTION 

HEADER 

2 

EMHV 
8835 

/EMHV 
8801 

\._ A 

.. ... 

~MH~ 
8843 Q 

" ~L 

2 

I 
I 

"" 

DRAWN 

CHKD. 

SUPV. 

N/A 

N/A 

N/A 

n 
r 

WATE I 

WATE J 

WATE J 

EM-8815 
._ I 

' " 

1 

SI CL 1 ) IE-31 

SI CL 2) 18-31 

SI CL 3) 18-71 

REV. DATE DRAWN 
0 050791 SBR 

CHKD. SUPV. APPD. 
DL8r TJM N/A 
INITIAL 
ISSUE PER 
RFR-8869A 

REV. DATE DRAWN 
1 72991 J HK 

CHKD. SUPV. APPD. 
DL8r TJM N/A 
INCORP. 
CMP 90-1007. 
REV. DATE DRAWN 

2 11391 MAL 
CHKD. SUPV. APPD. 
DL8r TJM N/A 
INCORP. 
DEC-0770-
REV. DATE DRAWN 

3 71692 GDC 
CHKD. SUPV. APPD. 
RAM TJM N/A 
INCORP. 
DEC-0883. 
REV. DATE DRAWN 

4 11593DLBr 
CHKD. SUPV. APPD. 
RLW TJM N/A 
INCORP. 
DEC-0927. 
REV. DATE DRAWN 

5 ao395 DLBr 
CHKD. SUPV. APPD. 
RLW AMR N/A 
INCORP. 
DEC-1267 
REV. DATE DRAWN 

6 43096 DLBr 
CHKD. UPV. APPD. 
RLW AMR N/A 
INCORP. 
DEC-1331 
REV. DATE DRAWN 

7 041097 HLP 
CHKD. F~PV. APPO. 
SKC AMR N/A 
INCDRP. 
RFR-17539A 
REV. DATE DRAWN 

8 041200 MAL 
CHKD. SUPV. APPD. 
JHK AMR N/A 
INCORP. 
MP 00-1003A. 
REV. DATE DRAWN 

9 030801 MAL 
CHKD. SUPY. APPD. 
SKC JHC N/A 
INCORP. 
RFR 21102A. 
REV. DATE DRAWN 
1 0 042001 RL W 

CHKO. SUPV. APPD. 
MAL DTW N/A 
INCORP. 
MP 00-1015 
I PART! ALl 
REV. DATE DRAWN 
11 042101 RLW 

CHKD. SUPY. APPD. 
MAL DTW N/ A 
INCORP. 
MP 00-1015A 
REV. DATE 
1 2 11 04 02 

DRAWN CHKO. SUPV. 
RLW MAL DL8 
INCORPORATE 
MP 01-1019A 
REV. DATE 
13 041905 

DRAWN CHKO. SUPV. 
MAL RLW TWS 
INCORP. 
RFR 22941A 

811 ID-41 

B I 2 I D-4 I 

B I 3 I D-6 I 

B I 4 ) I D-6 I 

AS-BUILT CLASS 1 

PIPING AND INSTRUMENTATION 
DIAGRAM 

HIGH PRESSURE COOLANT 
INJECTION SYSTEM TEST LINE 

FSAR FIGURE 6.3 1 SHEET 4 
APPD. (OATEJ LOCATION CLASS 

N/A 

UNION ELECTRIC COMPANY 
ST. LOUIS. MD 

CALLAWAY PLANT 

M-22EM03 

1 

REV, 

13 

H 

G 

F 

E 

D 

c 

B 

A 



H 

G 

F 

E 

D 

c 

B 

A 

8 7 
< 0 l ~Od3ZZ-V'J 

~ 
~018 

~8~ 
CTMT. 

127-ECB-1'' ATMOS. 

~-8 I/E 087-ECB-2" 

-~ --- ~ NOTE 7 

I I ~uL 
I I @ 018 54 S4 
L --0":>-- PAHL 040 

FRoM I 964 o1s f- I 1--'''-'I'--+w'oY 
PB-965 A & B~- @-- I - 954 , 954 

(0-61 LAHL 018 

NUCLEAR 954 018 F-;oM §5-J 
SAMPLING SYSTEM LB-955 A & B 106-ECB-1"·--~~----_j 

V024 

V023 

® 
ACCUMULATOR 

TANK 

I TEP01C I < M-22SJ01 f---~D-G~----- 069-ECB-3/4" 

( H-3 l 3//x 3/a" TUBING IVOE2C2B A§' ! § 
.. '.. > 

MODERATE HIGH 8 
REACTOR COOLANT ENERGY ENERGY w 3,4" 

I NOTE 10 \ 

---...,.---0-8-0-E CB-2 II 

088-ECB-2" 

6 

:S~~u V029 ~ w VJ LO 

> '""' 8 ~CB I CCUCB 
(Q) u.J ~ 

DRAIN TANK PUMPS (Ql 

< M-22HBO 1 f-- _HB-043-E CD-£'----- --j~L·C+-----_;0:;_1:_7:_-::E;:C;,;B;_:-;;2;,"'--=:----------_j 

007-ECB-1 0" 

~ 
I 

I 

_I 

~ 
I 

I 

5 

~ 
88788 

~ 
8878C 

AS 

AS I 
0 
u 
u 
I 
~ 

r;o 8 

~ 
8878C 

0 
~ 
w 
N m 
N I 
' u 
" 

4 

s 

~ 
88778 

Fil'. 

008-BCB-1 0 11 

~ 
8877C 

--- I F_' __ 
~~ 

(Hl5\ 
~ 

I v18 

AS 

~-~ ls:=~A 
~ 

~ AS 

88798 

I 

~-s 
I 

I 

I 

L _ __/z;\ 
88798 

3 2 1 
REV. DATE DRAWN 
4 010892 SBR 

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

REDRAWN FOR 
CLARITY. 
REV. DATE DRAWN 
5 041092 SBR 

CHKD. SUPV. APPD. 
DLBI TJM N/A 
INCORP. H 
90-10078 

S. I. PUMP 
BCB BCA 

REV. DATE DRAWN 
6 112493 DLBr­

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

INCORP. 
RFR-14432A 

) M-22EM01 >---- 027-BCA-2" 

( C-2 l V010 

REV. DATE DRAWN 
7 o21194 GDC 

CHKO. SUPV. APPD. 
RAM T JM N/A 

RHR PUMP 

) M-22EJ01 

( G-2 l 

~ 
8879A 

S. I. PUMP 

) M-22EM01 

( C-2 l 

RHR PUMP 

) M-22EJ01 

( G-2 l 

~ 
88798 

MODERATE HIGH 
ENERGY ENERGY 

BCB BCA 

MODERATE HIGH 
ENERGY ENERGY 

BCB BCA 

>----
V020 

MODERATE HIGH 
ENERGY ENERGY 

BCB BCA 

>----
88188 

073-BCB-3/4 11 

N 

V054 
i<-:-:-:--,---...,.-M4----t*f--J TEST CONN. & DRAIN 

121-BCB-3/4 11 V0 49 

NOTE 2 

029-BCA-2 11 

r1-:2-:2--B:-C-B ___ 3_/_4-::.,-IV~O·SOIOI---IV~O·SOISI--~ TEST CONN. 8. DRAIN 

NOTE 2 

INCORP. 
RFR-14573A 

REV. DATE DRAWN 
8 043098 MAL 

CHKD. SUPV. APPD. 
RLW JHK N/A 

INCORP. 
DEC-1501. 
REV. DATE DRAWN 
9 1 D0799 MAL 

CHKD. SUPV. APPD. 
EWM DJB N/A 
INCORP. 
MP 97-1010A 
(PARTIAL) & 
FCN-02. 
REV. DATE DRAWN 
1 0 1 D2999 MAL 

CHKD. SUPV. APPD. 
EWM JAM N/A 
INCDRP. 
MP 97-1010 
FCN-04. 
REV. DATE DRAWN 
11 041801 MAL 

CHKD. SUPV. APPD. 
RL W DLB N/A 
INCORP. 
MP 97-1010 
FCN-06. 
REV. DATE 
12 120203 

DRAWN CHKD. SUPV. 
MAL EWM SKC 
INCORP. 
RFR 213398. 
REV. DATE 
13 052504 

DRAWN CHKD. SUPV. 
MAL RLW SKC 
INCORP. 

028-BCA-6" NOTES: RFR 23496C. 

1 . DELETED. 

2. PROVIDE 3/s" ID FLOW RESTRICTOR FOR INTERFACE BOUNDARY 
BETWEEN QUALITY GROUP CLASSIFICATION "A" AND "8'1 

INSERVICE INSPECTION REQUIREMENTS NOT APPLICABLE.TO THE 
QUALITY GROUP CLASSIFICATION 11 B11 • 

3. THIS DRAWING IS BASED ON WESTINGHOUSE DRAWING 1145E04 
SHT. 2. 

G 

F 

BC!:J~CCE 
~ 

;: 4. DELETED. 

5. DELETED. 

~ 
8879C 

-#-['AS 

MODERATE HIGH 
ENERGY ENERGY 

>----
8818C 

072-BCB-3/4 11 

031-BCA-2" 

030-BCA-6" 

NOTE 2 

009-BCA-10 11 

V051 

NOTE 2 

V056 J\ 
TEST CONN.~ 
& ORA IN 

SEE NOTE 2 

RCS COLD LEG 
LOOP 3 

M-228801 

< D-6) 

6. THE MOTOR CONTROL CENTER CIRCUIT BREAKER SHALL BE 
LOCKED FOR VALVES HV-8808A.B.C & D. UNDER NORMAL PLANT 
OPERATION IN THE POWER DISCONNECTED POSITION. 

7. THE 2" DIAMETER ACCUMULATOR STANDPIPE, LOCATED BE TWEEN 
THE UPPER AND LOWER TANK TAPS, SHOULD HAVE TRANSMITTER 
TAPS LOCATED 8 INCHES ABOVE AND BELOW THE NORMAL WATER 
LEVEL OF THE ACCUMULATOR TANK. 

8. DELETED. 

9. DELETED. 

10. WELDS OF THE ACCUMULATOR TANKS ARE SUBJECT TO PSI/lSI 
EXAMINATION AS DELINEATED IN THE PSI/IS! WORK PLANS 
PROVIDED UNDER SPECIFICATION M-189. 

11. VALVE V-046 IS BOUGHT UNDER SPECIFICATION J-603A AND IS 
VALVE CLASS ECB. SEE DWG. J-603A-00091. 

12. PRESSURE CONTROLLER IS VALVE MOUNTED. 
REV. DATE 
14 110904 

DRAWN CHKD. SUPV. 
MAL RLW TWS 
INCORP. 
RFR-22941A 

E 

REV. DATE D 
15 103105 

~AS 
88790 

DRAWN CHKD. SUPV. 
RL W EWM MWH 
I NCDRPORATE 
MP 03-1014A 
REV. DATE 
16 110105 

DRAWN CHKD. SUPV. 
JHK MAL TWS 
INCORP. 
MP 04-1015 . 
REV. DATE 
17 070710 

DRAWN CHKD. SUPV. 
T JC MAL TWS 

INCORP. 
CAR 201001930 
ACTION 7. 
REV. DATE 
18 103014 

EC!:_[~~~ ~018 
~ '~~" 

~ 
1 ''<D I § t L-r---t .... l-----

~ 
I E-8 l 

1"( D) 

~ 

~-~ ls::~c 
~ 

401-BCD-3/4" 

TO SIS 
TEST LINE 

(iii?) 
ll.'l_7]Ai 

j v18 

DRAWN CHKD. SUPV. 
T JCRLW MAL DME 

INCORP. 
MP 14-0023 

8950F 

~--
~018 

CTMT. 
ATMOS. 

0 
u 
w 

rn 
u 
w 

CTMT. EY-- 89Z5SOF 052-ECB-1" ATMOS. 

~-e liE 089-ECB-2 11 

I I -d~-~~---~~"-""''' 
I I ® o1s s6 s6 
L --0":>-- PAHL 040 

FROM y 966 018 <Y- I 

PB-967 A & s(-- ~-- I - 956 
<B-6l LAHL 018 

NUCLEAR 956 018 F;oM ~ 
SAMPLING SYSTEM LB-957 A & B 11 O-ECB-1 ~·~' --'C''::"'::_ __ _j 

V034 

V033 

® 
ACCUMULATOR 

TANK 

059-FBD-1" 

r8 
I 

I 

_I 

V116 

~ AS 

8878D 

V11 9 
I 

023-BCB-3/4" 

034-CCD-1" 

nts~ 8 I ~~1s -~ 
I 8808D 

I ~ I ""-"D1s (Hl5\ 
I WA-1 :r ~n I 

B.!l_C1li.D I )-SIS OPENS O S 
1018 (-SIS UNBLOCK 1 

< M-2 25 J o 1 f- ___ ~ B - 6 ~ ____ -_c.De:::J--'D;_;7_:D;_;-"'E-"C-"B;;-,::3,:::1!4 .. ":..__~1 

3,;'x ''{ IV032 5t-! ~ I 
~ 1 ~~ 1 m~~~R6PENS 1 

~---~~~~~~~~~~~7-------------------~'-~1 I I ' I I I I 

~ ~~~~ m~VE69 tiD -fzs\ -~[i]~ ~ 
I TEP01D I 

NOTE 10 

TUBING EC8 VJ ~ :=: 
• '.. > 

MODERATE HIGH 8 
ENERGY ENERGY w 3/4" ogo-ECB-Z" 

I D I 

,,
4
, ou ECB CCB 8808DA 88080 8808DB 

082-ECB-2" e---1 (DJ w -1 

010-ECB-10" NOTE 6 

( H-3 l 

REACTOR COOLANT 
DRAIN TANK PUMPS < M-22HBO 1 f--- _HB-044-ECD-1....:'----- --j~L·C+-----_;0:;_1;_9:_-::;E:;;C;_;B:_:-;;z;," ____________ _j 

~ 
(f;Z\ 
~8 

AS 

( D-8) 

8 7 

NITROGEN TO STEAM 
GENERATOR 11 A11 8LOWDOWN 

092-FBD-1" 
M-22BM01 

rG-8l 
NITROGEN TO STEAM 

GENERATOR "B" SLOWDOWN 
~;":~~~~::~Dll9!,;3l_;-!F]B:£D:;;-_l11"~ R V -1 \. M-22BM01 

IE-Bl 
NITROGEN TO STEAM 

GENERATOR 11 C" SLOWDOWN 
094-FBD-1" 

M-22BM01 

lC-8l 
NITROGEN TO STEAM 

GENERATOR "D" SLOWDOWN 

M-22BM01 

[8-8) 

095-FBD-1 11 

FC 

092-FBD-1" 

6 

091-FBD-1 11 

V079 

~ 

N 

;: 

M-22EP01 

( F-6 l 

0 
u 
u 

D 
z 

5 

ATMOS. 
CTMT. 056-FBD-1" '<~' 

~ 
0 
> 

8857 
ro 
m 
0 
> 

~ F _ti>B 

V059 

4 

~ 
88770 

s 

~ 
'-. 
~ 

I 
0 
u 

'F 
m 
N 
0 

;: 

' " "4 
I D I 

;: 

' " "4 
IV I 

V128 

ASSEMBLY PER~. 
RFR-23495C )' 

M-22EM01 

( G-4 l 

S. I. PUMP 

) M-22EM01 

< B-2 l 

RHR PUMP 

MODERATE HIGH 
ENERGY ENERGY 

BCB BCA 

>---
V040 

BCB BCA 

033-8CA-2" 

MODERATE HIGH r ENERGY ENERGY 

) M-22EJ01 >----~I 

"'":"::~ II < C-2 l 

~------_(A '-..1--.._-'T 
/ 3,/ PIPE SOCKET -... ~ 

I 

I 

WELD COUPLING ""- ~ 
3/4"x 3/s" PIPE-TO-TUBE \I BCD BCB 
SOCKET WELD ADAPTOR 

3"e" \ 
3/8" ss C-4 

TUBING 
V109 

011-BCB-1 o" 
~-~ 18::~D 
~ 

012-BCA-1 o" 

~ 
8877D 

~ ~~- 0 

FB~ l,c:B 

m 
7 
0 
> 

AS 

3 

AS 

PCV 
8893 

I f---8 
I 

I 

I 

L _ __/z;\ 
88790 
~ 
8879D 

0 
~ 
w 
N ~ 
N I 
I I 

" 

c-R-cEV._,."O'-. ----1 c 

119-BCB-3/4" 
113-BCD-3/4 11 

V124 

NOTE 2 

NOTE 2 

RCS COLD LEG 
LOOP 4 

M-228801 

tE-6) 

N2 SUPPLY 

M-22KH01 

(A-7l 

071-BCB-3/4" 

2 

,;a~C[ 

~ 

ANY 

m 
N 

> 

V126 

MAY REQUIRE 

114-BCD-3/4'' 

TO THIS DWG. 
REVISION TO 

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

AS-BUILT CLASS 
DRAWN IDATEI 

N/A 

1 

CHKD. IOATEI 

N/A 
PIPING AND INSTRUMENTATION DIAGRAM 

ACCUMULATOR SAFETY INJECT! 
SUPV. IDATEI 

N/A FSAR FIGURE 6. 3-1 SHEET 5 
APPD. I DATE l LOCATION 

N/A CALLAWAY ENERGY CENTER 

18 
REV. UNION ELECTRIC COMPANY M-22EP01 (QJ ST. LOUIS. MD 

1 

B 

A 



41A 416 41C 

< RCS HJT UG 

lfXP ' 

RCS IXl.O LEG 

UX>' < 

IRC ORC 

--e [ 

.. 

,, 

I~ 
[} 20 

C'0 
l 

Lc;--d 
l~~~ 

Rr-IP Hf AT EXD•A~l A ? 

[~ l 
]-----1 

t:::~~J 
r!t~R H[A~ [X(}UNG(R I 

~~ 
\JNTAiff.!FNl ~~W 

" 

('1) 
f 

R{ SIClJAL HEAT 
R£>1()1/AL PlW e 

" [] 

" 

R[S![)JAL HUT 
RO«JVAl PIJ.f'4 

IRciCflc 
,, 

I 

I 
•o 

......_ 

LOY • 

IJ] 

~C') HOT LEG 

"- lOOP I 

'· ~) 

J;,) 

(Refer to following notes) 

REV. 

CALLAWAY PLANT 
6/91 

FIGURE 6.3-2 (SHEET 1) 

EMERGENCY CORE COOLING SYSTEM 

PROCESS FLOW DIAGRAM 

OL-5 



RCS COLD LEG 
LOOP1 

RCS COLD LEG 
LOOP 2 

RCS COLD LEG 
LOOP 3 

RCS COLD LEG 
LOOP4 

IRC ORC 

3SA 
63 

I RC ORC 

eves SEAL 
WT HX 

31 

CVCS NOR CHG 

CVeSSEAL ~ 

L--------W-T--IN-J-----------~ 

000223-2 

<B> n 9./ eves vcr 

~~~'------' 
~53 

2'lA 

RWST 
SH. 1 

LOC #1 

RWST 
SH. 1 

-- LOe u4--

RHR HX 1 
SH. 1 

LOe tr2. 

Sl PUMPS 
SH. 1 

LOC 1!'3 

SEE NOTES ON 
FOLLOWING PAGES 

REVOL-8 
11/95 

r-----------------------------------~ 
CALLAWAY PLANT 

FIGURE 6.3-2 (SHEET 2) 

EMERGENCY CORE COOLING SYSTEM 

PROCESS FLOW DIAGRAM 



CALLAWAY - SP
NOTES TO FIGURE 6.3-2

MODES OF OPERATION

Mode A - Injection

This mode presents the process conditions for the case of maximum safeguards, i.e., all 
pumps operating, following accumulator delivery.  Two residual heat removal (RHR) 
pumps, two safety injection (SI) pumps, and two centrifugal charging (CC) pumps 
operate, taking suction from the RWST and delivering to the reactor through the cold leg 
connections.  EJ-HV-8716A and B and EJ-HV-8809A and B are maintained open during 
operating modes 1-3 in order that either RHR pump is able to inject to all four RCS cold 
legs.  Note that the flow from each pump is less than its maximum runout since the pump 
discharge piping is shared by the two pumps of each subsystem.  Note also that the SI 
pump branch connections to the RHR lines are assumed very close to their discharge 
into the accumulator lines, thereby eliminating any increase in RHR branch line head 
loss due to the combined flows of the RHR and SI pumps.  The RHR line resistance was 
assumed to be the minimum of the allowable bank presented in the limiting pressure 
drop and elevation head design requirements, allowing maximum RHR injection flow.

Mode B - Cold Leg Recirculation

This mode presents the process conditions for the case of cold leg recirculation, 
assuming RHR pump A out of service and RHR pump B operating, SI pumps A and B 
operating, and CC pumps A and B operating.

In this mode, the ECCS pumps operate in series, with only the RHR pump capable of 
taking suction from the containment sump.  The recirculation coolant is then delivered by 
the RHR pump to both of the SI pumps, which deliver to the reactor through their cold leg 
connections, and to both of the CC pumps.  The CC pumps deliver to the reactor through 
their cold leg connections.  The RHR pump also delivers flow directly to the reactor 
through two cold legs since the RHR discharge cross-connect valves are closed when 
making the transfer from injection to recirculation.

Mode C - Hot Leg Recirculation

This mode presents the process conditions for the case of hot leg recirculation, 
assuming RHR pump B out of service and RHR pump A operating, CC pumps A and B 
operating, and SI pumps A and B operating.

In this mode, the ECCS pumps again operate in series with only the RHR pump taking 
suction from the containment sump.  The recirculated coolant is then delivered by the 
RHR pump to both of the SI and to both of the CC pumps.  The CC pumps continue to 
deliver to the reactor through their cold leg connections and the SI pumps deliver to the 
reactor through their hot leg connections.  The RHR pump also delivers directly to the 
reactor through two hot leg connections.
Rev. OL-14
12/04
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NOTES TO FIGURE 6.3-2 (Sheet 2)

VALVE ALIGNMENT CHART

O = open
C = closed
*  EJ-HV-8716A and B and EJ-HV-8809A and B are maintained open during operating modes 1-3 in order 
that either RHR pump is able to inject to all four RCS cold legs.
** Assuming that only RHR pump A is operating.

Operational Modes
Valve NO. A B C
1 (BN-HV-8806A) O C C
1A (BN-HV-8806B) O C C
2 (BN-HV-8812B) O C C
3 (BN-HV-8812A) O C C
4 (EM-HV-8814A) O C C
5 (EM-HV-8814B) O C C
6 (EM-HV-8821A) O O C
7 (EM-HV-8821B) O O C
8 (EM-HV-8802A) C C O
9 (EM-HV-8802B) C C O
10 (EJ-HV-8701B) C C C
11 (EJ-HV-8701A) C C C
12 (EJ-HV-8811B) C O O
13 (EJ-HV-8811A) C O O
14 (EJ-FCV-0611) C C O
15 (EJ-FCV-0610) C O C
16 (EJ-FCV-0619) C C C
17 (EJ-FCV-0618) C C C
18 (EJ-HCV-0607) O O O
19 (EJ-HCV-0606) O O O
20 (EJ-HV-8804B) C O O
21 (EJ-HV-8804A) C O O
22 (EJ-HV-8716B) O* C C**
23 (EJ-HV-8716A) O* C O
24 (EJ-HV-8809B) O* O C
25 (EJ-HV-8840) C C O
26 (EJ-HV-8809A) O* O C
27 (BG-LCV-0112B) C C C
27A (BG-LCV-0112C) C C C
28 (BN-LCV-0112D) O C C
28A (BN-LCV-0112E) O C C
29 (EM-HV-8807A) C O O
29A (EM-HV-8807B) C O O
30 (BG-HV-8110) C C C
30A (BG-HV-8111) C C C
31 (BG-HV-8105) C C C
31A (BG-HV-8106) C C C
32 (EM-HV-8924) O O O
35 (EM-HV-8801A) O O O
35A (EM-HV-8801B) O O O
36 (EM-HV-8803A) O O O
38 (EM-HV-8803B) O O O
40 (BN-HV-8813) O C C
41A (EP-HV-8808A) O O O
41B (EP-HV-8808B) O O O
41C (EP-HV-8808C) O O O
41D (EP-HV-8808D) O O O
42A (EM-HV-8923A) O O O
42B (EM-HV-8923B) O O O
43 (EM-HV-8835) O O C
Rev. OL-14
12/04
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OR DELIVERY)

Flow Volume
(lb/sec) (gal)

 - 394,000

2,333 -
l2,2ll -
l,338 -
l,222 -
6l.5 -
437 -
58 -
6l.5 -
6l.5 -
6l.5 -
5 -
6l.5 -
6l.5 -
5 -
ll -
lll -
28 -
333 -

333 -

0 -

0 6358(b)
NOTES TO FIGURE 6.3-2 (Sheet 3)

MODE A - INJECTION PHASE(CONDITIONS FOLLOWING ACCUMULAT

Pressure Temperature
Location Fluid (psig) (F) (gpm)

 l      Refueling Atm tank l00  - 
     water

 2 " (a) l00 l6,905
 3 " l3 psia l00 l6,025
 4 " - l00 9,695
 5 " - l00 8,856
 6 " ll psia l00 440
 7 " - l00 3,165
 8 " >l0 psia l00 419
 9 " >l0 psia l00 440
l0 " l0 psia l00 440
ll " ll65 l00 440
l2 " <25 l00 39
l3 " l0 psia l00 440
l4 " ll65 l00 440
l5 "   <25 l00 39
l6 " - l00 78
l7 "   l050 l00 802
l8 "   73 l00 200.5
l9 "   Low l00 2,4l4.5

pressure
20 "   Low l00 2,4l4.5

pressure
2l      Borated 0 l00 0

     Water
22      Borated 0 l00 0

     Water



CALLAWAY - SP

Rev. OL-14
12/04

Flow Volume
(lb/sec) (gal)

0 500(ft3)
0 -

611 -

611 - 
611 -
611 - 
0 -
0 - 
611 - 
611  - 
0 - 
0 - 

611 - 

611 -
611 - 
611 - 
0 - 
0 - 
611 - 
611 - 
0 - 

0 -
0 -
NOTES TO FIGURE 6.3-2 (Sheet 4)
Pressure Temperature

Location Fluid (psig) (F) (gpm)
23      Nitrogen 0 l00 0
24      Reactor - l00 0

     coolant
25      Refueling 0 100 4,428

     water 
26 " 138 100 4,428
27 " - 100 4,428
28 " 47 100 4,428
29 " 86 100 0
30 " - 100 0
31 " - 100 4,428
32 " 86 100 4,428
33 " 86 100 0
34      Reactor - 100 0

     coolant
35      Refueling 0 100 4,428

     water 
36 " 138 100 4,428
37 " - 100 4,428
38 " 47 100 4,428
39 " 86 100 0
40 " - 100 0
41 " - 100 4,428
42 " 86 100 4,428
43      Recirc. Containment 120 0

     coolant pressure
44 " " 120 0
45 " " 120 0
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NO
(a
(b

Flow Volume
(lb/sec) (gal)

0 -

0 -
0 -
0 -
0 -
0 -

0 -
58 -
0 -
58 -
0 -
58 -
58 -
58 -
17 -
17 -
49.3 -
99 -
99 -

24.6
24.6
NOTES TO FIGURE 6.3-2 (Sheet 5)

TES: 
)  At reference conditions, 100°F and 0 psig 
)  Minimum allowable volume at normal operating conditions 

Pressure Temperature
Location Fluid (psig) (F) (gpm)

46      Refueling Low 100 0
     water pressure

47 " " 100 0
48 " " 100 0
49 " " 100 0
50 " " 100 0
51      Refueling Low 100 0

     water pressure
52 " " 100 0
53 " >10 psia 100 419
54 " - 100 0
55 " 1,519 100 419
56 " - 100 0
57 " 10 psia 100 419
58 " 10 psia 100 419
59 " 1,519 100 419
60 " 1,516 100 124
61 " ~0 100 124
62 " 1,456 100 357
63 " - 100 714
64 " 1,396 100 714
65 " 1,008 100 178.5
66 "   388 100 178.5
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NG)

Flow Volume
(lb/sec) (gal)

- <5000

0 -
0 -
0 -
0 -
0 -

0 -

0 -
170 -

59 -
59 -
0 -

59 -

59 -
0 -

0 -
117 -

29 -
235 -
29 -
NOTES TO FIGURE 6.3-2 (Sheet 6)
MODE B - COLD LEG RECIRCULATION (PUMP B OPERATI

Pressure Temperature
Location Fluid (psig) (F) (gpm)

  1      Refueling Atm tank 100 -
     water

  2 " - 100 0
  3 " - 100 0
  4 " - 100 0
  5 " - 100 0
  6      Recirc. - 186 0

     coolant 
  7      Refueling - 100 0

     water 
  8 " - 100 0
  9      Recirc. ~35 186 1,278
          coolant

10 " ~35 186 440
11 " ~1,165 186 ~440
12      Refueling - 100 0

     water 
13      Recirc. ~35 186 440

     coolant 
14 " ~1,165 186 ~440
15      Refueling - 100 0

     water 
16 " - 100 0
17      Recirc. 1,050 186 880

     coolant 
18 " 73 186 220
19 " Low pressure 186 1,761
20 " Low pressure 186 220
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Flow Volume
(lb/sec) (gal)

0 -
0 6358(b)

0 500 (ft3)
0 -

640 -
640 -
640 -
411 -
0 -
229 -
640 -
411 -
0 -
0 -
0 -

0 -
0 -
0 -
0 -
0 -
0 -
0 -

- ~350,000

640 -
0 -
NOTES TO FIGURE 6.3-2 (Sheet 7)
Pressure Temperature

Location Fluid (psig) (F) (gpm)
21      Nitrogen 0 Ambient 0
22      Nitrogen 0 Ambient 0

23 " 0 Ambient 0
24      Recirc. - 212 0

     coolant
25 " ~12 212 4,800
26 " 113 212 4,800
27 " - 212 4,800
28 " 29 186 3,082
29 " 56 186 0
30 " 60 186 1,718
31 " 65 186 4,800
32 " 55 186 3,082
33 " 0 186 0
34 " - 212 0
35      Refueling - 100 0

     water
36 " - 100 0
37 " - 100 0
38 " - 100 0
39 " - 100 0
40 " - 100 0
41 " - 100 0
42 " - 100 0
43      Recirc. Containment 212 -

     coolant pressure 
44 " " 212 4,800
45 " " 212 0
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NO
(a
(b

Flow Volume
(lb/sec) (gal)

0 -

0 -
0 -
0 -
0 -
0 -

0 -

0  -
0 -
56 -
111 -
56 -
56 -
56 -
16 -
16 -
47.6 -
95 -
95 -

24 -
24
NOTES TO FIGURE 6.3-2 (Sheet 8)

TES:  
)  At reference conditions, 212°F and 0 psig 
)  Minimum water volume at operating conditions.  

Pressure Temperature
Location Fluid (psig) (F) (gpm)

46      Refueling Low pressure 100 0
     water  

47 " " 100 0
48 " " 100 0
49 " " 100 0
50 " " 100 0
51      Refueling Low pressure 100 0

     water
52      Recirc. - 186 0

     coolant  
53 " - 186 0
54 " - 186 0
55 " ~1519 186 419
56 " ~30 186 838
57 " ~30 186 419
58 " ~30 186 419
59 " ~1,519 186 419
60 " 1,516 186 124
61 " 0 186 124
62 " 1,456 186 357
63 " - 186 714
64      Recirc. 1,396 186 714

     coolant 
65 " 1,008 186 178.5
66 " 388 186 178.5
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NG)

Flow Volume
(lb/sec) (gal)

- <5000

0 -
0 -
0 -
0 -
0 -

0 -

0 -
88 -
88 -
88 -
0 -

88 -

88 -
0 -

0 -
0 -

0 -
0 -
0 -
88 -
NOTES TO FIGURE 6.3-2 (Sheet 9)
MODE C - HOT LEG RECIRCULATION (PUMP A OPERATI

Pressure Temperature
Location Fluid (psig) (F) (gpm)

  1      Refueling Atm tank 100 -
     water 

  2 " - 100 0
  3 " - 100 0
  4 " - 100 0
  5 " - 100 0
  6      Recirc. - 182 0

     coolant
  7      Refueling - 100 0

     water 
  8   " - 100 0
  9      Recirc. ~25 <186 660

     coolant <186 660
10 " ~25 <186 660
11 " ~715 100 0
12      Refueling -

     water <186 660
13      Recirc. ~25

     coolant <186 660
14 ~715 100 0
15      Refueling -

     water 100 0
16 " - <186 0
17      Recirc. 0

     coolant <186 0
18 " - 186 0
19 " Low pressure 186 0
20 " Low pressure <186 660
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Flow Volume
(lb/sec) (gal)

0 -
0 6358 (b)

0 500(ft3)
0 -

0 -
0 -
0 -
0 -
0 -
0 -
0 -
0 -
352 -
0 -
640 -
640 -
640 -
0 -
0 -
288 -
640 -
352 -

- -

0 -
640 -
352 -
176 -
NOTES TO FIGURE 6.3-2 (Sheet 10)
Pressure Temperature

Location Fluid (psig) (F) (gpm)
21      Nitrogen - Ambient 0
22      Nitrogen 0 Ambient 0

23 " 0 Ambient 0
24      Recirc. - 212 0

     coolant
25 " - <212 0
26 " - <212 0
27 " - <212 0
28 " - <186 0
29 " - <186 0
30 " - <186 0
31 " - <186 0
32 " - <186 0
33 " 50 <186 2,642
34 " - 212 0
35 " 12 212 4,800
36 " 113 212 4,800
37 " - 212 4,800
38 " - <186 0
39 " 55 <186 0
40 " 60 <186 2,158
41 " 65 <186 4,800
42 " 55 <186 2,642
43      Recirc. Containment 212 -

     coolant pressure 
44 "    " 212 0
45 " " 212 4,800
46 " 7 <186 2,642
47 " 5 <186 1,321
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NO
(a
(b

Flow Volume
(lb/sec) (gal)

88 -
220 -
88 -
44 -
0 -
0 -
288 -
56 -
180 -
56 -
56 -
56 -
16 -
16 -
47.6 -
95 -
95 -

24 -
24 -
NOTES TO FIGURE 6.3-2 (Sheet 11)

TES:
)  At reference conditions, 212°F and 0 psig.  
)  Minimum water volume at operating conditions 

Pressure Temperature
Location Fluid (psig) (F) (gpm)

48 " 645 <186 660
49 “ - <186 1,651
50 “ 645 <186 660
51 " - <186 330
52 " - <186 0
53 " - <186 0
54 " - <186 2,158
55 " ~1,519 <186 419
56 " <35 <186 1,320
57 " ~35 <186 419
58 " ~35 <186 419
59 " ~1,519 <186 419
60 " 1,516 <186 124
61 " ~0 <186 124
62 " 1,456 <186 357
63 - - <186 714
64      Recirc. 1,396 <186 714

     coolant
65 " 1,008 <186 178.5
66 " 388 <186 178.5
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Max Vendor Composite PUMP/ 

K 
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Total Pump Flowrate (gpm) 
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RWST VOLUMES AND SET POINTS INFORMATION 

419.434 GAL 
15 

415,524 GAL. EL. 2044'-10" __ _ 
r/IN.l 

321N.) 
406,921GAL. EL.2043'-11" I_S __ 

211N.l 15 
400,664 GAL. EL. 2043'-3" ---

. (5 13 IN.) 
394,000 GAL. EL. 2042'-6.48"--­

(504 .481N.l 

EL. 2017' -10. 68" 

(208.6 SIN.) 

EL. 2007'-6" __ 
( 84 in.) 

EL.2004'-11" --­
(5 31N.l 

EL. 2003' -6" 
(3 61N.l 

EL. 2000'-6" 
10 IN.) 

NOTES: 

-----OVERFLOW 

1.0 PERCENT TV (1) 

2.0 PERCENT TV (1) 

1.5 PERCENT TV (1) 

1.5 PERCENT TV (1) ------ ----------

) INJECTION WATER FOR ECCS AND 
CONTAINMENT SPRAY= 235,597 GALLONS 

---------------lPERCENTTVIiT 

11----------- ___ .2_~~ENT T~.:!2._ 

) ECCS TRANSFER ALLOWANCE 88,851 GALLONS 

fL------ --------TPERCENfT'ii]JJ 

---------------..1.~13fQ>!0Y.JlL rr· CONTAINMENT SPRAY TRANSFER ALLOWANCE 
= 15,757 GALLONS 
---------------TPERCENTTV(TI 

INSTRUMENT ALLOWANCE~ 13,261 GALLONS (4) 

28,083 GALLONS - ~T121N. DEAD VOLUME 

..,._ 24 IN. DIAMETER PIPE 

EL. 1992'-0" --- --HEADER q 
"'-

1) TANK VOLUME (TV} PERCENTS ARE BASED ON 
TOTAL STORED VOLUME TO OVERFLOW 10 IN. TO 
Sr/IN.l. 

-BOTTOM OF OVERFLOW PIPE 

_NOMINAL HIGH LEVEL ALARM 
SET POINT 

-NOMINAL NORMAL WATER LEVEL 

-NOMINAL LOW LEVEL ALARM 
SET POINT 

-ASSURED WATER VOLUME 
(TECHNICAL SPECIFICATION LIMIT) 

_NOMINAL LO·L0·1 ALARM 
SET POINT 

RHR PUMP AUTO SWITCHOVER 

-NOMINAL LO-L0-2 ALARM 
SET POINT 

CONTAINMENT SPRAY SW!TCHOVER 

-EMPTY ALARM 

-TOP OF PIPE 

_TANK BOTTOM 

2) INSTRUMENT SPAN AND ACCURACY ARE BASED 
ON THE AVAILABLE VOLUME FROM THE LOWER 
INSTRUMENT TAP ZERO REFERENCE TO THE 
OVERFLOW 124 IN. TO 537 IN.l. 

CALLAWAY PLANT 

3) TANK VOLUME IGAL.!FT.I can be found in 
calculation M-FL-18. 

4) Instrument allowance includes level required to preclude air 
ingestion due to vortexing. See Calculation BN-24. 

FIGURE 6.3-7 

RWST LEVELS 
AND VOLUMES 

REV. 13 9/07 
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'7 
V003 •• 

I V I 
"' 

64 -HCB-3 II 

V005 
L. 0. 

60-HCB-1" 

PT 
4 

~F- ;vo67 ~---@ 
I I SEN01A I ~ 

00 
I 

rn 
'-' 

"' I 

TEST 
CONNECT I ON 

SYSTEM 
TEST AND 
FLUSHING 

CONNECTION 

I __.--44-HCB-3" 
~ I 1 6 NOZZLES I 

F1 I TYPICAL OF 1971 

SPRAY NOZZLES 
56-GCB-3" SPRAY 

\1::)017 

ADDITIVE EDUCTOR 
~ 

c­
o 

V095 

ro 
I 

rn 
'-' 
I 
I 

"' c-

b 
3" 

B. W. 

V124 

04-GCB-3" 

OL_ __ .. ._ ______ ,~--~---------' 

57-GCB-3" 

•rn ~L~~~ 
~ V126H ~ H V125 g .Is\ . . ·-0- ..,.. ---¥-''--' 

''a" OU I CK CONNECTS 
"' I 
'-' 

SPRAY ADDITIVE EDUCTOR 
CSAS 

STARTS 

'1' 

14-GCB-4" 

I SEN01B I 
17-GCD-4" 

< M-22GL02 f, I 9 ~ * 0 __( CSAS 
I C 3 I '-, I 0-9 TE ~ u ~-)OPENS 

rn '7 [4] ',, ~ I 28 --~ \S/"' V025 ~ [4] 

I PEN01 B I 

0 
0 

"' 

.,. 
I 

0 
'-' 
C> 
I 

c-

lr V024 
~ L. C. 

1"... ..... 
f--..4-J DRAIN 

V11D 

15-GCD-4" 

3/4" 

"' "'" J VENT ~ .... 

V109 

TEST 
CONN. 

& DRAIN 

15-GCD-4 II 

' 
~VI 08 

DRAIN 

FO 
1 

I SEN021 

TEST TO R.W.S.T. 
) M 22BNOI ) 

IC-BI 

~51-HCB-3" V 118 NOZZLES! 

,I 
I __.--51-HCB-4" 
~ I 23 NOZZLES I 

NOTES 
1. DELETED 

2. DELETED. 

3. SEAL WELDED CAP TO BE INSTALLED ON I,, INCH TEST 
CONNECTION AFTER HYOROTEST HAS BEEN PERFORMED. 

4. THE SPRAY ADDITIVE TANK TENOI WAS PERMANENTLY REMOVED 
FROM SERVICE AND IS SHOWN ON M-23EN06. 

5. CAM-LOK STYLE COUPLINGS MAY BE INSTALLED IN LIEU OF 
PIPE CAPS AT THESE LOCATIONS. IREF. RFR-19641AI 

6. DELETED. 

~53-HCB-3" V 112 NOZZLES! 

~t ~~~~~ eft---y--L--8-(v)-- CONTAINMENT 0 g ~L.c.o TEST t-~ ~ 
I FR~~M~T~tN6~~~7Y (__~~9A i! "'tVI23L---,-,-...l SPRAY PUMP 08-GCB-3" ~;_o,NN. --8~ 017 \S/ rn V081 ------51-HCB-6" I __.--53-HCB-4" 

61 ) ~ ~ * ~ 1 5-GCB-4" V089 HV Z-12 V ';' i" _,y- I 17 NOZZLES I ~ I 20 NOZZLES I 

r 54-HCB-4" 
I 1 NOZZLE I 

43-HCB-6"-
I __--55-HCB-2 112" 
~ I I NOZZLE I 

65-HCB-3 II 

'G- 01 8( -----l ~~ --~ g I, 12 I P66l I I, . ~----i~-~6~z~E~~2, 
PI "'o ,.-1-...1.-...1.--, .. " .. I L. o~ .. ------r----_J-----[::r-----,,-.L 1_...1..----Dc-----t--.. ~,;......--j r 
8 ~ ~0,;;8T"X;;_I.O;_"--tv"o 1"~0}--~---l..fo 7:..;-:;;G:;;C,;;B.:;-.:..:1 0®"-j\ ~)lL-r-1-I:...._ __ G=~c B.L.oill:!lf-H;:;: 2"-B -..:,H:;;C,;;BI-~'TI o'---~-fv"o"1 '"j7 --'""TT'" \{:\/ v '><D it I _.---- 5 0-H c B-5 " ~ ___.-- 52 -H c B -4 " ~ 

~ L. ~ I 21 NOZZLES I ~ I 18 NOZZLES I 

1 12 "Tc[---1, G: 
"'_.hwc-sc-r-"'~1 34 1 6 

3 I 4" 

) 

m L. C. 
'-' 
:r: v--,080-HCB-31{ 

• r h TEN02B t'i4 .. 
05-HCB-12"~ L: P-CTMT. RECIRC. 

SUMP 

) M 22EJ01 

I C 71 

GUARD 

R.W.S.T. 
M 22BN01 

PIPE} 

h. r ~ 1y~ 
[E2] I I '\......-,---' ~~ 

t..... ,~0~J3 ! (:135' rn 
'-' 
I 

0 
0 
I 

1\ 0 L.C. 
/S\ 53-HCB-1" 

TEST CO~NECTION E; J\ lfV 136 
AND DRAIN I /S\ L.C. 

0 
u 
I 

06 HCB 12" 

12"X14" _:., 

• ,_ V009 

05-HCB 14" 

\ V034 V080 1\ m 
L.C. /S\ ~ 

I ' Jl. 1' Y L_s:'_',_+-_ ' r '1 3 / 4 ,, r R 
0 

~ I....-'_---50-HCB-4" I __--52-HCB-3" cL ;6 ~AIN ~i I ';' .,- 126 NOZZLES! ~ 116 NOZZLES! 

61-HCB-1" ~---e Qe 
~ San ~017 ' ro 

I 
rn 
'-' 
"' I 

00 
I 

aJ 
'-' 
I 
I 

c- "' c-
o c- •VI27 

OL--~-~.----~1~--~---------' 
H"n ~L~~~ ,;-®E ~ ~ 1\ 

~ Vl29, 30 V128 "', /s\ 

TEST 
CONNECTION 

SYSTEM 
TEST AND 
FLUSHING 

CONNECTION 

r 
__--50-HCB-3" V I 1 6 NOZZLES I 

fJ I TYPICAL OF 1971 

SPRAY NOZZLES 
SEN02 I 

I __.--55-HCB-2 I /2" 
~ I 5 NOZZLES I 

1 
REV. DATE DRAWN 

2 9/11/91 RLW 
CHKD. SUPV. APPD. 
DLBr TJM N/A 
REDRAWN FOR 
CLARITY 

REV. DATE DRAWN 
3 040495 HLP 

CHKD. SUPV. APPD. 
SKC AMR N/ A 

INCORP. 
CMP 92-1053 

REV. DATE DRAWN 
4 1o119s JHK 

CHKD. SUPV. APPD. 
EWM AMR N/A 
INCORP. 
CMP 92-1053 
FCN-05. 

H 

REV. DATE DRAWN J---
5 os2o9e RLW 

CHKD. SUPV. APPD. 
DJB JAM N/A 
INCORP. 
MP89-1035. 

REV. DATE DRAWN 
6 042699 DLBr 

CHKD. SUPV. APPD. 
SKC JHC N/A 
INCORP. 
RFR-19641A 
REV. DATE 
7 010604 

DRAWN CHKD. SUPV. 
MAL EWM TWS 

INCORP. 
CARS 20030756 
& RFR-22936A 
I PARTIAL I. 

REV. DATE 
8 012704 

DRAWN CHKD. SUPV. 
JHK RLW TWS 

INCORP. 
RFR-22936A. 
REV. DATE 

9 II 09 04 
DRAWN CHKD. SUPV. 
MAL RLW TWS 

INCORP. 
RFR-22941A 

REV. DATE 
I 0 022008 

DRAWN CHKD. SUPV. 
MAL T JC LMR 

IN CORP. 
CHANGE REQUEST 
MP 05-1001 P01. 

REV. DATE 
11 022708 

DRAWN CHKD.I SUPV. 
MAL TJC I TWS 

IN CORP. 
CHANGE REQUEST 
MP 05-1 001 P02 . 

REV. DATE 
12 031808 

DRAWN CHKD. SUPV. 
RLW T JC SKC 

INCORPORATE 
MP 05-1 001 P03 

REV. DATE 
13 032508 

DRAWN CHKD. SUPV. 
EWM RLW LMR 

INCORPORATE 
MP 05-1001 FCN01 
FINAL 

REV. DATE 
14 102508 

DRAWN CHKD.I SUPV. 
MAL T J C I LMR 

INCORP. 
CHANGE REQUEST 
MP 08-0016 POl 

REV. DATE 
15 102808 

DRAWN CHKD.I SUPV. 
EWM RLW I LMR 

G 

F 

E 

INCORPORATE ~ I 
MP 08-0016 FCN01 ~ 
FINAL 

REV. DATE 
16 010611 

DRAWN CHKD-:-fSUPV. 
RLW EWM ITWS 
INCORPORATE CR 
CAR 10-000309: 
CAR 201009292. 

D 

c 

B 

I C-2 I 
·IL- - ... ----¥-::....l 

"' I AS-BUILT CLASS 1 
3;8" QUICK CONNECTS '-' 

8 7 6 5 4 3 2 

DRAWN WATE I 

N/A 
CHKD. WA TE J 

N/A 
PIPING AND INSTRUMENTATION DIAGRAM 

CONTAINMENT SPRAY SYSTEM 
SUPV. WA TE J 

N/A 
APPD. (OATEJ LOCATION 

N/A 

UNION ELECTRIC COMPANY 
ST. LOUIS. MD 

FSAR FIGURE 6.2.2-1 

CLASS 
CALLAWAY PLANT 

REV. 

16 M-22EN01(Q) 

1 

A 



4 • . . . • . . 

CALLAWAY PLANT 

FIGURE 6.2.2-3 
SHEET 1 

RECIRCULATION SUMP STRAINER 
ARRANGEMENT 

REV. 10 10/07 



MA·SUMP" PLAN VIEW 

CALLAWAY PLANT 

FIGURE 6.2.2-3 
SHEET2 

RECIRCULATION SUMP STRAINER 
ARRANGEMENT 

REV. 1 10/07 



1---+- SUCTION LINE 

_.........,._ 

TO PUMP 
SEE PlAN VIEW 
FOR SIZE AND 
lOCATION 

CALLAWAY PLANT 

FIGURE 6.2.2-3 
SHEET 3 

RECIRCULATION SUMP STRAINER 
ARRANGEMENT 

REV. 1 10/07 



CALLAWAY PLANT 

FIGURE 3.2.2-3 
SHEET 4 

RECIRCULATION SUMP STRAINER 
ARRANGEMENT 

REV. 1 10/07 



CALLAWAY - SP 

FIGURE 6.2.2-3 
SHEET 5 THROUGH 1 0 

DELETED 

REV. 1 
10/07 



180' 

270° 

90° 
~REACTOR 
f BUILDING 

PLAN 

CALLAWAY PLANT 

FIGURE 6.2.2-4 
CSS AREA COVERAGE AT 

OPERATING DECK OF 
CONTAINMENT 

Rev. OL-0 
6/86 



8 
0 
0 ..-
X 

1-
w 
w 
u. 
2 

6 
Q 
~ 
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4 

2 

0 

BHP 

90 

80 

1-
~ 70 
u 
a: 
w 
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u 
2 
w 
u 
u. 
u. 
w 

40 

20 

10 

HEAD 

-NPSHR 

a: 
w 
3: 
0 
0.. 
w 
(I) 

a: 
0 
:t: 
w 
:.::: 
~ 
a: 
co 

1-
w 
w 

20 LL 
2 

:t: 
(I) 

10 ~ 

OL-----------------~------------------~-------------------L------------------~--~ 0 

Rev. OL-0 
6/86 

0 2 3 

GALLONS PER MINUTE x 1000 

4 

CALLAWAY PLANT 

FIGURE 6.2.2-5 

CSS PUMP 
PERFORMANCE CURVE 



I 

-~~ ~-:J: 
HAr CHANNE£6 
(TYP) U 

A~-

ELEVATION 
NO SCALE 

FU.SIBL€ 
L/NK (rYR) HIN4e 

c;AcSKGT- \ 
HEAVY OUTY ~ 
:SPON($G IIPUBBI!FP \ AlP FLOW 

-·------~--~-
GAtSKI:T-

SECTION "A- A" 
NO SCALE 

HEAVY 01.17Y 
~PON(JIE ~1./SSEP 

CALLAWAY PLANT 

Rev. OL-0 
6/86 

FIGURE 6.2.2-6 
TYPICAL DETAIL OF FUSIBLE 

LINK PLATES ON CONTAINMENT 
AIR COOLERS 











































































































































































~.....::: ----------~---1 
!J 

f STEAM LINE 
...J·~-0::::: 

......: 
/.: 

/. 
I. 

I 
~~------------~ 
I 
I WATER LEVEL 
I tvo...--... ....... .-....---"""'i 
I ---- BARRIER 
I 
I 
I 
I 
I 
I 
I 
l.\-----~ 
~ 
)~\---------( 

I 
I 
I 
I 
I 
I FEED LINE 
I 
I 
I 

r::---J lrr--
11 11 
II II II 

II: ~~ 1\ 
I · 11 11 I L ___ -------- ____ j L __ j L__ BL~D~N LINE 

-- -TcoNTAINMENT 
BOUNDARY 

CALLAWAY PLANT 

FIGURE 6.2.4-2 

REV. OL-15 
5/06 

STEAM GENERATOR AND ASSOCIATED 
SYSTEMS AS A BARRIER TO THE RELEASE 

OF RADIOACTIVITY POST LOCA 



H 

-

G 

-

F 

-

E 

D 

-

c 

-

B 

-

A 

8 
( 0 ) 

7 

[1] 

@---,---
020 I 

I 
I 

,---------J 

[1J I * [1]~1 * ~ HIS 
~ IB 

065A 065A 

6 

s 

,--------l 

I TE * 
I lA f---l 

C1,c ~2,c ;; :~----~ GS01A 

I 1Cjf---l 
l_ _______ j 

GS277A 
GS065AA 
SGS01A 

CONTROLLER* -----------------------

[1] ELECTRIC 
<THERMAL l 
HYDROGEN 

RECOMBINER 

5 

s 

GS01B 
GS277B 

GS065BA 
SGS01B 

4 

,-------, 
TE * I 

1-----i 2 9 A I 
* I* * 

1----i 2T9EB ----~---® 
TE * ~56 0656 

l---i\29C I 
--c _______ j 

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

3 

0 
---T-=@ 

I 020 

CONTROLLER* 

0 ELECTRIC 
<THERMAL) 
HYDROGEN 

RECOMBINER 

I I 
I I 
I I 

01~1* 

I '--------, 
0~1 * 01* 

[1] 

~20 
I 

II\-( CIS-A 

e-~ CLOSES 

HV 
20 

0 

~20 
I 

II\-( CIS-A 

e-~ CLOSES 

@@ 
0658 0658 

HIS ~ 
29B ~ 

065B 0658 

SPECTACLE GD = FLANGE TO AUX. BLDG. 
~ ESF FILTERS 

CON T A I N MEN T '1----------1 1 'f---1---===--,--'2'-'5'---'-H:.:;B:.:;B_-.;:6_" -1 1 , " 2 6 -H B D -6 " G L-3 4 1 -H B D -4 " ',. > "' "' •1--"-"--""''-"--11--CJ----------7 M-2 2 G L 03 
AIR ' NC r NC -

HBB 

~ "~~fA 
L"J 

1 II TEST 
CONN. 

~ IE-31 

s 
0

HYDROGEN PURGE SUBSYSTEM 

0 0 [1] [1] 

r---- ~11 ~1----1 r---- ~11 ~1----1 
I I I I I I I I 
I FROM ---II\- CIS-A CIS-A ---!?>-- FROM I I FROM ---II\- CIS-A CIS-A ---!?>-- FROM I 
I HIS-41( y (CLOSES CLOSESS y )HIS-41 I I HIS-40( y (CLOSES CLOSESS y )HIS-40 I 

el/~1\:1 ~ H3VB ~IE-71_1-ra el IE;;) s8J20~~ ~~ ~ 1;;31 Le 
IP-9911 ~P-1011 ~I" 1"x 3/," · · 1"x3/4"--............ 

1" s.w. CAPr-----[J"~-----~;~;---.~~k~-----IN_D_T_E_3--------~-----~-4-~------------~3~1~H~C~B~3L1!4_"~r--i~F~c~f-_£2~HCfB~1~"--~;;;;I---~;,;---~--~F~cf---[J-!~H~C~B~3L:!:-:-ll~~~;~~:~;r~E~J-~::~:~c~B~-~3~/~4-"-c_r--·~F~c~~t-~----~,---~~===---~1~4--~HCfB~-~1-" ___ F~c~~t--1"~}---------------~~~71_-H~~c~B~-~3~/~4-"~.---------NO-T_E __ 3-~-----""~-:---,------~ ~:J-----

w.~''" HIS SEE 1j u ~SEE 

SAMPLE 
VESSEL 

ITGS01BI 

• 
00 "8 7g 8 41 NOTE 6 ~0 r~ 'f l,;l /s ~ l,;l ~ :;; ~~ NOTE 6 S 7 ;;'; 

~> ,> II 011/ ___ , TO ~ ~§2 - L2J~ "'- V L'J~1 - §2 011 TO §2 , §2 
' 0 ' , HV-3 ' HIS 1 ~----( HV-12 r;_ 

0 . I • :; /.'(II // I F-61 L"J ~----1 r---- 14 011 L"J ~I/// I E-41 :; • L"J 

;"; z M 1" TEST I I I I 1" TEST M z TEST 
oo • ;;; // '- CONN. CIS-A y FROM I I FROM -<V- CIS-A CONN. / '-, ;;; • CONN. 
~ ~w• ~ TO / '-, TO CLOSES) I )HIS-41 I I HIS-40( I (CLOSES TO 1 1 '- TO i" w 

HV-5 'y---~ ---S HV-4 IE-71 I I IE-31 HV-14 (--- '-----( HV-13 • 

'<"' 0 ~ IE -6 I ~-6 I l,;l HV I ZS l~ ~l ZS I HV l,;l l,;l IE -4 I IE -4 I ~~ 0 

·~~OTE 4 L2.J L_4j 5 S 5 ~ ~ 14 S 14 L2.J L_4j NOTE 4 ~ 0 w 
FROM AT-10 (-~AH 0 Yozo 

(0-7) 19 • I e 
A-1 o ____ 1 0 w ,-1 - 1 D-31 11 1 1 11 HCB HCB 11 1 1 11 I A 19 SEE NOTE 5 1--- I 020 : 1--- -

l_ ___ l 20 • i I Y"ccL1oss-ts ccL1~s-EAss-<{> I <f b I Y"ccLioss-ts ccL1o5s-EAss-<{> I 1 1 

.V10 ... 0 •• ...LZIIIL'41®-T _-_nl e~-~ I~ I le el I I le nl, ljl~T _-_ _JT:ll.-11 •• I J l_ L2J CONTAINMENT Z-37 _L ~~ s ~~ HV zs .L Z-36 Z-31 _L zs HV HV zs .L Z-32 CONTAINMENT L'J J ( I 
I 10 I ATMOSPHERE lp.:g;)lll 36 s 36 31 s 31 I [P= I 32 s 32 ATMOSPHERE I 19 I 

MONITOR IRE-311 -:::.-~ ~10: MONITOR IRE-321 

.... 
VI 03 

I I M 2 2 GT 01 :• _/ • • ~ 'l• • • ~ C~J-~·--~· --•r--===~~------{c; ~}-_, y---------f----------"3"'6~-'-"H'"C8'"--'3;.;1..;4~"-li~F R OPMO ISN\Mj LiE__/ J--"3.;:5 -'-H'"C;:.:8,:.-~3~/.;:4_" __________ ~--------~=~I-....,::.[:F;kZJJ----r--...;I===--T--~· --•=---fv F C~ • • • ' • \_• • M 2 2 G TO 1 I I 

HYDROGEN I D-21 - 33-HC8-''4' / -../ HCB L-o-HC_B I D-1 I HYDROGEN 
03-HCB-''4' ..._ ./ SEE NOTE 5 r- 29-HCB-1" 15-HC8-3/4" 

A::~:~:' : ['] A ;I 'i ""A :1 ,"i ~ [l> ! :' :lA j ' :lA [i] : A:;~:::' 
~~~~~~ ~---® _/'" TEST 1 "~ST 1 "~EST 1 "~EST ~OZO--~ ~~~~~~ : 

020 CONN. CONN. CONN. CONN . .. -b.._ ~EE NOTE~-_j SEE NOTE 8 ~-SEE NOT~~ __d-.. 
I [1J 0 [1J 0 I 

G 
z 

L ___ [a;\ --s HY6~8~EN r----~ ~o----11 r----~ ~o----11 To oA-1o 2 ___ j 
~ ANALYZER "A" I ~20 Yo2c I Yo2o Yo2c IC-3 ! 

020 I C-31 I I I I I I I I 

CONTAINMENT 
ATMOSPHERE 

MONITOR IRE-31 I 

) M 22GT01 ' 

C D 1 I 

I Y" CCLIOSS-EAS CCLIOSs-ls s-<{> I i Y" CCLI~s-ls CCLI~s-l5 s-<{> I 

~l ~~ ~ ~~ ~~ ~ ~§ l~ ~l-\~3~ ~ ~~ ~~ ~ H l~ CONTAINMENT 
~ I II ~ ~ II I ~ ATMOSPHERE P-56 TO P-97 MONITOR IRE-321 

07-HCB-3/4" ___, 34-HCB-1" r-- 34-HCB-1" 30-HC8-1" ~I~ r-- 19-HCB-3/4" / < 

A~f ~~ 
L"J 

1" TEST 
CONN. 

/ ~ CONTAINMENT J-~~~~----~-----------c~~~~•r----------r=~~------~~----~r-~~--~~~~--~~M~22~G~T~0~1~ 
FC --, FC 1~,ATMOSPHER~ ~ FC. r FC HCB HCB ( D 1 I 

4f 
L:.J 

"' "' 0 
> 

1" TEST 
CONN. 

__,~ SEE NOTE 5 

~~~ 
L:.J 

1"TEST 
CONN. 

"' "' 0 
> 

L"J 
-!F 

1" TEST 
CONN. 

0 0 [1] [1] 

r---- ~~1 ~~----1 r---- ~11 ~1----1 
I I I I I I I I 
I FROM ---II\- CIS-A CIS-A ---!?>-- FROM I I FROM ---II\- CIS-A CIS-A ---!?>-- FROM I 
I HIS-43( y (CLOSES CLOSES) y SHIS-43 I I HIS-42( y (CLOSES CLOSESS y SHIS-42 I 0 

G 
z 
m 
=> 
>-

el-~IA:s:l ~ Hsv_ ~~~-61.1-ra eL~A::I ~ HVI ~IA-41.le >'c' \314" 

IP-5611 TO 18 18 IIP-971 . 7 ' 
32-HCB-3/4" ., ~ 8-HCB-1" 20-HCB-1" ~ 26-HCB-3/4" 3~' S.W. CAP~-------,~~--~~~~~~~------~--------r-------~~~~~~-r--~==~---------i~t--------------------------1l CONTAINMENT J---------------------------~~~~~~-===~--r---------~~-------r---------4 .... ----[)--~~~~~--L---.------J t FC --, FC HCB 1\ ATMOSPHERE , HCB FC r FC , 

8 

32-HCB-3/4" __,~~ \_SEE NOTE 5 _/1--_ 28-HCB-3/4" __', 

7 

~ 
L"J 

"' 0 
> 

1" TEST 
CONN. 

4f 
L"J 

N 

"' 0 
> 

1 II TEST 
CONN. 

0 

~20 
I SEE NOTE 6 
I 
I 

TO HV-8 (-- 0 --(TO HV-9 
IB-61 --v- IB-61 

6 5 

[1] 

~11 
I SEE NOTE 6 
I 
I 

TO HV-18 (-- 0 --(TO HV-17 
18-SI --v- IB-41 

t 4 

~~ 
L"J 

1" TEST 
CONN. 

~ ~fA 
L"J 

1" TEST 
CONN. 

3 

HCB 

S. W. CAP 

2 

s.w. CAP 

SAMPLE 
VESSEL 

ITGS01AI 

2 

1 

NOTES: 

REV. DATE DRAWN 
1 03179 GDC 

CHKD. SUPV. APPD. 
DJB TJM N/A 

REDRAWN FOR 
CLARITY. 

REV. DATE DRAWN 
2 03269 OJ B 

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

IN CORP. 
DEC-994 

REV. DATE DRAWN 
3 06249 OJ B 

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

IN CORP. 
OEC-1042 

REV. DATE DRAWN 
4 osno OJ B 

CHKD. SUPV. APPD. 
RAM AMR N/ A 

IN CORP. 
RFR-20001H 
REV. DATE DRAWN 

5 os210 RLW 
CHKD. SUPV. APPD. 

EWM AMR N/A 
INCORP. 
MP 01-1002 
FCN-02 
CPARTIALI 

REV. DATE DRAWN 
6 08270 RLW 

CHKD. SUPV. APPD. 

EWM TWS N/A 
INCORP. 
MP 01-1002 
FCN-02 
I PARTIAL! 

REV. DATE 
7 100202 

DRAWN CHKD. SUPV. 
RLW EWM TWS 
INCORP. 
MP 01-1002 
FCN-02 
CPARTIALI 
REV. DATE 

8 041905 
DRAWN CHKD. SUPV. 
MAL RLW TWS 

INCORP. 
RFR 22941A 
REV. DATE 
9 021010 

DRAWN CHKD. SUPV. 
MAL TJC TWS 

INCORP. 
CAR 200909829. 
REV. DATE 
10 102810 

DRAWN CHKD. SUPV. 
MAL T JC TWS 

INCORP. 
CAR 201008998. 

1. THE HYDROGEN PURGE MAKEUP SUPPLY AIR IS SUPPLED BY THE 
COMPRESSED AIR SYS AND IS SHOWN ON P&ID M-22KA01. 

2. THE HYDROGEN MIXING FANS ARE SHOWN ON THE CONTAINMENT 
COOLING SYS P&ID M-22GN01. 

3. THIS CONNECTION WILL BE LOCATED AS CLOSE AS POSSIBLE 
TO THE CONTAINMENT ISOLATION VALVE. 

4. FOR HYDROGEN ANALYZERS AND HEAT TRACING. SEE VENDOR P&ID 
PRINT NO. J-359-00016. 

5. THREADED END FOR USE DURING VALVE LEAK TESTING. 

6. FOUR ISOLATION SWITCHES ARE PROVIDED ON THE MAIN CONTROL 
BOARD FOR POWER LOCKOUT. SWITCH LOCKOUTS ARE AS INDICATED. 

7. CONTROL PANELS GS065A & GS065B ARE SUPPLIED BY HYDROGEN 
ANALYZER VENDOR IJ-3591. HYDROGEN RECOM8INER PANEL 
INSERTS GS065AA & GS065BA ARE SUPPLIED BY THE HYDROGEN 
RECOM81NER VENDOR IM-6371. CONTROL PANEL INSERTS ARE 
MOUNTED ON HYDROGEN ANALYZER PANELS GS065A & GS065B. 

8. THESE LOCATIONS MAY BE USED AS GRAB SAMPLE POINTS; SEE 
HTP-ZZ-03006. 
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