
8 I 7 I 

( 0 l ~ON8ZZ ~ I 
'~' TYPI~L FOR 

L T L T-930. L T-931. 
930 LT-932, LT-933 

I -@I ,- 930 
I 018 
I 

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

I 

,-------, ___________ l ____ , 
I I I 

TO LAHL -930 ,'--~ ~--,' ;t~LD-930 ~ ---( TO SSPS 03-HC0-4"- ~DTE 1 \ 
VIA INTERLOCK ~ ~ INTERLOCK ~ ~ < ~ 

l _________ j l_ __ c' ~?AL~~~~R16gK $0~: FROM L T-930,.--P-I_P_E_T_U_N JN-E+L-.-L-.--I..E-11 N•OTE 5j~ 
~--( FROM LB-9300 L __ -( FROM 

~--( FROM LB-930A 

I ,-( FROM LB-931 A 

i~ 
I I '-( FROM LB-932A 

: L __ 2 FROM LB-933A 

I 

I .---( FROM LB-9310 L T-931 
I / (ONLY 

LA
3

L
0

L --~ CHANNELS 
930 & 931 
ARE 

018 I '\'-( FROM LB-9320 RECORDED, l 

L __ ( FROM LB-9330 

[2] 
PIPE TUNNEL --L T ~ 27-HCB-3/4 11 

f-l--__93~ ____ _voo2. __ § 
9'--------e 

6 

~ @018 

,--2 
I ~2 
I / e ---<0 

FROM LB-930C 

FROM LB-931C I~ ....----... 28-HCB-3/4" 
L j_ _ L T }----{'->< ""r-:;::,_:=..::.:._~-1 ,--- 931 

I 
I ,--( FROM LB-9308 

<tf~( FROM LB-9316 

1

1 \..'---( FROM LB-9326 

L __ ( FROM LB-9338 

o18 Y, , 
I ~, 

L __ 2 

,--2 
I ~2 
I / e ---<0 

o18 Y, , 
I ~, 

L __ 2 

DETAIL A 

FROM LB-932C 

FROM LB-933C 

FROM LB-930E 
FROM LB-931E 

FROM LB-932E 

FROM LB-933E 

VOOB 

SEE DETAIL "A" FOR 
1--- TYP. INSTRUMENTATION 

0 
, L T )----{) =<)...,:;;2 9:_-.:,H::;C::,B_;-3:,:/_;4_"+-l 
'T- 932 

I V009 

~-----8 
[4] 

L T ____r:::::::::t 30-HCB-3/4" f-T- 933 V010 

L_ _____ s 

I 5 4 3 I 2 

16H COVERED VENT 

LIS 

~ 

NOTE 2 

TUNNEL NOTE 5 21-HCD-5" ____L_ PIPE 

~r---.--f--L.----E----.-----.----E--~-.----.----E-----.----.----E---1-l.-----------------------, 

PIPE TUNNEL 

I 22-HBD-1 I;{ 

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

TY 
6 

I I I L. I 
8 8 8 ,-----,--_j \ 22~~:0-1 ''{ SYr ~CCF"'.f'o-.~¥--~yv m ''z"xl" AUX. STEAM SYSTEM 

\ 1 '~z"xl""~ ,15~ FB-35-HBD-1 ''z" < < 

~) 
0 
u 
I 

' w 

j.....:!L--,----'~I>::J-=D{::lt'::J--c~l-C<}----,------------- M-22FB02 
NOTE 1 o vo35 .,cc_ I 1 1 F s 1 

L....,3:-:2-,HC:BO:D:-:3-,/"74""-----~~~~ ... Von-------~ -' AUX. STEAM SYSTEM 

23-HBD-1" FB-61-HBD-1" ::,_ ) L,. ____ ::.::,.,;;:;;;;_,;_ ___ -{>::}----------------------- --; M-2 2 F 602 

V01 5 ( F 4 1 

HC~ I :so 

L.J TE TT I 2 
2 z- ~-~ o1s 

STEAM SYSTEM 
M-22FB02 ) 

( F 4 J ~Lc=}J---;:_54;:_-;:_HC:,::D_-1~'"''-"--~-'-----------~.L....II ,.1 r-:IL. -@:- : $ ~k ND~,..~-~~-O---~ 
os3 I I I 

REFUELING WATER G)-------! I~ --~ o (=rrs9 Hco ~ FLooR, EQUIP. 

STORAGE TANK 25-HCB-6" '\1Tos3 y 26-HCD-6" r - CH-. I ~ LF-479-HCD-6" ~AIN SYSTEM> 
H-:--:-7::::-_....::;:....:.=....:..--------- I ______ .,..,.__::.::...::.:::::....:__:-7-.J.._----I~f-~L----'f, ~~ '----------, M-22L FOG 

IF • ~ ]-----+----___ NOTE 1 2 

ITBN011 [2]~?.0 __oTO ESF vo23 I L.c. '-.,._ ·vo3s J IE 71 
011 I 8 STATUS PANEL~ 3<,{ y I V0 1 I &-----...,., 

I ~ i l_ _______________________________________ ~~~----G~-=-----------_}t-~~0~.b~1-t-.~8t.uR_I_c_o-t~JI <3U : [0~15 
[i] T 5 ~PIPE PIPE 1 1 112 E 001 BORON DILUTION 

-- TUNNEL r-S EVENT (OPEN l --®:-----"--01_"_ ___ 1_ ____ -&,--------;;-0;I----- l __________ j 
5 

I 
5 

y-1 /// VCT LO-LO 
TE 
5 

PIPE TUNNEL 

BCD HCD 

SAFETY INJECTION 
06-HCD-3/4" SYSTEM TEST LINE EM-n-BCD-3/~11 

) M-22EMO 1 )-- __ ....:.:;_.:.:...:..;,;_,;_-{;:«:}-------, 
( H-8) 

CVCS BORIC 

V004 

.., 
V031 ( 

ACJD BLENDING TEE BG- 252 _HCD-2 " -~".::! 

) M-228G05 '------------------{:><j---.J_-:-~ 
. / 05-HCD-2'' 

I C-2) 

CONTAINMENT SPRAY 
PUMP TEST LINE , V001 

V029 Ji!F 
I 
I BURIED PIPE 
I LW 

' ~ 
' 0 

0 
I 

' n 
0 

V028 

IF 

02-HCD-4" >- EN-15-GCD-4 _ __.. > M-22EN01 ----------------"~"~~~~f-------,--'---"'T" 
([-3) L.C.I 

GCO 
• I 

HCD : J V027 

~ 1 "D [4] 
~ ~NOTE 5 

~~------J ~17 
HV-88048 ~---- I ----( HV-8804A 

TO/FROM VALVE ?- FROM VALVE 

CM-22EJ01. A-4l ~~=~~EJ01. 

r--s 
TO VALVE I 

I 

I 

I H-3 l [i] ~~~~=~~gj~1. 
HV I 

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

~00~ 

--~ 
'I CJ 

v ~ 

voos 

PUMPS EM-45-CCB-2" _____, 01-HCD-3" 011 
) M-22EM01 )----------------·-{)Q"T'"[}-....;:.....;;;:T __ .....J 

!A 81 ~ 3"X2" 'clr 0 L_ 01-HCD-2 8 
HCD ~ > __ *,_____ CCB 

1 "D 

8 
I 

7 
I 

r-:11 053 f4l 3,{ PT[ ~ ~ OPENS )-------- I -------',OPENS 
~ L.':!:J -- M-22BG03<E-7l 

i-------~A SIS e----i--~L~~~-~~17 ~ C(( V035 Q "01 "D TOM~~~~~~~~)--------y-LICIV----\§ 
1 01 7 CLOSES 1 ~ :.J 

I ~ i l---~11 ~ VQjZ.:.::::::,. :l 3,4'1 SAMPLE CONN. 
112 

CENTRIFUGAL 
I y ___ _j y HCD CB ....... :J 08-HCB-S" BG-265-HCB-8" CHARGING PUMP "8 11 

I 1 AS AS I = 1--------------------------------------------,-------i~ ... --------------7 M-22BG03 ) 
--- 11 I 3 /411 V ~ <A s 1 

1 I I vo24 
I 

I F. O. 

s -'~( 
~~ 

' ~ 
' m 

u 
I 

' ~ [4Jfiill'J 

FUEL POOL ---------@ ~ ~ ~ 9 /~ 
CLEAN-UP PUMPS EC-52-HCD-3" ~ ~ 20-HCB-3" 

6"x3" 
RED. 

~~n r----s 
~ SAFETY < M-2~~c~~ *----------------------------·-jiiFc•-----N~--,G-i-A---jFilc•----------~-__,J 

0 I ~ 

> iG ~ HCD HCB L.J o ~ u 
1 "0 I §; I ~ 

}> L_j ~ 

09-HCB-8" r EM-03-HCB-8 ,, INJECT, ON PUMP "B /1 l----------------------1>'<f---------------7 M-22EM01 ) 

I D 8 l 

F I 
366 

6 

TO ESF 
STATUS PANEL 2----~~ 

8711 

1"0 

' 
~ 
N 

' m 
u 
I 

' ~ 
0 

TO VALVE 
HV-87018 

( M-22EJ01, C-7 l 

TO STC 

TO AND FROM VALVE HV-88118 
{M-22EJ01. D-7l 

TO VALVE PV-87028 
( M-228801. H-6 l 

12-HCB-14" EJ-11-ECB-14" RHR PUMP "B'' 
1------------------------{>'<"::}---------------7 M-22EJ01 > 

HC~ I .. ECB ( 8 7 1 

0~ yon 
I ~------2 

I/ y--------Y 
~----~ 

HV 
3 

TO STC 

CSAS OPENS 

CONTAINMENT 
10-HCB-12" EN-06-HCB-12" SPRAY PUMP " 8 " 1-----------"'T"'-....:.::....:.:.::::......:,;_ _______ {>l "~::}------------ ---;; M-22ENOI ) 'j lA 81 

L_ __ ~1~1-~H::;C~B-~2-" _______________ ~~~--~ 2 II s, w, 

HIS 
NOTE 8 B81 AA 

01 7 

v~~1 31 __ _ 
~ [2] 

RHR PUMPS EJ-61-ECB-8" L.C. 18-HCB-8" 

) M-22EJ01 )-----------..... =-~~~-----------'-..... ----t TO VALVE 
HV-8701 A 
(M-22EJQ1, 
G-7) 

~ 01 ;__ ___ -( 
/ 

/ 

TO STC 

IE4J EC~Iti.CB 

[i] ~~--------~ 
,'----- I 

13-HCB-14" 

----(TO AND FROM VALVE HY-8811 A 
(M-22EJ01, F-7) 

ZS ~ TO VALVE PV-8702A 
B812AA ----, ( M-228801, F -4) 

RHR PUMP "A" 
SAFETY ~ 

INJECTION PUMP "A" EM-01-HCB-8 11 X < M-22EM01 *---------------.['::* vc~l-----------......, 
( E 8) 

33-HCB-8" 
EJ -4-ECB-1 4" ~ ) 1-----------------------------[>I<J---------------z M-22EJ01 

[2] 

~~ 001 
_l BORON DJLUTJDN 

/~ c EVENT (OPEN l 
I / 

OPENS (L---- I --( SIS OPENS 
VCT LO-LO ~ 

M-22BG03{E-1 I 

' 
'" ' m 
u 
I 

' ~ 

[i]~ 
yo17 

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

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

j----8 
HV 
4 

CONTAINMENT 
SPRAY PUMP "A" TO LCV-1128 l 1 ~ 

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

CENTRIFUGAL ~ 
15-HCB-12" EN-02-HCB-12 II ~ ) 1-----....,;___;_"'7, "'T'---{:>J<:}-----------7 M- 2 2 E N01 

CHARGING PUMP "<" BG-264-HCB-8" y < M-228G03 *--------------------·~ ..... -,......------L-----.......J 
( c s) 

17-HCB-8" 

I 5 If 4 

~ ( F-8 l 

~ j 
~~..-_..,.I-- 2 11 s. w. 

V?~4~ ___ _ 

~ 

I 3 

( F r J 

I 
2 

I 1 
REV. DA.TE DRAWN 
18 OE-259 JHK 

CHKD. SUPV. APPD. 
MAL AMR N/A 
I NCORP. 
RFR-18497 A. 
REV- DA.TE DRAWN 
19 11199 RLW 

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

CHKD. SUPV. APPD. 

OJB AMR N/A 
I NCORP. 
MP 89-1035 
I PARTIAL) 
REV. DATE 
21 111102 

DRAWN CHKD. SUPV. 

RLW MAL DLB 
INCORPORATE 
MP 89-1 035A 
CPARTIALJ 
REV. DATE 
22 082003 

DRAWN CHKD. SUPV. 
RLW MAL TWS 
INCORPORATE 
MINOR CHANGE 
CAR 200305155 G 
REV. DATE 
23 091003 

DRAWN CHKD. SUPV. 
MAL EWM TWS 
IN CORP. 
MP 89-1035A 
CPARTIALJ. 
REV. DATE 
24 110904 

DRAWN CHKD. SUPV. 
MAL RLW TWS 

l NCORP. 
RFR-22941 A f---

NOTES: 

1. LOCATE CONNECTION ABOVE NORMAL WATER LEVEL. 

REV. DATE 
25 082007 

DRAWN CHKD. SUPV. 

RLW EWM TWS 

INCORPORATE 
MP 89-1035A 

REV. DATE 
26 102914 

DRAWN CHKD. SUPV. 

MAL RL W LMP 
IN CORP. 
MP 1 3-0028, 
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 PJPE REQUIRED FOR HYDROTESTING. 

6. ISOLATION SWITCH PROVIDED IN THE CONTROL ROOM FOR POWER 
LOCKOUT OF VALVE HV-8813. 

1. THE THERMOWELL FOR TE-6 WILL BE IN ACCORDANCE WITH 
SPEC. J-563(Q). 

8. TEST INDICATING SWITCH TO VERIFY CIRCUIT OPERABILITY. 

9. 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 
ORAIIN <OATEI 

1 
NIA PIPING AND INSTRUMENTATION DIAGRAM 

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

SUP~. <OATEI 

N/A FSAR FIGURE 6. 3-1 SHEET 1 

APPO. <OATEI LOCAHDN'l ( "'\/\ I CLASS 
N/A CALLAWAY ENERGY CENTER J26\ 

UNION ELECTRIC COMPANY M-22BN01 ( Q) I REV. 
ST. LOUIS, MO 26 

I 1 

F 

-

E 

D 

c 

B 

-

A 



H 

G 

F 

E 

D 

c 

B 

A 

8 

RWST 

< M 22BN01 

I D-8 1 

3/4" X 3/a" RED· 

130-HCD-3/,q"---; 

7 
HCD ECD 

•I .. 

072 BCD 3/4" 

v 1 21 

F I 
928B 

F I 
928A 

FE 
928 

6 5 4 3 2 

~ e----r-~17 ~ GJ~-,--8 
I II HY 7 II ACCUMULATOR COLD 

LEG 4 TEST LINE 

I I 8964 <0---1 --s cciLso;{;' ) M-22EP01 >--------1 
CIS "A")_ __ II---~ ~':. AS,r"--c'#-. ~·· y I [i] T ' I 
CLOSESC" 1 I ,- I e ~ ::; IC-1 1 ~I 

S I 3// Z-8881 ----T-- H8
1
8
5 I ~ 0 71 

3'<" I "~ PI F"'o " I .-+114-:l TEST N r y 8889A 0( 
IV1 I S ,c~ 929 0\ I :J CONN. I 011 ail 
'L I t1"o zs FCDV138 I I 0 ___ j ~~ s --- ~~--£ 

~ ~ :;] 8~~4 t;;\ 'W-;:s--,-0 ~ ~ 8871 I"~ I 1 v257 ~~7 I F~ II ~17 B 
~: ~ Y ~96j) _;, §: P92 I ~87;/ y I I 041-BCD-3/4" • ... I ,------ w 1 ___ l_? ___ 2_8889 A 

~===~{J'---~->_JI"_~o~7~2~-B~C~D~-~3~/4~'-'--i~~~/.~--~0~7~1=-B~C~B~-~3~/~4-"_j__~____J====-~~--~-~~~------L-{V 15}2 -,-------------'--~-'-------------'-~06~8~-~B~C~D-~3~/=4~"-I _____ I ___ ,_,_ __ T~fErJ-047-~CD-3~~-----~ 
F.c. 3'<" ~.c-:' v ~ - 3•4'1V1 1 1 1 1 1 ,. 

1 1•z"x ~;:< RHR TEST LINE o' 119-BCD-3/4"1 ' I ~- 7 -_ -~I'./ 

! 

1 
REV. DATE DRAWN 
24 o3oao1 MAL 

CHKO. SUPV. APPD. 
SKC JHC N/A 
IN CORP. 
RFR 21102A. 

REV. DATE DRAWN 
25 041801 MAL 

CHKD. SUPV. APPD. 
RLW DLB N/A 

IN CORP. 
MP 97-1010 
FCN-06. 

REV. DATE DRAWN 
26 042001 RLW 

CHKD. SUPV. APPD. 
MAL DTW N/A 

IN CORP. 
MP 00-1015 
I PARTIAL! 

REV. DATE DRAWN 
27 042101 RL W 

CHKO. SUPY. APPD. 
MAL DTW N/A 

3// RED. lr N Tl ,_.]\ -- "~I~ 
, scD Bcs ~'-' N 1 <Y- 1 c 1s "A" 1 1 1.,. "':' > 1:;: '3»<J-" ~ 

V122 ~S ;:_;B _c_B.j-- >• ""' I -,CLOSES I ~ ~~~~,? ~ 8,.,:;; ';w;:; cu ~ ' v 8 r:;; IE-21 ~~;~ ___, I vz49 @s 
1 

0 I (zs\ - ···· "' ~-"Jr- c; 
-065-BCD-3/4" IN CORP. 

RECYCLE 
HOLD-UP 

MP 00-1 015A. 

TANK V120 < M-2 2 HE 0 1 ~-H.f :.01. I:-t!.C.Q :;> L 'L:- ---.... ... t---"0.;.7"-3 --'B;;.;C;;..:D;..-..;:3.;./-'4-" _ _. 

I A-8) I 
128-ECD-3// 

1" x 3// RED. 

r ~ 63 f _____ ...,.__ I ~s u w u _j-; :::2: :r: 7 w 
' -- HY [() •• ~ ITI := y m ~>~ EJ-050-BCD-3/4" V219 I ~ "i< 4k or- N 1 

3'{ TE~ CONN. r-:------ - I 8881 AS l ~ ~ o m S ~- . S - ~:i ::; 

REV. DATE 
28 09060 

CHKD. SUPY. 
J HK TWS 

IN CORP. 

DRAWN 
MAL 

APPD. 
N/A 

RFR 21810A. 

~ [i]~ 
l-l!l2.J 

3 " ~ ~ o I 011 

1" X 1/{ RED. 
I " "2 x 3/a" RED.-~-\ 

pI 
20 

COl SAFETY INJECT I ON --._ 'R-V . , ) 
IiJ SYSTEM TEST LINE 1 "'0, 1 v:;-;<Il F. c .• ~ • " ,AS , HV ~, 

CIS "A"(--<{>- HIS ~ • 041-BCD-3/4" ---7 - 8889A • v57-BCD-3/4" 
) 070 BCD 3/4" --..- ~ "--./ 

CLOSES 88 M 22EM02 I ~I FO ll ~ § 
AS 018 ACCUMULATOR COLD I 'I HV I HV \ ~ ---------'. ZS 

[}]~ 

~ 8------~ 017 HCD HCB 

~~I --e ~~r m S p 
> Jil' ~ ll_807 

3,," r 0 I I I B-2 I LEG 2 TEST LINE 1 Q1 :,_ ~ 88898 ~8889C 1 ~@ 8889D 
IV 1 11 1 ) ~P-402-BCD-3/4" I "I '- 1 FO "--./ ~ Y 

M-22EP01 /------------· ci_1 1' '...:_ I 'J:' 7 S ~~ -~ ACCUMULATOR COLD wl m AS ) f7Lh7L-c- I 
'- ~ ~ IE-31 LEG 3 TEST LINE I as ''/,~" ~ I 

'".:~ FO\ ~y II ) )- I J, I r '-'vv ACCUMULATOR COLD M-ZZEPOl --- r00 ~ t<j' ~ I 
HV 

FROM RHR HEAT EXCHANGER 
''A'' TO CVCS CENTRIFUGAL 

CHARGING PUMPS 

92 
022-HCB-6" 1" 

..., ID1~u -;:"] I 

g.' GJ~ o,r s 
·- 8888 LEGS 1 & 4 TEST LINE - HYj S 8 ~-11 

u I"-"~ ZS ) )~--....;;0.;;;6.;;;9_-;;.BC;;;.D;;.-...;3;.;/_4.;..'_' ____ 1c_-_3_ 1 __________ -------------' 2 ~889): ~ l m 88890 n J, "--./, 
/ HV '\ 8888 M-22EP01 r- ,- ""----" "' 6 y cb ~ ~ I 

< M-22BG03 )-]---[)<(' 023-HCB-6" 

I B-8 l NOLT.EO .14 m 

BG-401-HCB-6" Is\ ~ 

g [__H_W ro m 

? ;: .. ~ ~ 
;::: ,. N ~017 

I 

_0> 'I" 
L:.J 

1"(D) 

L __ 0 ~~~~) 

ACCUMULATOR I P58 (8888 IG-21 RECYCLE HOLD-UP TANK ·~ )\ \HIS -~ ---6 __ II asN, :;0' ~ II 

FILL LINE ,voo~ 038 ccB 1" L- r----------) T ~ ~ 

coMo-LZI2NEGGOW2AT(ER )fG--'b119-HBuC-2" c3c,,o''x sees 3,8'' Ms §8'-'t '-'N /{ CONN & I ~u I_VI ~ ~ 

RWST 

M 22BNOI 

IB-61 

RECYCLE 
HOLD-UP 

TANK 

0 
u 
I 

001 HCB 8" 

f _;;: ~ I HIS S FE \S/ m ~ ID•1 :,; m en -I:? -0 --------~ 
N CCB HCD V 

( F - 3 ) EG-304-HBC-1" ~ ,r :::: ll_807Jl m 'J:'-~8 
:::>! ~ s 

023-HCB-6" • ~ 
~~~~----~~ .... ~~~ 

3//RED. /// TUBING > 
a5 rn~~ J _L o 

~926A 

0 
u 
I 

>, 
L:.J1 " [i]~ 

l-l!l2.J 

:r:: m _J u ...,.. ~ ",'{- ----l-~ ~ c&l I -FD/918 /L8._8_5H3C-AD:2.:._1 o ~ 3/4, - co ~ ~ ~ ( L l _vool > ~ RCS HOT LEG-2 

u ::-.r CD ~V25 ... 3 " ~E'D. TEST CONN. ~R ;... 188HOV2~ 8 I'll ._, ~ I , 010 BCA M 228801 
~ V189 T I , :1T9) ..... -~ t1T8 )--., cb 3// 3// 3/{ (]] 3 II L- I ""'-~ ' __, ..----- 010 BCA 6 II 

6 == V254 Wr---. ,-- :,. u IV1 IV) IV10 V! m rc: u IC-41 
1-"-( HH-'-II "-SS + \_< I S I S "'- y l.l l.l l.l u m ro • - rn = 3;s''QUICK ~. STARTS r<l u 0 ,.--- _j NOTE 2 

IDl ~ 

8-------~ 017 ~ 
0v'\ ~ 
ll_9 2 3 "" 

S w Fe- CONN. IV! 4 017 :~ § 8 ;::' ~ :;; m S @]6s'\_ m ~ ~· ~ ~ ~ S RHR HOT LEG 009-BCA-2'" " 

"'0~-, m S 9P7I7 HCO HCC ~ .. ~> ~;;::> --<----------------~ ~ FE ~ ~ ~ ~ _.J m RECIRCULATION I 

~· ~ c m S ~;BI-.~-1·~,.L--~'-.-', Q-4 i L 0 2;.~ 918,...-....JY~ 8 ::1 ;-/1, > ~~2-~E1J01 )---~J_:-£_41,~£B_:-~'-_I 

V199 

[+4 .... ---1 

N 
0 

'"'~ w 8 "L-1"1li"" N7\ f---C~l-~0~0:;.6 -...;C:..:;C;:;B~-;:.4 -" ""T"T"{"-......... ,....._,f--1-f: X>. (;,}-..l..-----11 II,_ ____ ...J.-------;;:;~rc~~=::::r~~~;_..;;.;.;;.B --4r'-:' =~-LfL.L.j "f-' '1 R H R HOT LEG ''z" T f SIT D f ON N . 
> 030-HCC-2"/ 8 '<57 _ c __ ,e_ I :-~-"' . ~ ..., --, ,.1 ;._,l RECIRCULATION ~ 

002 _HCB-6 " r 4"x 3" REO. 8922A I 8921A ~m ~ CCB I BCB L ~ EJ-044-BCB-5" 
}-""T"..L..,.-l....,"f----~f-....:;.::.;;;..;.;;;;:;...;;;....~~___, s u

8
u §;:, • "" rn r ~ . u ) M-22EJ01 ~------ --0---, 

~~ G (NOTE 11 l ~~ .-- 8 1\S N RED.L /SS'--'\'--1- !l- >_j cri SEE NOTE 17 _::. ~ II 
,., ~ ~ ~ /S\ HCD CCB ;: 3//X 318" 0 ~ ~ 1 11211 l f- I 

"' z 
3 " ., 

I V 1 

"' 
-+--If-~ 

~ @" PE®M01A 1u-fz'x 1 "RED. 0 ' m }> "':!£3'{X1" 1\:,S i'j'-: :.., :81 ID-11 'N:': I 

~ ~ - T~ J2 " ~ ::::, s REo. as ,. ~ ;_ / _____ ~ \(TYP. oF 2) "T • 

I ~ ~ I N u V161 3 II ...-- ,.--- 0 (.{) , y u >· , 1 " , lile<iiiiH '8 au 1 cK ~ > u v; s u - [_,r r ;: m ~ ~ 

0 
u <Il 

HCD HCB 

~ ®?-Q£ HCD HCC DRW ! TE ® L:.J 8 (0) V25;~[JJCONN.(VJ L..:.J ---h:--;:-7 ' > 
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NOTES: 
1 . DELETED. 

REV. 
29 

DATE 
11 0402 

DRAWN CHKD. SUPV. 
RLW MAL OLB 
INCORPORATE 
MP 01-1019A 
REV. 

30 
DATE 

1111 02 
DRAWN CHKD. SUPV. 
RLW MAL DLB 
INCORPORATE 
MP 89-1035A 
REV. 
31 

DATE 
041905 

DRAWN CHKD. SUPV. 
MAL RL W TWS 

INCORP. 
RFR 22941A 
REV. 
32 

DATE 
101305 

DRAWN CHKD. SUPV. 
EWM T JC MAM 

INCORPORATE 
MP 05-1004A 
REV. 
33 

DATE 
060707 

DRAWN CHKD. SUPV. 
MAL T JC MWH 

INCORP. 
MP 07-0016, 
REV. 0. 

2. DRILLED RESTRICTION 3/ 8" IN DIAMETER. POINT 
AT WHICH QUALITY GROUP CLASSIFICATION IS 
CHANGED FROM ''A'' TO ''B''. INSERVICE INSPECTION 
WILL BE PERFORMED ON CLASS "A" PIPE UP TO 
THIS ORFICE. 

3. SEE WESTINGHOUSE DRAWINGS 1145E04 SHT. 1 .z & 3. 

4. DELETED. 

5. DELETED. 

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

ACID WILL 
CLEANING 

7. FOR P & ID 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 

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

17. CAPPED SWAGELOK ADAPTER. 

18. TYGON HOSES ARE INSTALLED FROM THE SAFETY 
INJECTION PUMPS MECHANICAL SEAL LEAKOFF LINES 
TO PUMP SKID DRAINS PER RFR 010613A. 

AS-BUILT 
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1' FOR GENERAL 
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I 1 

NOTES & RE FE R~NCES SEE DWG. M- 22EM0 1. 

3. SEE OWGS M FOR EOUIPME - 23EM02 . M-23 E ~08 PERMANENTLYN~ E ~8~E8HOWN 0~ T H I ~ -5~6M09 & M- 23EM10 
4. DRIL LED FROM SERV I CE. . THA T HAS BEEN 

QUALITY RESTRIC TI ON -:-,s" IN 

REV . DATE DRAWN 
4 1 1 1891 MAL 

CHKD . UPV . APPD 
DLBr TJM NIA 
REDRAWN FOR 
CLARITY. 
REV. DATE DRAWN 

5 08119 J HK 
CHKD. UP\1. APPD 
DL Br TJM NIA 

1 NCORP 
CMP 90-1037, 

RE V. DATE DRA\1/N 

H 
6 07 199: DLBr 

-........._ CHKD. UPV. APPD 

BEYO "" RLW TJM NIA 

TO "8" {ROUP CL ASST FJ CA T JgNJAMETER . POJ NT AT WHIG 
_ CLASS :,A,N~ERVICE I NSP ECT ION ~i CHANGE D FROM "A' H 

f -- IPE UP TO THIS ORF I C~~ BE PER FORMED ON 

5 . THIS CONNECT ION I 
I FL EXl EMERGENCY CS TO BE JSED ON LY FOR ORE COO _ING . 

6. DEL ETED 

7 . DEL ETED 

8. DEL ETED 

NO - DES I GN - BASIS INCORP 
~ f';;R ;:;F R;--:;1ecOC<08_'!0~S 'C8 _ _j 

REV . DATE DRAWN 
7 11089 DL Br 

CHKD . UPV. AP PD 
HLP TJM NIA r-----
1 NCDRP 
RFR - 14287A 

REV . DATE DRAWN 
8 06169 DLBr 

CHKD. UPV . APPD 
HLP AMR N/ A 
1 NCOR P 
RFR-15100 

REV . DATE DRA\1/N 
9 07129 DLBr 

CHKD. UPV. APPD 
HLP AMR N/A 
1 NCORP 
CMP 9 4 - 1018 

REV. DATE DRAWN 

G 

9 . DEL ETED . 
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10 04059 SB R 

CHKD. SUPV. APPO. 
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11. DEL ETED 
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SUPV. 
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AS-BUILT 

REV. DATE DRAWN 
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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
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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



CALLAWAY - SP

Rev. OL-14
12/04

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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FIGURE 6.3·3 
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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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FIGURE 6.4-1 
SHEET I 

TYPICAL DETAIL 
SEALING OF PIPING PE.NETRATION 
THROUGH CONT. RM. FL. OR WALL 
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FIGURE 6.4-1 
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TYPICAL DETAIL 
SEALING OF DUCTWORK PENET. 

THROUGH CONT. RM. FL. OR WALL 
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FIGURE 6.4-1 
SHEET 3 

TYPICAL DETAIL 
SEA LING OF CABLE TRAY PENET. 
THROUGH CONT. RM. FL. OR WALL 
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FIGURE 6.5-1 

CAPACITY CURVE 
15215-1 C-304SS-6.3 

WHIRLJET NOZZLE 
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CAPACITY GPM 
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Figure 6.2.1-9 Deleted 
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Figure 6.2.1-10 Deleted 
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Figure 6.2.1-11 Deleted 
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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. 

AS-BUILT CLASS 
DRAWN (DATE I 

1 

N/A 
CHKD. (OATEJ 

N/A 

PIPING AND INSTRUMENTATION DIAGRAM 
CONTAINMENT HYDROGEN CONTROL SYSTEM 

SUPV. (DATEJ 

N/A FSAR FIGURE 6.2.5-1 

APPD. (OATEJ LOCATION 

N/A 

UNION ELECTRIC COMPANY 
ST. LOUIS. MD 

CALLAWAY PLANT 

M-22GS01 

1 

CLASS 

REV. 

1 0 ( 0 ) 

H 

G 

F 

E 

1+-

D 

c 

B 

A 



0 0.2 0.4 

LIMIT 

0.6 

(MILLIONS) 

0.8 1 1.2 

ZINC AREA AT 4 MILS THICK (FT 2 ) 

CALLAWAY PLANT 

FIGURE 6.2.5-2 
REV OL-8 11/95 

MAXIMUM ALLOWABLE 
QUANTITIES OF ALUMINUM 
AND ZINC IN CONTAINMENT 



4 

-~ 3.5 0 -z 
0 

~ 3 

z 
2.5 w 

(.) 
z 
0 
(.) 2 
w 
:E 
:;:, 
..J 1.5 0 
> 
z w 1 
(!) 
0 
a: 
~ 0.5 
:X: 

0 

0 20 40 

nME AFTER LOCA (DAYS) 

CALLAWAY PLANT 
REV OL-3 

FIGURE 6.2.5-3 6/89 

HYDROGEN VOLUME CONCENTRATION 
IN CONTAINMENT WITH ONE 

RECOMBINER OPERATING AT 1 DAY 

60 

kl..e31/:i-7/18 



1.2 -a: 
:J: 1.1 -tJ) 
w _, 
0 1 
::E 
rA 0.9 _, -
~ 0.8 

z 
0.7 0 

~ 0.6 w z 
w 0.5 0 
z 
w 
0 0.4 
0 a: c 0.3 > 
:J: 

0.2 

0 20 40 

TIME AFTER LOCA (DAYS) 

CALLAWAY PLANT 

REV OL-3 
FIGURE 6.2.5-4 6/89 

HYDROGEN GENERATION IN 
CONTAINMENT 

60 

1Cl-t3113-7188 



700 

-en 
600 w _. 

0 

~ 500 _. -z 
0 

~ 400 

:::;, 
:IE 

300 :::;, 
u 
u 
c( 

z 200 w 
(!) 
0 a: c 100 > 
:::1: 

0 

0 

Zr-H20 

20 40 

nME AFTER LOCA (DAYS) 

CALLAWAY PLANT 
REV OL-3 

FIGURE 6.2.5-5 6/89 

HYDROGEN ACCUMULATION IN 
CONTAINMENT 

60 



-":::!e 0 

z 
0 

~ z 
w 
0 z 
0 
0 
w 
:E 
:;:) 
..I 
0 
> 
z 
w 
C) 
0 a: c 
> 
X 

10 

9 

8 

7 

6 

5 

4 

3 

2 

1 

0 

0 

LOWER FLAMMABLE LIMIT 

CONTROL LIMIT 

20 40 

TIME AFTER LOCA (DAYS) 

CALLAWAY PLANT 

FIGURE 6.2.5-6 REV 6Jgg 3 

HYDROGEN VOLUME CONCENTRATION 
IN CONTAINMENT ASSUMING NO 

PREVENTIVE ACTION TAKEN 

60 

ICL-e31/5-7118 



3.5 

-~ 0 3 -2 
0 
~ 
C( 2.5 t= 
2 
w 
0 

2 2 
0 
0 
w 
:E 1.5 
:J _, 
0 
> 
2 

, 
w 
(!) 
0 
a: 0.5 0 
> ::r: 

0 

0 20 40 

nME AFTER LOCA (DAYS) 

CALLAWAY PLANT 
REV OL-3 

FIGURE 6.2.5-7 6/89 

HYDROGEN VOLUME CONCENTRATION 
IN CONTAINMENT WITH PURGING 

AFTER 5.1 DAYS 

60 

ltl-131.1&-7/18 
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