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CADD FILE: 

C0014556 
•• :;;a 0 ,, 

"' 

.p.. 
(Jl 
.p.. 
0 
0 
vJ 
OJ 
OJ 
0 

cl 
IN MCC 

SG41A CD..P.. R~~~cc I 
FR~ - SG418 CCXI 

• ---V>'.;i! 

SPARE 

A/C UNIT 
1-AC-RW-18 

A/C UNIT FAN 
1-AC-RW-1A 

SPARE 

SUPPLY FAN 
1 -SF-RW-1 A-A 

EXHAUST FAN 
1-EF-RW-1C 

SPARE 

SPARE 

SPARE 

RAD BLDG 
LIGHTING PANEL 
LPRW6 

OFFICE BUILDING 
ELEVATOR FEEDER 

SPARE 

HOT WATER 
CIRC PUMP 
1-P-CH-18 

SPARE 

SPARE 

RESIN ADDillON 
TANK AGITATOR 

CHILLED WATER 
PUMP 
1-CHP-RW-1A 

DEWATERING 
CHILLER UNIT 

~ > 

~ l---==,-1---~ ~~~.., ., 
"' (3D47) I 't ; 

" ~ 
"' 

t-J MW41 ;I:: .. n 
O (3047) ~_.r"':.i ' 

~ 
~> 

~D 

u 
,--,,r::~a "" c.n MW1 o .. 

0 (3047) ~ ' 
~ 

MW51 
(3047) , \;! 

"~-Ll , 
~ 

t.l 
[CJ]--.,,_~ ' 

., u O> 
~ u, 0 

> > 

"' a, 

[CJ]--.,,_~ ~ 
" u O> 
_. ~ ~ 

~ .30KVA ~ 
480-12D/208V ~ 

.31,1160HZ i.J 

II~ ,6. ..... N 

IMW163~ ~~~ ~ 

g 

O 0 
> > 

"' D 
MW211 ~ :;u 

., u 
~ 0 

> ~ 
u "' 

~"' 

~ "' -......, MW96 v1 .. • 
N (.3046) ~ "' 

~ 

~ ~ 
~ 

~ 

~~ 
~ 

~ 

' vJ MW.321 "' 
~ (3066) ~ ~--

"' D 

u, MW171 ... ~ 
(3066) "--"...l ; 

MW47 ;;! 

~ 

"' ~ 
DEWATERING 
BLOWER SKID 

20A ~;ol MW45 l'T""""""'T'I 

~ X 8 ~ ~ 
50A '!I 

., 
0 

~ 
0 

~ 

SPARE [CJ]--.,,_~ j: 

" - 0 

RAD BLDG 
DISTR PANEL 
PPRW1 

II~ L:,. 

I I MW15 ~~ 
~ 

" 

§ 
~ .--= 
§ 

ili 

SPACES (2) 
FOR FUSED SWITCH 

SPARE 

SPACE 

112.SKVA 
480-12• /20BV 

31,11 60 HZ 

't .... 
DO 

~~ 

~ 

ABSORPTION UNIT 
1-CH-RW-14 FDR FOR 
REFRIG PUMP 
1-RP-RW-1A (1.5HP) & 
SOL PUMP 

MW231 ~ ~ 
~ r,.l {.,I 

0 0 1-SP-RW-1A (1.5HP) 

RAD BLDG 
LIGHTING PANEL 
LPRW4 

5 TON LOADING 
DOOR HOIST H 1 B 

WELDING RECPT 
903-6 CONTROLLED 
CORRIDOR 

II~ 6. • • 

I I MW252 ~ ~ ~ 
~ 

480-120/20BV • • 

~ 

391 60 HZ ~ 

r:'\___. MW71 • r 

~ CD vi vi 
0 _. 0 O • • l> UI a, 

~ 
~ MW181 ---,>>--+ 

~ " "' - 0 > ~ 
MOTORIZED DOOR ---,·-'M,cW~2~8c!1 ____ fr7]h 
B114 FEEDER (1/2HP) ~ ' 

10 TON DEMIN 
CRANE C1 FEEDER 

RAD BLDG 
LIGHTING PANEL 
LPRW3 

RADIOCHEM LAB 
PNL RLP1 3165 

OFFICE BLDG 
LTG PNL LPOB2 

LOW BACKG'D 
COUNT RM 
PANEL LBCRP1 

~ 
- u " ~ - 't ~ 

MW291 • 
., O> 

~ 

" ~ 

~ - 0 ~ 
11~6_ • 0, 

~ ~ -• 0 

~~~ 
~ 480-120/20BV • • 
u 3111 60 HZ 

II~ L:,. u, 

MW255 ~ ~ fTl 

~ ~ 
~ > 0 
t,.J 4B0-120/20BV • 
~ 3'1160HZ 

FUSED DISC 
NEAR LPOB2 
(SPARE) 

-rr:::::n--,_; 

35 TON RADWASTE 
LOADING CRANE 
FEEDER 

-.J ~ 
u, 0 
> ~ 

0 

~ 

MW241 • 

" - 0 0 

u, 
~ 

RAD BUILDING 
ELEVATOR FEEDER 

~ ~ l'i 
MW191 ~ r 

~ " O> O> 
- ~ ~ O> 

> 
SPARE [CJ]--.,,_---,>~ 

"" "' ~ ~ 

RAD BLDG FLOOR r--;r, °' 
DRAIN SUMP 1H MW121 - .,, CD 

DUPLEX PUMP 1 H2 (3040) §!I ..,. 

" 
RAD BLDG EQUIP ~~~ °' 
DRAIN SUMP J r...:, MW111 - .,, n 
DUPLEX PUMP J2 (3040) §!I ..,. 

" 
RAD BUILDING r,n O> 
SUMP 1K ;-->" MW131 ..... .,, o 
DUPLEX PUMP 1 K2 u, §!I ..,. 

" ~ "' 
SPARE ~ 

~ 

SPARE ~ 

~ 

O> 
~ 

ij 

WELDING 
RCPT 

COL R-15.7 MW161 ~ 
& 14.4 ' 

EL 918'-o• 

EE-DSC-(C-932-CORR)240 11~ 

~r COPY MACHINE ~ 
3RD FLOOR OB ~ 
BY LOCKER AREA -I CD 

EE-DSC-(C-932-CORR)120 

" O> - ~ 
I::,. 

480/240 

MW330 0 ~ 

O> 

~ 

ij _.,__~ ~ .--= 
g 

H & V CONDENSATE ..... MWS ..... 21 
PUMP · 1----e"=~----< u, ' 
1-CP-RW-18-8 (.J1 (3403) >., 

MCC RX FEEDER 

SPARE 

SPARE 

CHANGE AREA 
H & V POWER PANEL 
PP-CH-1 

SPACE 
FOR FUSED SWITCH 

SPACES (3) 

MW101 

NOTE 3 

'l 

" "' 

l'i 
[CJ]--.,,_~ ' 

" u "' 
-'!; !; i 

[CJ]--.,,_~ 
" "' "' ~ ~ g "' 

a, I I MW202 [CJ]--.,,_~ ' 

" "' - 0 > g "' a, 
~ 

~~@: 

"' WELDING ELEV 934' -0" MW258 ~ 
RECPT NR ELEVATOR ~ 

SPARE 

SPARE 

~ 
:r::: CD • RMV-RM-30A 
o5R-§ 
~G>:;o:!!:: 
O<i;~ 
:;o(Tl~-1 

MW341 
tn 

<: 

~ 

" "' O> - 0 0 > > 

[CJ]--.,,_~ 
" "' - 0 > ~ 

i 

"' 
[CJ]--.,,_~ ~ 

" ~ g 
"' a, 

-•-~ ~ 
. -

Cll ~ ~ 

Ul ~ • ~ RMV-RM-308 '!I ,-, 
"' ~ "' 

BIOCHEMLAB SAMPLING RM I MW331 ~.,,_ µ 
HV STARTER (HF-RW-1E) -----,..;. 

SPARE 

EXHAUST FAN 
1-EF-RW-1A 

SPARE 

., ~ "' 
- 0 0 > > 

~ £ 
.. "' r7F-'l o 

--.J MW31 ~ ; 
u, (3047) • 

'l~ 
O> 

"' 

" ~ > G)V1 
:;; 
G) 

-~ 
i 
V, 

"' 

.i,.. 
m 
0 
< 

"1 m u-1 

(lJ O '9.10 co -
5 • 0-1< 
z 
<> ID ~ 1:::: 
"'C 
r (/) 

"' 
~ 
0 
0 -"' I 

0 
-..J ~ 

I
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zO 
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0 
0 

I a:: 
7J 

=< l:; 
7J--< 
- a:: 0"1 

~~ 

o--.,z 
o 2 crri 
z~:;o:e ~;ez 
~~ui~ n (Tl I ;,o 
-IO fTI -1 

o-

"'"' n "' a,> i:oo-<r 
lonUl 
:::jzo~ 
· Zz--1 

"' Cl -'< i\! 0 
iac,z o~,.. 
a,"'"' 
-< ill 

I 

"' !" 

,. 

REACTOR BLDG 
ELEVATOR FEEDER 

REFUEL PLATFORM 
FEEDER 

RWCU PRECOAT 
TANK MIXER 

RWCU RESIN 
FEED TANK MIXER 

-

REMOTE 
FROM MCC IN MCC 

MU106 ~ 

' a, O> 
...,, ~ ~ 

> 

I' 

> 
MU103 ~ :;u 

" u u 
- 0 0 > > 

~) MU118 
1 I/I ..... ~ CD 

... (3066) 1st H 
~ 

~ MU113 n 
_.. (3066) " IL.__J::.J 

~ 

LTG PNL 
CRDF 

II~ L:,. 

1 1.u1203f~"' >> ['J• 
3~

1 

~o o 

SPARE 

SPACES (9) 

REACTOR RECIRC 
M-G SET 1B 
OIL CIRC PUMP 181 

SUPPLY FAN 
1-SF-R-1A-B 

REACTOR RECIRC 
M-G SET 1B 
OIL CIRC PUMP 182 

EXHAUST FAN 
1-EF-R-18 

REACTOR RECIRC 
M-G SET 1B 
OIL CIRC PUMP 183 

EXHAUST FAN 
1-EF-R-1• 

LTG PNL 
LPR3G 

SCOOP TUBE 
POSITIONER 1 B 
VIA TB 1099 

SPARE 

WELDING 
RCPT'S 

COL 
P-9.3 

COL 
N-6 

REACTOR BUILDING 
VENT MONITOR 
RMV-RM-40 

WELDING 
RCPT'S 

COL 
K-10.5 

COL 
K-8.2 

30KVA • • 

"' 

4B0-120/20BV~ 
3'1 60HZ 

.---,,•~ 
I 'l g g 

OIOIOIOJUl.f',.{.,lt,.J_. 
'TlfTICJ(")fTlCDCDCD'T'I 

u 
_.. M~1 ',;! 
O (GE 730E19788) 

MU21 
(3039) 

" ~ 

~ 

.. 
~ 

u 
_.. MITT1 ~ 
O (GE 730E19788) 

" ~ .. 
Q MU51 
o (3039) 

~ 

~ 

u 
_.. M~1 j: 
O (GE 730E19788) 

" ~ .. 
Q MU11 
o (3039) 

/; 

~ 

~ I I MU101 [CJ]--.,,_~ ' 

-

-
u, 

a, "' "' - O 0 > > 
u, 

MUBX ~ ~ ~ £ 

~ 480-12rN 1ft > 

~ ~ 

MU104 ~ 

" "' "' - O 0 > > MU105 

u, 
;a 

u, 

MU114 ~ ,I 
a, "' u 

~ ~ 

MU108 ~ 

" "' "' - O 0 > > MU109 

~ 

1/2 TON CRD 
HOIST H11 

n____ . MU91 ~ 
~ CD _. vi 

~ 

2 TON JIB 
CRANE 

WELDING 
RCPT'S 

SPARE 

COL 
Q-10.5 

COL 
M-8.6 

DRYWELL FLOOR 
DRAIN SUMP 1 F 
DUPLEX PUMP 1 F1 

DRYWELL EQ DRAIN 
SUMP 1 G DUPLEX 
PUMP 1G1 

g - 't ~ 

O> 
a, 

MU110 ~ r 

" O> O> - 0 0 > > MU111 

REMOTE 
FROM MCC 

"1V51 
(GE 791 E27D) I 

M\1151 
(GE 791 E270) 

I 

"' a, 

~ ~ ~ 
" u u - ~ ~ 

IN MCC 

" 
~" 

~ 

~H 
~ 

DILUTION FAN 
1-•F-OG-18 

~ I .~--

~ (~;~, I 0~~~ 
SPARE 

LTG PNL 
LPR2G 

SHIELDING DOOR 
R113 FEEDER 1.5HP 

WELDING 
RCPT'S 

SPACE 

BOOSTER FAN 
1-BF-R-18 

COLS 8.2 
& 7.1 

COL 
N-7.1 

~ C) • 
~ 

"' 

~ 
~ 

II~ L:,. 

I l""104~f~ ~ ~ 
~ 

4B0-120/20BV > > 
3~ 60 HZ 

"1V41 ~ ~ 
a, 

't ~ 
t.l 

M\/91 ~' 

" O> O> ..... ~ ~ 
MV92 

~ 
a, 
~ 

"' M\171 o 
(3043) 

~ .. 
"' o7f'.-") D 

REACTOR WATER m )---;;'"°~1,1V;;'3;';1;,;:""--, 
CLEANUP RECIRC o (GE 791 E263) "---"'" 
PUMP 18 CD -

MOTOR SPACE 
HEATER PANEL SPR2 

LIGHTING PANEL 
LPR1G 

BASEMENT EQUIP 
DRAIN SUMP 1 E 
DUPLEX PUMP 1 E1 

RECIRC FAN 
1-RF-C-18 

CONDENSATE UNIT 
DUPLEX PUMP 
1-CP-R-1 A-1 

CONDENSATE UNIT 
DUPLEX PUMP 
1-CP-R-1A-2 

FUME HOOD 
EXHAUST FAN 
1-HF-R-18 

FUME HOOD 
EXHAUST FAN 
1-HF-R-1A 

MAIN STEAM 
TUNNEL FAN 
1-FC-R-1KB 

SUPPLY FAN 
1-SF-C-1A-B 

SPARE 

REACTOR WATER 
CLEANUP PHASE 
SEPARATOR 
SLUDGE PUMP 

"' 

II~ L:,. - ~ 
I 

1
1,1V157 3 f ...!,!illLrr--n ~ • 

3~ 
480-120/20BV > > 

3'11 60 HZ 

II~ L:,. 

I 
1

1,1V 1 02 3 f -'ffiQLrr--n_ _,.~ ~ 
3~ 

4B0-120/20BV > > 
3~ 60 HZ "' u 

1,1V1 
(3040) ~H 

~ 

1,1V1 31 

(3036) " l«......J:.J 
~ 

"' D 

u 
M\1161 fTI 

(3043) 
~ 

- ~71 -
"' ~~ 't 

u 
~ 

" ~ 

"' 

0 .. 
MV174 I /~ ~ /' 

a, 

"' - 't u, g 

"' 

0 

MV8 I /~ ~ t 
a, "' u 

t;: ~ 0 0 
> > 

--.J M\11 75 ib 
"' (3039) 

~ 

~ 

r..., 1,1V1 41 /; 

O (3036) " i,<__.t.J 

t" 

~ 

~I; 

"' .. 
M\1111 fTl 

(GE 791 E27D) " ~~-

z 
0 

~ 

fTl CD vi -I ;,o -I -I :,, ['1 
0 010Irr1If'Tl • :J>-
C CD-1"-rrl!j;ITl:.OCO 

~o~ 
"' ,, 0 s; "' ,, 

~ --< 
0 "' ,, V, 

=5 ~t-,>Ul-<~~!::jI 
~0:-1 Zo, 
rr1 ovl • oc;, • :;oo 
z CD~~ol'Jrf'Tlo 
---J • v1rri:ii:::=:iUl~ 
> :;o-Un-1-<­

Pi>' • rr,;u• z 
~ :;;o~Ul~;t,,µ 
Z -1rr1i:> C 
0 I'Tlrrl;uRo-1"-C 
0 ITI fTl Z ITI CD fTl 
Z ::tl-t Otn 
fTl =I ,:EI 
o (Tld~oo--> 

-uS;: r,.)G) 

2 iO • --t~~;u 

)\
-u :e~~~ffixg -<- u,""Z zz•··z· :ii: • 
ITI G)G)TI :fJ . ~> 

0 > ;:: 

~ s\! " tL:::!o 
0~ 

c,zO '>,, 
"'' <: " "',, 0 zcz 
~ z --t 
~q~ 
-<-0 O' 
DZ u, 
:;· Pl­
" u, ~"' ~ >C>I 

" "' u, -. ,, 

~ 
~ 
C: 
'!I 

~ 
~ 
u 

~ 

CD G) IT] 

C 
CJ) 

Cl 

I I 
a," co u,c 
u,, 
"0 
!e ::/ r;; 
~,, G) 
~ fTI fTl 
(Tl :ti z 
~"' 0 
~ 

u, c' 
~u, 
cC> 
i(l 

cl 
SG31A 
SG318 

CJ ... 
co, 
V, '.ii! 

't 

-;o 

~ 
;o 

(lJ 

G) V1 
:;; 
G) 

"' 

.i,.. 
m 
0 
< 

s m u-1 
5 a -s. ls -o 
iii)> u-1 < 
~ ID ~ 1:::: 
~c~ 
"'(/) 0 
r 0 
"' tn 

°' IC I 
"; -

I
C S:: 
zO 
=10 

0 
0 

I a:: 
7J 

::.! l:; 
:9~ 
0"1 

~~ 

cl 
SG36 

CJ-I> 
co, 
V, '.ii! 

> G) V1 

25 
"' 

-;o 

~ 
.i,.. 
m 

;o 

(lJ i-s m u-1 < 
5 o '& 

0 
<,o 

z O 1:::: 
G) )> u-1 

~ID~ 

~cl~ 
"'(/) 0 
r 0 
"' "' -
I 

'" -..J 

I
C S:: 
zO 
=10 

0 
0 

I a:: 
7J 

::.! l:; 
7J --< 
- a:: 0"1 

~~ 

< 

RAD BLDG FLOOR 
DRAIN SUMP 1 H 
DUPLEX PUMP 1H1 

FLOOR DRA[N 
SAMPLE PUMP 

RAD BLDG EQUIP 
DRAIN SUMP 1J 
DUPLEX PUMP 1J1 

RAD BLDG 
SUMP 1K 
DUPLEX PUMP 1K1 

WASTE 
SURGE 
PUMP 

SPACES (2) 

BACKWASH 
AIR BLOWER 

WASTE 
COLLECTION 
PUMP 

LTG PNL 
LPRW1 

SPACE ONLY (2) 
(FOR FUSE SWITCH) 

RADWASTE 
AUX CON• 
BOOSTER PUMP 

SPARE 

REMOTE 
FROM MCC 

MP1 
(GE 791 E270) 

MP51 
(GE 791 E270) 

I 

IN MCC 

~
" ' -

" 

~H 
" 

MP11 
N (GE 791 E270) ~

"' ' -
" 

MP21 
(GE 791 E270) ~H 

" 
"' 

MP101 
(GE 791 E270) 

I 

I 

"~~ 

.. 
Q MP321 ~ 
O (3043) ~ 

" 
"' 

~"' oa, 

M 

© MP121 I/lo~ ~ 
'GE 791 E270)~ ..,. 

" •I~ t::,. -

I I MP345 ~ ~ •, 
~ 

48D-120/208V ~ ~ ~ 
3it 60 HZ 

.. 
en MP31 ~ 
o (3066) ~ 

" 

"' a, 

' 

..... 
a, a, ,,~ 

~ 

... 
[CJ]--.,,_~ )> 

"' "' 0 0 

~ ~ 

WELDING 
RCPT'S 

COL P-14.4 MP346 
& 1~7 

0 
m 

.. 
a, 

' 
COL ~""iJp:;;;' ~ ~ 

R-15.7 MP347 u 

WASTE SAMPLE 
PUMP 1A 

WASTE SAMPLE 
PUMP 18 

LTG PNL 
LPRW2 

LTG PNL 
LPRW2A 

SPARE FUSE SWITCH 

SPARE 

CONDENSATE 
PRECOAT PUMP 

CONVEYOR 
CONTROL PANEL 

HYDRAULIC 
BALER 

EXHAUST FAN 
1-EF-RW-1D 

WASTE 
PRECOAT PUMP 

CONDENSATE 
PRECOAT TANK 
AGITATOR 

CONDENSATE UNIT 
DUPLEX PUMP 
1-CP-RW-1A-1 

LAB DRAIN 
PUMP 

WASTE 
SLUDGE PUMP 

SPARE 

CHEMICAL 
WASTE PUMP 

CONDENSATE UNIT 
DUPLEX PUMP 
1-CP-RW-1A-2 

FLOOR DRA[N 
COLLECTION PUMP 

~NDRY-DRAIN I ~~p 1A 

r,,:~:a /; 
MP81 o , 

(GE 791 E27D) ~ ' 

MP91 
(GE 791 E270) 

" 

" 

"' CZi-• - .. ' D -
•I~ t::,. 

f9 ~P391 --=- ~ 
I I -----,..;. 

" u, O> 
30KVA ~ ~ ~ 

48D-120/208V 
3it 60 HZ 't 

[CJ]--.,,_~ ~ 

" "' "' ~ ~ ~ 

"' 
~g; 

"' u, r,,:-:a n u MP141 8 ; 
o (3043) > 

" 
l'i 

MP343 ~ ' . -----,..;. 

~ § § 

• MP349 [CJ]--.,,_~ ~ 

" "' "' ~ ~ ~ 

- O> 
a, 

MP191 v1 : 

(3047) ~ 

MP171 
(DELAVAL FD 

" 

~

m n 
2600AW : 

" 
MP161 ..... g 
(3043) 't ,>-

" 
O> 

MP261 ... .,, (Tl 
(3043) 't ' 

" 
MP251 v1 

(3066) ~ 

" 
"' 

O> 
~ 

" ..r,,. MP41 0 , • 
o (GE 791E270) ~ ' 

" 

~ " 
a, 

MP111 --r~ ij 
(GE 791E270) 't ; 

" 
" MP271 ..... r • ::> D 

(3043) 't ; 

" 
" --.J MP131 t,1 .,, (Tl 

01 (GE 791E270) ~ ..,. 

" 
~ MP61 ~ 
tn (GE 791 E270) r-,li!>---+ 

" I (BREAKER SWITCHED 
I TO OFF) 

llLAUNDRY DRAIN a> 
MP 18 MP71 ~-:,; a, 

REAKER SWITCHED (GE 791E270) r ~ 
OFF)_ ___ _ _ ___ ~ 

CONDENSATE ----

BACKWASH 
TRANSFER PUMP 

CONDENSATE PHASE 
SEPARATOR 
SLUDGE PUMP 

CONDENSATE PHASE 
SEPARATOR 
DECANT PUt.tP 

SPENT RESIN PUMP 

H & V 
CONDENSATE PUMP 
1 -CP-RW-18-A 

HOPPER 
VIBRATORS 

HOPPER 
VlBRATORS 

MCC RX 
FEEDER 

C: 

~ 

a, 

Rl 

SUPPLY FAN 
1-SF-RW-1A-B 

CONDENSATE 
DEMIN 
BACKWASH PUMP 

WASTE PRECOAT 
TANK AGITATOR 

FlLTERED TANK 
AGITATOR 

RESIN FEED 
TANK AGITATOR 

SPARE 

LAB DRAIN TANK 
1A AGITATOR 

LAB DRAIN TANK 
18 AGITATOR 

EXHAUST FAN 
1-EF-RW-18 

SPACES (5) 

SLUDGE TRANSFER 
PUMP 
RW-P-TST 

CONDENSATE 
RECIRCULATION PUMP 
CM-MOT-(CM-P-REC) 

"' MP291 t,1 .,, n 
(GE 791E270) ~ ..,. 

" 
"' 

u-1 MP401 ~ 
0 (GE 791E270) > 

@l 

" 
"' "' MP311 o, .,, (Tl 

(GE 791E270) ~ ..,. 

" 
MP211 ~ 

(GE 791E270) 't 
" 

"' ~ 

"' ...... MP7 ~r-3>:> > 
u, (3403) 't ; 

" 
"' _. MP351 ~~~-, " 

(3035) 't ; 
a, 
~ -

__. MP361 ..... .,, 
(3035) ~ ., 

a, --
"' D 

"' MP371 ..... ~~-, "' 
(3035) 't ; 

" - - "' MP381 ..... r • :> ~ 
..... (3035) ~ : 

" 
, MP241 ~ [CJ]--.,,_~ 

C) ;:;:; ~ 
NOTE 3 og: ..... ~ ~ 

g 

"' r,,:-:a o 
MP221 o ..._ CD 

0 -(3047) > 

" 
"' 

(.J1 MP331 8 
O (3043) • 

" 

0 

" 

< MP281 - ... • 
..r,,. (3066) ~ ., 

" 
MP201 ~ 

(DELAVAL FD 2600AR) • 
a, 

" 
t.4P276 ..._ n 
(3066) 1£....-1:...J ' 

" -
"' 
I/[]__,~ D 

~ 

-,.,,.~- ' MP181 't ' 
(3066) " -

"' 

-
MP180 ..... ..._ :;; 
(3066) 't ' 

" - .. 
r---,,:~:a "' MP151 r,.;i ... o 

(3047) 't ' 
a, 

...... _. ...... 
~~~~\;! 

"' "' " ' a, 
~ -

" l<....-1:.J - .. ~---,.,_,,, "' 
MPS o, ..._ o 

(3046) ~ ' 
'l 

cl 
SF41A CD ..r,,. 
SF418 65g] 

< 
> 

-~ 
0 

~ 

~ 

'1~ 

"' 

.i,.. 
m 
0 
< 

rtj - tN 
w N '& 0 
ca -
500-1< 
~ )> ~·-

p ID 
"'C ~ 
-.J (/) 0 
1 0 
"' -..J 

I
C S:: 
zO 
=10 

0 
0 

I a:: 
7J 

=< l:; 
7J --< 
- a:: 0"1 • Z 
r--< 

U) 

"' "' z 
~ 
"' ... 

-a 

o-'T'lz 
0Zc:rr, 
z~;u:,:e 
~>~< s::i= tn ITl 
n rri ::r ;u 
-I • ~::! 
l;)R-CD~ 
<D n-< r 
1 onUJ 
:::jzo~ 
· Zz"l 
"'"'­n~o 
;;j>z 
D <:t,,. -a, "' "' -< ill 

,!, 
O> 

LTG PNL 
LPR2F 

LTG PNL 
LPR3F 

MM123 

MM124 

RE~~T~cc I 
FR~ 

IN MCC -

II~ L:,. /' 

H ~ ---,>>-

~ 480-120/20BV > 
3~ 60 HZ 

5 TON RWCU 
HOIST H12 

/,\__ MM151 ~ 
~ G) {.,I 

'I; 

SPARE 

WELDING COL K-9.3 

RCPT'S COL M-11.7 

SERVICE 
PLATFORM 
FEEDER 

SPARE 

REACTOR WATER 
CLEANUP 
PRECOAT PUMP 

0 ..... 0 
> > g 

~"' 

" MM127 ~ r 

MM128 
G) ~ ~ 

" MM141 •"" :;o 

" u u 
- O 0 > > 

~~ 

--.J MM61 rri 

01 (DELAVAL FD2602Z) ~ 

" ~ 

EE-UPS-233MV PC514 PC503 ~ ;a 
(SEE DWG 3006, SHEET 5) ~ 

SPACE 
{FOR FUSED SWITCH) 

MOTOR SPACE 
HEATER PANEL 
SPR3 

MISC PWR PNL 
MPR1 

SPARE 

COL 

" ~ "' ..... ~ §;? 

II~ L:,. 

I IMM104~ ~ ~ 
~ 

480-120/20BV > > 
3111 60 HZ 

~ 
~ 

~ 

II~ L:,. 

I IMM135~ ~ ~ ~ 
~ 

480-120/20BV > > 
3111 60 HZ "' 
~ 

"' a, 

WELDING 
RCPT'S 

N-10.5 ~ • ~AUH't 

COL - I 

~ ,.,,.,,,J,J •-" r 

" "' "' 
P-8.2 ~4 

- O O > > 

WELDING 
RCPT'S 

EXHAUST FAN 
1-EF-R-1C 

COL 
K-9.3 

COL M-8 
& 12.7 

REACTOR RECIRC 
M-G SET 1A 
LUBE OIL PUMP 1A1 

REC DE-AERATOR 
PUMP MOT 

MM135 ~ 
~ 
~ 

MM136 

" O> O> ..... ~ ~ .. 
Q MM11 ~ ~ 
O (3039) ~ 

" ~ 
u 

MM81 ~ 
(GE 730E1978B) 

~ 

REC DE-AERATOR SKID 
MISC POWER 

__) .250 KVA 1 C6 
--:) 480-120V 

~ 

REC DEMIN SKID MISC 
POWER 

-3 2 KVA 1111 "e,f/M~M,'-1m--;;o=--fr7l 
480-120V IE507 SH 236 

" "' - 0 > 

-•-~ ' . , 
g 

REC DEMlN PUMP 
MOT 

SCOOP TUBE 
POSITIONER 1A 
VIA TB 1099 

SUPPLY FAN 
1-SF-R-1A-A 

REACTOR RECIRC 
M-G SET 1A 
LUBE OIL PUMP 1A2 

EXHAUST FAN 
1-EF-R-1A 

SPACE 

REACTOR RECIRC 
M-G SET 1A 
LUBE OIL PUMP 1A3 

100 TON 
REACTOR BLDG 
CRANE C2 FEEDER 

SPACE 

DRYWELL EQUIP 
DRAIN SUMP 1G 
DUPLEX PUMP 1G2 

-l----' 

- "' 
MM8X ~ ~ ~ !lJ 

~ 480-12rN 1ft .. 
~ ~~ ~ 
O (3039) "o<...-= 

~ 

u 
MM91 o j: 

(GE 730E197BB) ~ 
~ .. 

MM71 ~ ,b 
(3039) ~ ..,. 

" ~ g; 

"' 
..r,,. MM101 
O (GE 730E19788) ' " -CZi-•

-
u, 

" ~ 

MM121 ~ 

"' ~;,o:;o~o~ 0 r,.;i o 
rfTl~ o ..... o o 
g~~zg ~ > 
~f!!o 

;o 

REMOTE 
~M MCC j IN M:.C 

I 

u, 
D 

a, 

N MN72 n 
(GE 791 E27D) 

I" "'---'-.J 
~ 

cl 
SF31A CD~ 
SF318 ~g: 
't < 

-;o 

~ 
cJ 
;o 

(lJ 

-,, U) 

25 

.i,.. 
m 
0 
< 

;o 

C OJ {J.j 

5o-s.o 
-o -
iii )> u-1 < 
C ~1-
=B ID 
~c~ 
"' (/) 0 
r (") 
"' tn 

~- I~ 
"' • -

I
C S:: 
zO 
=10 

0 
0 

I a:: 
7J 

=< l:; 
7J --< 
- a:: 0"1 

~~ 

cl 
CJ -I> 

SF36 C OJ 
t----V>'.;i! 

,, V, 

25 
> 

"' 

BSMT EQUIP 
DRAIN SUMP 1 E 
DUPLEX PUMP 1 E2 

MN71 
(3040) ~H 

REACTOR BLDG 
AUX COND 
BOOSTER PUMP 

LTG PNL 
LPR1F 

CAR PULLER 
FEEDER 

WELDING 
RCPT'S 

SPACE 

COL 
P-10.5 

COL 
K-10.5 

(FOR FUSED SW) 

BOOSTER FAN 
1-BF-R-1A 

OFF GAS FILTER 
BLDG FEEDER 

DRYWELL FLOOR 
DRAIN SUMP 1 F 
DUPLEX PUMP 1 F2 

REACTOR WATER 
CLEAN-UP 
PHASE SEPARATOR 
DECANT PUMP 

EQUIP HANDLING 
PLATFORM (CRD) 
5HP 

MOTOR SPACE 
HTR PNL SPR1 

RECIRC FAN 
1-RF-C-1A 

SPARE 

~ 

"' 
MN61 "' 

(3065) " .......... ~ 
~ 

II~ L:,. ~ 
I IMN933~~ 
. 3~ 

4B0-120/20BV > > 
3~60HZ ~ 

MN91 [CJ]--.,,_~ 
' (3040) 

" - 't g 
t.l 

MN94 ~' 

" O> O> ..... ~ ~ 
MN95 

"' 'li 

"' --.J MN101 o 
"' (3043) 

~ 

MN111 [CJ]--.,,_~ . _. _. 
0) O 0 - ~ ~ 

"' D 

"' MN131 r"7,:_::J "" 
(GE 791 E270) c;:, "--~-

MN51 
(GE 791 E27D) 

" 

"' ~ 

"' 
MN116 ~ ~ 

~ - ~ 
II~ L:,. 't > 

I 1•N1213~ ~ ~ 
3~ 

- 0 0 
480-120/20BV > > 

3'1160HZ -
~ MN1 r---,~ ~ 
O (3036) ~_.r::i ,>-

~ 

~~ 

REACTOR BUILDING .---.-- u 
FUME HOOD FAN ~ MN171 l"'I 

HV-MOT-{HF-R-1C) _.. (3046) 

SUPPLY FAN 
1-SF-C-1A-A 

MAINSTEAM TUNNEL 
FAN 1-FC-R-1KA 

DILUTION FAN 
1-•F-OG-1A 

REACTOR WATER 
CLEANUP RECIRC 
PUMP 1A 

SPACES (6) 

~ 

~ 
u 

N MN21 m ~ 
O (3036) ~ 

" ~ .. 
--.J MN4 .... CD 
. u, 
OI (3039) > 

~ 

~ 

~ (~:~, 1/l~~ /; 
~ " > 

MN11 
(GE 791 E263) ., 

.. 
CZI-•-

I; 

0, 0, 0, 0, 0, (J1 
~l"'IOC"lCDl> 

-;o 

~ 
;o 

.i,.. 
m 
0 
< 

Cll Ol {J.j 

5 0 '9.10 
G) 0 -
5 • 0-1< "' <,­"'ID-< ;o 

"'C ~ 
r (/) 0 
~ 0 
I 

"' -..J 

I
C S:: 
zO 
=10 

0 
0 

I a:: 
7J 

=< l:; 
7J --< 
- a:: 0"1 

~~ 

z 

7 

'_J 



TO 480V SWGR 
CRITICAL BUS 1 F 

1A 

NOTE: 
1B 

ALL CKT BREAKERS 
35,000A SYM 
INTERRUPTING 

8 
" z 

w 

~ 
"' TO 480V SWGR 

CRITICAL BUS 1G 

< <D 

N N 

&1 g 

C, 
C, 

" z 

1A 

1C 

TO 480V SWGR 
CRITICAL BUS 1 F 

~ill 
1:'1:' 
"' "' 1A 

83 

1C 1D 

B3 

1/8 

1D 1E 

50A 

2 

83 

15 3 

B3 

83 

1E 

15A 

B3 

1F 

83 

7/2 

<D 

0 
z 

~ 
0. 

" => 
0. 

DIV I CRITICAL 
460V 3¢ 3W 1200A BUS MCC K 

(REACTOR BLDG EL 903' -6H) 

2A 2B 2C 2D 2E 3A 3C 4A 4BL 4BR 4C 4D 5A 58 5CL 5CR 5D 6A 

15A 

B3 B3 B3 

i 

"' "' 
" "' 

" w 
0 

~ 
0 

C, 
C, 

" 

83 

"' 
5 z 

w 

~ 
"' 

50A 

4 2 

83 83 83 

0 a 

DIV II CRITICAL 

i 

"' 
" <l "' 

" ::, 

30A 

30A 

B3 

460V 3¢ 3W 1200A BUS MCC S 

2A 2C 

4 

83 83 

60 

3A 

15A 

83 

3 

w " -z1 
::; " 01 
8~ 

I 
o-
" -~ o­wz 
"=> 

38 

83 

3 

<D 

DIV I 

3C 

15A 

83 

1/2 

< 
0 
z 
=> 

~ 
0. 

" => 
0. 

(REACTOR BLDG EL 903' -6~) 

3D 3E 

83 

3 

83 

2.8 
KW 

3F 

83 

5KW 

460V 3¢ 3W 1200A BUS MCC L 
(CONTROL BLDG EL 882' -6" EISMT) 

4A 

83 

5 

I ..,_ 
z1 
:J " 01 
8~ 

I 
o-
" -~ o­wz 
"=> 

48 

i 

w w 

~ ~ 
"' "' 

4C 

200A 

200A 200A 

50 
G 

"' 
5 
z 

4 

83 

- -01::; 

"' ::, "' -
75 

58 

i 

8 
" 

83 

75 

83 

2.8 
KW 

SC 68 

100A 

100A 200A 

83 4 

50 
G 

"' 
5 
z 

83 

- -01::; 

"' ::, "' -

i 

.. 
N 

vi 
::, 

83 

5KW 

50 
G 

"' 
5 
z 

SC 

i i 
6 60A 6 35A 

83 

w 

~ 
"' 

83 4 

w 

~ 
"' 

7AL 

i 

N 

vi <l ::, 

BOA 

50A 

83 

60 

ffi 

~ 
>-

8 
" 

TO 480V SWGR 
CRITICAL BUS 1 F 

< <D 

" " 1:' 1:' 
"' "' 1A 

83 

7AR 

60 
KW 

i 
BOA 

60A 

83 

<D 

"' 
"' " 

83 

50 

< e-
" 0. O::,; 
::; :, 
>- 0. 
<DJ 
10 
0" :;:!z 
In 8 

78 

i 

ffi 
0 

~ 
" 
8 
" 

BC 

4 

83 

7C 

200A 

7A 

i 

"' "' 
" "' 

" w 
cl 
I:' 

~ 
C, 
C, 

" 

ZODA 200A 

4 83 

50 
G 

"' 
5 
z 

83 

7B 

100A 

100A 

50 
G 

"' 
5 z 

w 

~ 
"' 

'---------------------------7 

7C 

4 

83 

BA 

i 

.. 
"' 
" "' 

" w 

~ 
" C, 
C, 

" 

88 

200A 

200A 

50 
G 

"' 
5 z 

w 

~ 
"' 

HV-XFMR-CRFD 
1.5KVA 

BC 

4 

2A 
81 

480-120V ~~J 
1!il 60Hz 
C90J ARR 

LOCATED ABOVE 
HV-CBX-(BF-C-1B) 

83 

< 

DIV I CRITICAL 
460V 3¢ 3W 1200A BUS 

9A 

i 

.. 
" "' 

200A 

200A 

83 

9C 9D 

w w 

~ ~ 
"' "' 

~--TO MCC LX 

TO MCC TX :;:i 0 

; ~ 
LX TX 

(~?A) 

G1 .. "' 
~ 8 
::, "' -

3 

MCC LX 
(CONTROL BLDG EL 903' -6") 

GI 

10 

TO 480V SWGR 
CRITICAL BUS 1 G 

DIV II CRITICAL 
460V 3¢ 3W 1200A BUS MCC TX 

8 
" z 

1A 

1B 

i 

0 

(DIV I) (DIV II) 

TO M;\ K

1 

ODA /f ~ MCC 5 

" ~" 

100A 

70A 

G1 

M 
\. --- LOCATED IN 

1A L MCC RA 

1C 

2A 28 

83 

1DL 

81 

2C 

83 

(CONTROL BLDG EL 903' -6") 

1DR 1EL 

i i 
30A 30A 

15A 20A 

G1 G1 

" N 

(30A 

2D 

130A 

83 

1ER 

i i 
BOA 

60A 

G1 

0 

g 

60A 

30A 

G1 

1F 

2 

2A 

i 

G1 

200A 

150A 

G1 

28 

i 2P 
200A 

200A 

G1 

2C 

i 

DIV I CRITICAL 

200A 

150A 

G1 

2D 

i 
100A 

70A 

G1 

C, 

460V 3¢ 3W 600A BUS MCCRA 

3A 38 3C 3D 

83 83 83 83 

.66 .66 

PAD LOCKED TRANSFER SWITCH 
SEE DWG 3005 SH 4 FOR UPS 

(REACTOR BLDG EL 958'-o") 

4A 48 4C 4D 5A 

83 83 83 

58 

TO MCC TX 

DIV II CRITICAL 
460V 3¢ 3W STARTER RACK TZ 

5CL 

i 
30A 

15A 

(INTAKE STRUCTURE SWP ROOM El 903' -Oft) 

w 

~ 
"' 

5CR 

i 
130A •30A 

w 

~ 
"' 

15A 

81 

"' 
J, 
ii: 
0 

J 

z" 0. w 
I;; cl 
-w 
0~ 

5D SE 

83 

(DIV I) (DIV II) 
w 

~ 
"' 

TO MCC L TO MCC T 

~~OOA N ~ 
TAP MADE 
DIRECT TO 
MCC BUS 

460V 3¢ 3W 600A BUS MCC X LOCATED IN ----- M 
(CONTROL BLDG EL BB2' -6" BSMT) MCC X 1A 

L 

1B 1C 2A 28 2C 2D 3BL 38R 3C 3D 3E 3FL 4A 48 18 1C 1DL 1DR 1EL 1ER 1 F 2A 2B 2C 2D 3A 38 3C 3D 3EL 3ER 2A 28 2CL 2CR 2D 2E 3A 38 3C 3D 4A 48 4C 4E 

C, 
u 

" z 

C, 
C, 

" 

1AL 

3 

G1 

"'"' ::; "' 
" g -

1AR 

i 
30A 

30A 

G1 

(30A 

i 

"' 0 

'ii 

200A 

4 

G1 G1 

60 

w 

~ 
"' 

f) 400AF 
300AT 

G1 

SO NOTE 5 
G 

" w 
0 

~ 
X 

C, 
C, 

" 

DIV II 

w 

~ 
"' 

i 
60A 

40A 

B1 

G1 

460V 3¢ 3W 1200A BUS MCC T 

60A 

60A 

G1 

18 

G1 

(CONTROL BLDG EL 882'-6") 

1C 1F 

G1 

3 

w 

~ 
"' 

G1 

2A 

i 

<D 
w 

~5 
<nZ 

28L 

200A 
i 

30A 

30A 

G1 

2BR 

i 

<D 

"' 

i 
30A 

30A 

81 

30A 

20A 

G1 

20A 
K 

G1 

w 

~ 
"' 

2C 

i 

G1 

100A 

100A 

G1 

2D 

r--- ---, 
I~...._~ I 
I I 
I I 
I I 
I I 
I I 
I I 
I 20 I 
I I L ________ _J 

" 0 

~g§ 
ffi ~ lJ.. 
>-W­:, °' I 
0. 0.C, 
::, ::, I 
OOc, 
C, C, < 

81 

"' .,-
" a_ ... ,. 
w=> 
J 0. 
0 
I<L 
Z:> 
<=> 

""' 

i 
60A 

60A 

200A 

3FR J1 

TO 480V SWGR 
CRITICAL BUS 1 G 

G1 

'.:j 

< <D 
ID <D gg 

3A 

" w 

~ 
X 

C, 
C, 

" 

1.9 

2 

"' 

5 

G1 81 

3E 

60A 

G1 

i 
4A 

100A 

C, 
u 

" z 

100A 15A 

G1 

G1 

4B 

i 

N 

"' 0. 
=> 

i 
100A 

70A 

G1 

< 

60A 

40A 

40A 

4C 

15KVA 

G1 

f 480-120/240V 
1¢ XFMR -I(' 

=> 

40 

i 
30A 

15A 

G1 

( 30A 

15A 

G1 

i i i 
30A 

20A 

B1 G1 

TO MCC LX 

"' ~ 
" 

G1 2 

G1 

i i 2P i 200A 200A 

D 200A 200A 

"" g 
::, 

G1 G1 

50 
G 

"' g 
::, 

DIV I CRITICAL 

i 
200A 

150A 

G1 

460V 3¢ 3W STARTER RACK LZ 

w 

~ 
"' 

(INTAKE STRUCTURE SWP RM EL 903') 

"' 

15A 

~ 81 

':j 
:,. 

3KVA 
~~~480-120/240V 

1¢ XFMR 

<D o' 
':j 0 
:,. 8 

< -I 
"' a: 
0 

i 
100A 

70A 

G1 

C, -

i 
( BOA 

i 
100A 

100A 

G1 

w 

~ 
"' 

G1 

w 

~ 
"' 

~ 
~ .. .,_-
" I oU 
c, I 

u 
u< ,, 
<-

(DIV I) {DIV II) 
TO MCC P TO MCC W 

! N100AJ~ 

M 
LOCATED [N ~ L 
MCC RX 1A 

0 
0 
::, 

" 

2A 

15A 

G1 

< 

"0. "'::, we, 
Co. 

~9 
00 
C>I 

2B 

B1 

<D 

"0. "'::, we, 
Co. 

~9 
00 
C>I 

i 
30A 

MLX19B 

i 

"' N 

~ 

"' 

60A 

G1 

MLX21 

r-
1 
I 
11§ 
I "' 
I~ 
lo 
10 
IN 
I ~-

"' 
~ 

"' 

-~ 
I 
I 

~I 
" N I I I 

" I ~I 

~: 
_J 

8 
" z 

G1 

<D -

"' :ll X O 

" 8 

G1 

w 

~ 
"' 

460V 3¢ 3W 600A BUS MCC RX 

2C 

15A 

G1 

3 

C, 

"0. 

"' " we, 
Ca_ 

cc 
ZJ 
00 
C>I 

20 

30A 

B1 

3 

0 

"0. "'::, we, 
Co. 

~9 
00 
C>I 

(RADWASTE BWG EL 903' -6") 

2E 

81 

w 

"0. 

"'" we, 
Ca_ 

cc 
ZJ 
00 
C>I 

2F 

30A 

B1 

~ 

"0. "'::, we, 
Co. 

~9 
00 
C>I 

3A 

G1 

I 
ID 
N e 

3BL 3BR 

i i 
60A 

15A 

G1 

1.5 

30A 

81 

3C 

15A 

G1 

3 

" 
"0. 

"" W:, 
0 0. 

Oo 
ZJ 
00 
C>I 

FOR PREVIOUS REVISIONS, SEE SUPERSEDED CARDS. 
VERSIONS/REVISIONS BY N.P.P.D. 

NO. DESCRIPTION 
AK BB DR-2016-0002 
AJ 89 DR-2016-0498 
AL 90 DR-2018-0173 

•FT DATE ENG 
DLR 10 25 1 JDWILSO 
DJB 11 17 1 REJENSE 
DLR 4 J 18 GLHADL.E 

i 
( 30A 

i 
30A 

30A 

G1 

w 

~ 
"' 

3D 3E 

15A 

G1 G1 

3 ,5 5 

w 

~ 
"' 

3F -------- MCC COMPARTMENT 
UNIT NUMBER (lYP) 

G1 81 

30 

e: z 
:,< -JI 
-c, o, 
"o z~ 

"'' "' -

3 

100A 

G1 

50 

G1 

-"' "' N <D 
XO 

" "' -
9KW 

w 

~ 
"' 

FUSE LEGEND 

w 

~ 
"' 

81 - BUSSMAN TYPE FRS FUSE 
82 - BUSSMANN TYPE FRN FUSE 
83 - BUSSMANN TYPE LPS FUSE 

G1 - GOULD TYPE TRS FUSE 

J 1 - BUSSMANN TYPE JKS FUSE 

K - BUSSMANN TYPE KTK-R FUSE 
K1 - BUSSMANN lYPE KTN FUSE 
K2 - BUSSMANN TYPE KTS FUSE 

100A 

G1 

40 

15A 

G1 

I 
ID e 

SIGNIFICANT 
NUIIIBER 

GROUP 

G1 G1 

I I :a :a 
N N e e 

< <D 

' ' 4 

NOTES: 
1. 

2. 

3. 

4. 

5. 

6. 

FOR SYMBOL UST SEE DWG 3070. 

FOR MOTOR CONTROLS AND THEIR OPERATIONAL FUNCTION 
SEE RELATED ELEMENTARY DIAGRAMS. 

CONTRACT E73-58 TO REt.AOVE SIZE FVR STATOR FROt.A 
MCC RA UNIT 4D AND INSTALL IN MCC Q UNIT BD. 

250V CHARGER 1 C WILL NOT OPERATE IN PARALLEL WITH 
25DV CHARGER 1 A OR CHARGER 1 B. CHARGER 1 C WILL BE 
USED f,S A SPARE WHEN CHARGER 1A OR CHARGER 18 
IS TAKEN OUT OF SERVICE. 

EACH 50G INCLUDES A GROUND FAULT RELAY, A 480-120V 
XFMR, A TERMINAL STRIP &: lWO FUSES. THESE DEVICES ARE 
LOCATED IN A RELAY COMPARTMENT SEPARATE FROM THE 
STARTER. REFER TO DWG 3042, 3253 & !TE DWG 85870008. 

CONDUIT AND CABLE STILL IN PLACE. LOAD REMOVED BY 
CED 6031120. 50G RELAY SPARED IN PLACE. 
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STATUS DATE: 04/03/2018 
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SPARE 

10 TON WATER 
TREATMENT BLDG 
HOIST H1 

MOTORIZED 
DOOR "K100" 
FDR 3/4HP 

SPARE 

CIRC PUMP 
AC-P-CC 

CIRC PUMP 
AC-P-CD 

STANDBY HEAT 
ASB-HTR-1C 

SPARE 

SPARE 

WELDING RCPTS 
WATER TREATMENT 
BOILER RM 

SPARE 

MAJNT LUNCHROOM 
ELECTRIC RANGE 

POWER PANEL 
ASB1 

SPACE (2) 

____ _J 

" 
ME51 ; 

(3039) 

" 

" 

" 

" 

" 

" 

" 
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~ 
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~ 
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~ 
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-
"~ 
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"' 
"' 
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" 

~ 
0 

m 

"' 
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cl 

" 0 
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~ 

~ 

0, 

"' 

~ 

0, 
0 
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• 
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'C 
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ID 
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11~ 6 (0 
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~ 

480-120/20BV > > 
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0 
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,....-.. g< 
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"' 
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ii! 0 
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CADD FILE: "1 N •• f'TI 0 

0 t:cl SPARE 

MO VALVE 
SW-B89MV 
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~ 
"' 
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"' 0 

STANDBY HEAT 
ASB-HTR-1 D 

" " 0 ME229 
~ 3049 SH 2 
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' 

85-D I 

NEW STATION WELLS 
WT-LCP-WEL.LS 

(SEE DWG. 3187) 

TO VERIZON CELL EQUIPMENT 
(SEE CED 6021162 DWG.E-2) 

• 100A 

200A 

111·-h 1 1 1 

I f I l 

• 
J!J..=.ll ! I 

OPA-DSC-WELLS 

STEPDOWN XFMR 
12.5 KV/4BOV 
75KVA, 3 PHASE 

TRAILERS 
OPA-PNL-TRPARK (SEE SH. 9) 

lit-"' , I , 
f Y T I 

CIC=OPA-XFMR-TRPAAK 
STEPDOWN XFMR 
12.5 KV/20BY-120V 
300 KVA. 3 PHASE 
PAD MOUNT 

I TRANSF. NO. 7 
~ 12/16/20/22.4MVA TO COOPER 161KV SUBSTATION 

I 

> 

Ml-XFMR-1 
STEPDOWN XFMR 
7200/240-120V 
SOKVA, 1 PHASE 

TO 345KV 
.!Mi 

204 •--.,F""i,,,-2✓1~_13D.BKV.6. /12.5KVY LINE NO. 1962 
l J.BKV SW'GR SEE DWG. NC43456 ~ 

_,if--__ ---...____.:,_+> 1 
204 02 204 D1 ~ c~~·, ~l~l ~+> ~ I > 

~ rf"\ ~I 121-;,)D 
.2Q1.=.D ~ 3-L.(N = 1 3-L/N I 

t; P.T.e -=- PT's ii . 

'---------------------------7 
SEE SHT.9 FOR MAINTENANCE TRAINING 

FACILITY ELEC DISTRIBUTION 
OPA-DSC-WR2 OPA-PNL-MTFYD 

TO FIRE TRNG AREA 
TO MI-SW-MET(TRANS) 
DWG. 3009 SH.2 

OUTSIDE WELDING RECPTL MTF OUTSIDE LIGHTING 

,)22=] 
pp 

M=.ll 

11, 

TO COt.tM BLDG 
OPA-PNL-MW 
(SEE SH.9) 

,,_,u,-;li CIC=OPA-XFMR-MW 
' STEPDOWN XFMR 

720D/24D-12DV 
r-,11 5DKVA. 1 PHASE 

' 
I ' 

' ' 
' 

CIC=OPA-XFMR-MTF 
STEPDOWN TRANSFORMER 
12.5 KV/480-277V Y 
300 KVA, 3 PHASE 

'-----'-I'--+' PADMOUNT 
,-11, 

~-'----+, CIC=OPA-XFMR-MTFYD1 

\ ' ' i 
I T T T ] 

STEPDOWN XFMR'S 
7.2KV/48CNAC 
75 KVA. 3 PHASE 

---11, r----11, 
~--'--!, CIC=OPA-XFMR-MTFYD2 ~-'----+, CIC=OPA-XFMR-FT 

\ 1 .1. i STEPDOWN XFMR \ 1 .1. i STEPDOWN XFMR 

' 
T T T 7.2KV/240-12CN 7 2KV/240 120V 

50K,A,1PHASE '''']. -15 KVA. 1 PHASE 

1~ 1~ l 
(POLE TOP) ~:i ~:i ~:i 

I>----------------------------------,1 1--1----------------+------------+------------+-------------------------------, 
)

.lll=.ll /.Mill-POWER POLE (TYPICAL) 'l 
j .42=1!(POLE TOP) .lQ=ll 

..-..... pp NORTH OVERHEAD LOOP .ail::lt! PP NORTH OVERHEAD LOOP PP ' 

~~ PC .QlltlQ PP pp 

M=.ll' 
(POLE TOP) 

.a1=1l 
(POLE TOP) 

SEE SHT.9 FOR FAB SHOP 

ELEC. DISTRIBUTION 

SEE SHT.9 FOR CHEM. INJECTION 

ELEC, DISTRIBUTION 

CIC-EE-SWGR-12.S(NORTH) 

NORTH SWGR, 

SEE DWG B&:V 147604-CAPC-E1001 
FOR ISFSI SUPPORT BUILDING 

ELECTRICAL DISTRIBUTION 

~~ 
(POLE TOP) 

.B 

111--7. I ,.1. J CIC EE XFMR FS 
STEPDOWN TRANSFORMER 
12.5Y7.2 KV/480Y277 
300 KVA, 3 PHASE 

' 

STATION 

pp 

M=° 
(POLE TOP) 

= = (POLE TOP) 

zo2 I ~ naa/120 = l.!_4,400;120 ~ J 
'---------~ ~ OP-A--XFM-R-TS-8 W 

202-D2 202-D1 

TRANSF. NO. 5 
180/240/300 MVA 

345KVY/161 KVY/13.BKV.6, 

SIGN AT 
Pl ANT ENTRANCE 
LIGHT POLE AT 

END Of CNS 
ENTRANCE ROAD 

s 

SEE SHT.1 0 FOR 
~1--< >--+--, ACCESS ROAD CONTROL 

' ,_ STAHON DISTRIBUTION 
r , 

STEPDOWN TRANSFORMER 
7200/240-120V 

SEE SHT.9 FOR 
TSB &: MAIN 

PARKING LIGHTS 

STEPDOWN TRANSFORMER 
7200/240-12DV 

25 KVA, 1 PHASE 

67-D 

(POLE TOP) 

OPA-TB-
BLDG102 

pp 

-
,1~1 (/F 

, I , , 
/ y y 

CIC=OPA-XFMR-TSB1 
STEPDOWN XFMR 
12,5 KV/480-277V Y 
500 KVA, 3 PHASE 

-
CIC's=EE-XFMR-SSB1 & EE-XFMR-SSB2 & EE-XFMR-S5B3 

3 STEP DOWN TRANSFORMERS, 12.5KV/48CN - 277V Y 
1 OOKVA, SINGLE PHASE 

._ _ ___.P._P ___________ ,_l _______ P.P ___________ l __ = _________ __..,. pp 

PP ,,., ,,., 

.M 

25 KVA, 1 PHASE 
OPA-XFMR-L1 

TECHNICAL 
SUPPORT BUILDING 

(SEE CNS-BLDG-409 SHEET 4-1) ,lj M=I) (POLE TOP) ,lj M=.il (POLE TOP) ,lj ~ M=il (POLE TOP) 

EAST SWGR 
CIC=EE-SWGR-12.5 (EAST) 

CIC=EE-XFMR-01 OT ~-+--, 
STEPDOWN XFMR 
12.5 KV/ 208Y-120V 
300 KVA, 3 PHASE 
PADMOUNT 

l ' 

I ' 
' ' 
' ~-11, 

i 

SEE SHT.9 FOR 
EE-PNL-01 OT 

AUTO-TRANSFORMER 
TRANSFORMER N0.2 
345 K\ff/161 K\ff/13.8 ',Wt:,, 
180/240/300 MVA 

- '' 
I I I _ __f 

CIC=EE-XFMR-02 OT ~-+--, 
STEPDOWN XFMR 
12.5 KV/ 208Y-12CN 
150 KVA, 3 PHASE 
PADMOUNT 

' ' ' ' 
I ' 

SEE SHT.9 FOR 
EE-PNL-02 OT 

345 KY SUBSTATION 

J 3,8 KY SWITCHGEAR 

P.T.'S 
3-L/N 

OPA-XFt.tR-BLDG102 1 . . _L.J 111 
STEPDOWN XFMR ~•:¢:::•x-r.• 
12470/480-277 (y y ._l.JII 
300 KVA, 3 PHASE f7' 

ACCESS CONTROL 
BUILDING 

SEE DWG E0.1 

12,5 KY FEEDER SWGRl 

.!, 

.!, 

llf-7, '' ~.~~., CIC=EE-XFMR-NLDC 
STEPDOWN TRANSFORMER 
12.5 KV/4B0-277V Y 
1500 KVA, 3 PHASE 

SEE SHT.2 FOR NORTH LOAD 

CENTER ELEC. DISTRIBUTION 

CIC-OPA-SWGR-12.5(TC) 

TRAINING CENTER SWGR 

rn 
1-L/L PT 

1201~c 
µ'\ ,1( 

STEPDOWN TRANSFORMER N0.3 
13.8 KV.6/12.5 KVY-7.2 KVY 
16/20/22.4 MVA, 3 PHASE 

.12=° .llil 
•----- _,,..._+.1,\..r,---t----,-------------+--v •-~--"---+---..J -

ACB 110 
~---+-+-,c+--'-<,c-,.--.._• ,i>--"C'7C+-t----+---< r+---+ .. FUTURE .llil 

\ 
' ' 

J 
CIC-EE-XFMR-AERIAL1 
STEPDOWN TRANSFORMER 

r r , 12.5 KV/24•-12ov 6. 
~-+--+~ 100 KVA, 1 PHASE 

~ 

SEE SHT.9 FOR MOBILE SKID A 

ELEC. DISTRIBUTION 

rE 

ll>--1,l,, 
' ' I 

½ 

CIC=EE-XFMR-FP 
STEPDOWN TRANSFORMER 
12.5 KV/4B0-277V Y 
1500 .WA, 3 PHASE 

SEE SHT.4 FOR FIRE PUMP 

ELEC. DISTRIBUTION 

I, 

f T T 

\ , , 1 CIC=EE-XFMR-AERIAL2 
A A STEPDOWN TRANSFORMER 

r r , 12.5 Kv/240-12ov 6. 
~-+--+~ 100 KVA, 1 PHASE 

~ 

SEE SHT.9 FOR FLEX BUILDING #1 
ELEC. DISTRIBUTION 

CIC=EE-XFMR-CST 
STEPDOWN TRANSFORMER 
12.5 KV/4B0-277V Y 
1500 .WA, 3 PHASE 

l A l J 

f T T ] 

CIC=EE-XFMR-AERIAl..3 
STEPDOWN TRANSFORMER 
12.5 KV/240-120¥ 6. 
100 KVA, 1 PHASE 

SEE SHT.9 FOR MOBILE SKID C 

ELEC. DISTRIBUTION 

/ = ~ 
LOAD BREAK ELBOWS CONNECTING 
TRANSFORMER WITH DISCONNECT 35-D 
ARE NORMALLY IN THE PARKED 
POSITION. 

-
CIC=EE-XFMR-MPF1 
STEPDOWN TRANSFORMER 
12.5 KV/480-277¥ Y 
2500 KVA. 3 PHASE 

,1f-l ,.) E ,1,, 
f T T ] 

.J,. 

CIC=EE-XFMR-MPF2 
STEPDOWN TRANSFORMER 
12.5 KV/480-277¥ Y 
1500 KVA, 3 PHASE 

-- -- '\.. 
3 CT'S 3 CT'S : 1 '-, 

J, -,-------;:=W~ 
ll, --I,--------= 

½ SEE SHT.3 FOR MULTIPURPOSE 

FACILITY ELECTRJCAL DISTRIBUTION 

SEE SHT.3 FOR MULTIPURPOSE 

FACILITY ELECTRJCAL DISTRIBUTION 

L 

STEPDOWN TRANSFORMER 
12.5 KV /240-120V 
50 KVA, 1 PHASE 

(POLE TOP) 

( f-------+-------, 

( C-----C----------j ) 

86-D 
' --

87-D 
140T 

J. 

-
SEE SHT.5 FOR WEST WAREHOUSE 

ELEC. DISTRIBUTION 

STEPDOWN TRANSFORMER 
7200-120/240 
50kVA, 1 PHASE PADMOUNT 

SEE SHT.10 FOR LLRW 

ELEC. DISTR[BUTION 

PARKING LOT 'C' 

LIGHTS & RECEPTACLES 

SEE SHT.1 0 FOR 

ELEC. DISTR[BUTION 

NOTE: 
LOAD BREAK ELBOWS 1 _1} 

CONNECTING TRANSFORMER 
WITH FUSE 99-D ARE i 

NORMALLY IN THE PARKED I~ 
POSITION. -<'--I-Ir-" 

r -+---, STEPDOWN TRANSFORMER 
1lr 7 , 7200-120/240 11Lrh-,+---, STEPDOWN TRANSFORMER 

'-..A., 15 KVA,. 1 PHASE 11 I '-A... 12.5 KVA - 480V 
.fY"' OPA-XFMR-LLSP ,1, ~ 750 KVA, 3• 

1lr --+-~ 11 ClC=OPA-LLRW-XFMR-H1 

CIC=OPA-XFMR-WWHSE 
STEPDOWN TRANSFORMER 
12.5 KV/480-277¥ Y 
300 KVA, 3 PHASE 

PERIMETER FENCE 
JO WEST LIGHTING 

SEE SHT 10 

96-D 

.,_J___.,'----..._-1----~ 

WW1 SWGR 
CIC=EE -SWGR-12.5(WW1) 

iii-- \..A... STEPDOWN TRANSFORMER 

a. 

§ 

" z 
=> 
ii1 
ffi 
" z 
=> 

- LOAD BREAK ELBOWS CONNECTING 

~

) c- TRANSFORMER WllH TECHNICAL SUPPORT 
.- BUILDING TRANSFORMER ARE NORMALLY 

IN THE PARKED POSITION. 
CIC=OPA-XFMR-TC 

1 1 1 STEPDOWN TRANSFORMER 
f T T j 12.5 KV/4B0-277V Y 

'----t--+' 500 KVA, 3 PHASE 

~ 

SEE SHT.8 FOR TRAINING CENTER 

ELEC. DISTRIBUTION 

CIC-EE-SWGR-12.S(SOUTH) 

SOUTH SWGR. 

18-D 

.,_~ .... ------1---... 

~~D 

SEE SHT.9 FOR CONDENSATE TANK 

SWGR. ELEC. DISTRIBUTION 

-
CIC=EE-XFMR-08 ilf-"' I 

' ' I 

I ' ' 

STEPDOWN TRANSFORMER 
12.5 KV/480-277V Y 
750 KVA, 3 PHASE 

' 
' 

-+--~ LOAD BREAK 
ELBOW (TYP) 

E 

' I 

' 

CIC=EE-XFMR-SLOC 
STEPDOWN TRANSFORMER 
12.5 KV/480-277V Y 
1500 KVA, 3 PHASE 

TO BOILER HB-1 C 3 CT'S TYPE CM __ _;;;;;;;;;;;;:;:;;;;;;;;;;;;;;._1--~_:'"r--y:~:i"----___£,.--.._____.,,,.--• 
I ~ 26-D 

! 

1, 
(Y'\ 

P.T. 1-L/N 

' 

TO BOILER HB 1 D 3 CT'S TYPE CM _ ____;;;;;!;;!;:;;;;;~;;;._--1-~-..:r.:,c:;;'........t,.--.._____.,,,.~_. 
I .21 24-D 

! 

1, 
(Y'\ 

P.T. 1-L/N 

~ 100-D 
I (POLE TOP) 

~ ~ 
I (POLE TOP) 

1.1.=.ll < 
(POLE TOP) I 

ill- ...f'Y' 7.2 KW - 120/240V 
--+-~ 10 KVA, 1 PHASE 

,lj 

.2ll.=.ll 
(POLE TOP) 

FUSE SIZE/TYPE (TYP.), SEE _/---------+-~ 
SCHEDULE FOR DETAILS 

SEE SHT.6 FOR ADMINISTRATION 

BLDG. ELEC. DISTRIBUTION 

SEE SHT.7 FOR SOUlH LOAD 

CENTER ELEC. DISTRIBUTION PLANT HEATING BOILER SWITCHGEAR 

CIC=EE-SWGR-12.5 {BOILER) 

SPARE 

, 

TT TO SEWAGE LAGOON 

( DISCHARGE IRRIGATION PUMP ONLY 
(SEE DWG. CNS-ST-9) .,__,, ~---+--' '--+-----'---------'----

59-• 
(POLE TOP) 

STEPDOWN TRANSFORMER 
12.5KV/277-480V Y 
45KVA,. 3 PHASE 

TT 

---+-./ t TO SOUTH PERIMITER LIGHTING 

.fill=ll 
(POLE TOP) 

SPARE 

-

STEPDOWN TRANSFORMER 
12.5KV/120-240V 
50KVA. 1 PHASE 

SPARE 

, -
WEST SWGR 

CIC=EE-SWGR-12.5(WEST) 

WW2 SWGR 
C[C= EE-SWGR-12.5 WW2) 

I WEST WHSE ADDITION 

' ' J 

•If- 1-1 ' 1 y ' 

c' 
STEPDOWN TRANSFORMER 
12.5 KV/480-277V Y 
500 KVA, 3 PHASE 
CIC=OPA-XFMR-WMPF 

12.SKV PMH-12 SWGR 

SPARE SPARE 
COMP 3 COMP 4 

SMU-20 FUSE 
80 AMP 

COMP 2 COMP 1 

SEE SHEET 11 
ADHR SUPPLY SWITCHBOARD 

ELECTRICAL DISTRIBUTION 

SOUTH UNDERGROUND LOOP 

I J I J 

I T , l 

CIC = EE-XFMR-ADHR 
12.SKVt./ 480Vt. 
1500KVA, 3 PHASE 
PADMOUNT UNIT 
SUBSTATION 

MARK 

A 

B 

C 

D 

E 

F 

G 

H 

J 

K 

L 

M 

N 
p 

R 

s 
T 

SIZE 
(AMPS) 

2-300 

200 

BO 

25 

50 

65 

200 

15 

25 

40 

1/2 

30 

31 

5 

30 

12 

20 

FOR PREVIOUS REVISIONS, SEE SUPERSEDED CARDS. 

VERSIONS/REVISIONS BY N.P.P.D. 

NO. DESCRIPTION 
AG 60 DR-2013-0985 
AN 61 DR-2013-0807 
AO 62 DR 2016 0464 
AO 63 DR-2016-0479 
AA 64 DR-2017-0001 

OFT DATE ENG 
DLR 12 10 15 DWHELMI 
DLR 3 30 16 JEDAUEL 
DJB 30 16 SCSCHUI 
DLR 9 9 16 SCSCHU 
DLR 10 18 17 REJENSE 

VOLTAGE 
RATING 

14.4KV 

14.4KV 

14.4KV 

2.4-14.4KV 

2.4-14.4KV 

2.4-14.4KV 

2.4-14.4KV 

15KV 

15KV 

15KV 

14.4KV 

B.3KV 

7.2KV 

15KV 

15KV 

15KV 

15KV 

SIGNIFICANT 
NUIIIBER 

GROUP 

FUSE SCHEDULE 

SPEED TYPE 

SLOW SM-5 

SLOW SMU-20 

SLOW SMU-20 

358C10 BAY-0-NET 

358C12 BAY-0-NET 

35BC14 BAY-0-NET 

E ELSP-G7 

SLOW T RATED EXPULSION 

SLOW T RATED EXPULSION 

SLOW T RATED EXPULSION 

STANDARD FUS[STOR 

SLOW ELST-30E 

VARJABLE 358C10 

SLOW SH 

SLOW T RATED EXPULSION 

SLOW T 

SLOW ELST-20E 

' ' 
COOPER 

ONE LINE 
1 2.5 KV 

NUCLEAR 
SWITCHING 
RING BUS 

MANUFACTURER 

S&C 

S&C 

S&C 

RTE 

RTE 

RTE 

RTE 

KEARNEY CORP. 

KEARNEY CORP. 

KEARNEY CORP. 

S&C 

RTE 

RTE 

KEARNEY CORP. 

KEARNEY CORP. 

CHANCE 

RTE 

4 ' 
STATION 

DIAGRAM 
SYSTEM 

-
,1f- , ( .ll 

CIC=EE-XFMR-IONICS 
STEPDOWN TRANSFORMER 
12.5 KV/4B0-277V Y 
.300 KVA, 3 PHASE 

l 1 J. 1 J 

( ' ' 
.J,. 

TO DISCONNECT 
EE-DSC-IONPWR 

-
CIC=EE-XfMR-SAWDECK 
STEPDOWN TRANSFORMER 
12.5 KV/480-277V Y 
500 KVA, 3 PHASE 

' J 

YORK STOCK 
CODE NO. 

( ' ' 1 
½ 

146-4223 

146-4777 

146-4764 

146-9210 

146-9212 

146-9214 

TO PANEL 
EE-PNL-SAWDECK 

NON-STOCK 
NPPD JOINT USE DRAWING 

146-2115 

146-2125 

146-2129 

THIS DRAWING PERTAINS TO MULTIPLE LAB/OFFICES AND 
D!Rs. UPDATES SHALL BE RECORDED ON THE PRIMARY DIR 
WITH PRIMARY LAB/OFFICE APPROVAL. THE SECONDARY DIR 
SHALL THEN BE VERSIONED BY A DOCUMENT MANAGER, 

NON-STOCK 

SPLORDER 

146-9210 

146-1705 

146-2127 

146-2112 

SPLORDER 

' 

GROUP 1: 930239 GROUP 5: 3510 ------1 
SECONDARY DIR: 49804539 6 

DRAWN I DATE 

TRU 01/06/92 
CHEO<ED I DATE 

D.R. 1-23-92 

APPROVED I DATE 

WCFischer 1-23-92 

AS BUILT 
454239079 
STATUS: Release 
STATUS DATE: 10/18/2017 
OS APPROVED JDWILSO 
VER: AR REV: 64 SIZE: F 

BURNS & ROE "' "' -<D 
0 
0 
0 

~u t----.---~-----------i. 
FILMED 

3009 SH 1 



'---------------------------7 
TO 250VDC 

BUS 1A ~, 
200A 
EE-DSC-NBPP(DC) 

200A 
NO BREAK SYSTEM 

('\ INVERTER 1A VOLTAGE 
Ye FAILURE 

EMERGENCY AC 
TO 480V CRITICAL MCC R 

100A 

TO CRITICAL 
MCC LX 

( 480VAC SUPPLY) 

(DIV 0 
75KVA 'FMR 

4B0-120240V 
113 3W 60HZ DIST 

CRITICAL 
PANEL CDP1A 

27 
C 

TO CRITICAL 
MCC TX 

(480VAC SUPPLY) 

c•N II) 
75KYA 7FMR 

4B0-1 20 240V 
111 3W 60HZ DIST 

CRITICAL 
PANEL CDP1B 

27 
C 

.,,, .,,, 
~: 

EE- DSC-NBPP(AC) 

BOA 120/240V 1 Ill 3W 400A BUS (2) 120/240V 1 Ill 3W 400A BUS (2) 

"' -~ 

0 

~ . _o 
IDO 
« ID 

"1'.i 
,; "' ~w 
::, C 

STATIC INVERTER 1 A 
30KVA 1!11 60HZ 

250VDC-120/240VAC 
• 
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NOTES: 
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& 3032. 
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AND ASSOCIATED DEVICES ARE LOCAL 
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B4-BUSSMANN TYPE LPN FUSE 
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POLE SWITCHES SHALL BE CONNECTED 
AS FOLLOWS: 
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DC356 
(+) 24V BATTERY 
200 AMP HRS AT 
BHR DISCH RATE 

DC356 (-) (+) "-.. __ [NSULATED 
30A 30A 30A 30A NEUT BUS 

DC358 r ICJl---1'. 1 ')---IT:::]] DC357 

~~ff l w 2 ~ ~~1Rg 

C 
6A 30A 3 30A 

SAFETY SYS ICJl---1'. ')---IT:::] ] 
STATUS PNL We+-~~ SPARE 

30A SPACES 30A SPACES 

(DIV I) 

DC367 

DC371 DC371 
(-) 24V BATTERY ( +) 24V BATTERY 
200 AMP HRS AT 200 AMP HRS AT 
BHR DISCH RATE BHR DISCHARGE RATE 

DC371 (-) ( +) [NSULATED 

C 
30A 30A 1 30A 30A NEUT BUS 

DC373 ICJ)---J'.-+-,-')---{[:::]] DC372 
BOARD _ I. 2 .I _ BOARD 
9-12 rr::::::D--"" ·""""-II:::Jl 9-10 

SPARE( ~QA 

3 3

~] SPARE 

30A SPACES 30A SPACES 

V 

(DIV II) 

{REACTOR BUILDING) 
DC29 

EL 859'-9~ (REACTOR BLDG EL 859' -9") DC24 (REACTOR BLDG EL 903' -6") 
()- ML 25OVDC BUS 
250VDC _O_C•3-4~-...--(T_U_R_B•[N_E_B_L•_G...-E_L_B_8_2••-_o_"_(N_O_R .. TH_) __ _ 
SYSTEM 

±24 DC POWER PNL DC-A 
3W-1OOA MAINS 
(PART OF CONTRACT E7O 3) 

±24 DC POWER PNL DC-B 
3W-1 OOA MAINS 

BATTERY CHARGER 
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LX 0TX SW EE-SW-LXTX (125) 

60A 

35A 

81 

1 
RV -

30A 

10A 

81 

-

1.3 

;,: 
"' ~ 0" 
~a' 
'-' 
-" <.>Z ~o 
IL> 

,--'M""LX'°'3""2A"-' _/-+-----, BATTERY CHAR GER 
125VDC 200A 

>----©-i 
t-~•~2, :21 L 

I 
K3 59 

64>-----+---i~ ;.; :x 

I 
I 

7 
K5 59 i-­
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-

1/3 

1C 
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(PART OF CONTRACT E7O 3} 

±24 VDC SYSTEM 

NOTES: 

1. FOR SYMBOL LIST SEE DWG 3070 AND 3032. 

2. FOR MOTOR CONTROLS AND THEIR OPERATIONAL FUNCTION 

SEE RELATED ELEMENTARY DlAGRAMS. 

3. ALL SW[TCHES SHALL BE TWO (2) POLE UNLESS OTHERWISE [N•ICATED. 

4. HPCI AND RCIC CONTROLS SHALL BE NORMALLY FED FROM SEPARATE BATTERIES. 

5. ALL METERS, RELAYS AND ASSOCIATED DEVICES ARE LOCATED IN SWITCHGEAR 

UNLESS OTHERWISE INDICATED. 

6. STARTER RACKS AS INDICATED, SHALL BE CONSTRUCTED TO PROVIDE 

SPACE FOR FUTURE ADDITION OF TWO (2) STARTERS. 

7. ± 24 VDC SYSTEMS ARE GROUNDED AT ONE POINT ONLY AT GE 

BOARD 9-12 PER GE DWG 791E25B SH 1. 

8. RAYCHEM SPLICE LOCATED IN TERMINAL BOX TB-C135 CONTROL BLDG MANHOLE P2. 

9. TRIPPED AND LOCKED DURING NORMAL OPERATION. 
125VDC STATION 

BATTERY 1A 1800 \ 
AMP HRS@ B HR 

DISCHARGE RATE ~DC 1468 (-) 
3-500 MCM L __ .~ ~>--+---<V : l 

IOI---{• 
J 

r 125VDC STATION 
BATTERY 1 B 1800 
AMP HRS@ BHR 

_ DISCHARGE RATE 10. RAYCHEM SPLICE LOCATED IN TERMINAL BOX TB-1220, REACTOR BUILDING SW QUAD 859'. 

.-" 
DC 146A (+)-------
3-500 MCM 

(N310) 

9,t.2D,(A) ©-7 J 
Ten~] DC147 I 

(DIV I) 
125VDC SWGR 

16OOA BUS 
1A 

{CONTROL BLDG EL 903'-6") 

Y, 
SPACE FOR FUTURE BKRS 

~::: 
r K3 

D V 
(N314) C 

9-82 i 

4"c779 g 
GND DETECT 

LIGHTS 

~ 
C 
BATT 
GND 

vHI-<~ 6 I ~------<-e,--i 

'450A 

J 150A 
G2 

'450A 

450A 

G2 

'450A 

450A 

G2 

DC 1 41 --------1 

r, A Dc 

(N311) 
9-82 

LJI C779 ~-~=-~ 

(+).., (-) )----_J 

y-:0 
i,....J DC148 A 

DC135- • 

'/ 450A 

300A 

l:;:~MANUAL TRANSFER C 
SW EE-SW-AB (125) 

.-------~• ~c~1~3e~---~ DC137 
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150A 

G2 

G2 

I 45QA 

150A 

G2 

M1 

, 
--

EE-DSC-1 25A 
300A NOTE 9 

1--DC139A. DC1398 

125V SWGR 
1A OR 18 

BLOWN FUSE 

C 

(DIV II) 
STARTER RACK B 

125VDC BUS 
(R-859-SE QUAD) 

- -
EE-DSC-1258 
300A NOTE 9 1 --DC140A, DC140B ____,, 

DC214 

DC V 
(N315) 
9-83 ""'" 

4 C781 ~ 
GND DETECT 

LIGHTS 
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V}-1-<~ c;-,, I ~------<-e,--i, 
M1 
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G2 f K3 

' y y ' 
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18 
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1 450A 
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G2 SPACE FOR FUTURE BKRS L 

,----------------------------------
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M • 

STARTER RACK 
125VDC BUS 
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'--o 2P 

M-;:---.J (DIV II) (DIV I) c...!:1, L 
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DC213 --,,q,. 125VDC BUS 125VDC 2P 225A BUS L 
(REACTOR BLDG EL 859'-9") 
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l 15A I 15A 
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1 1 

I 

I I I 

SPACES 
(SEE NOTE 6 
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FOR ONE LINE DIAGRAM OF PANELS SEE DWG 3059 
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(DIV I) 
STARTER RACK RCIC 
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FOR PREVIOUS REVISIONS, SEE SUPERSEDED CARDS. 

VERSIONS/REVISIONS BY N.P.P.D. 
NO. DESCR[PT[ON 

AD 64 DR-2014-0177 DCN 08-0214 
AF 65 DR-2015-0298 
AI 66 DR-2015-0298 
NJ 67 DR-2016-005B TCC 5100779 
AH 68 DR-2016-005B REMOVE TCC 5100779 

ENG 
WOOGE 
WOOCE 

DJB 10 OJ 1 Gl.HADL.£ 
DLR 10 15 1 SCSCHU 

SIGNIFICANT 
NUIIIBER 

GROUP ' ' 

FUSE LEGEND 

81 - BUSSMANN lYPE FRS FUSE 
82 - BUSSMANN lYPE FRN FUSE 
83 - BUSSMANN lYPE LPS FUSE 
84 - BUSSMANN lYPE LPN FUSE 
87 - BUSSMANN lYPE LPS-RK FUSE 
88 - BUSSMANN lYPE LPN-RK FUSE 
G1 - GOULD lYPE TRS FUSE 
G2 - GOULD lYPE AJT FUSE 

J - BUSSMANN lYPE JHC FUSE 
K3 - BUSSMANN lYPE KRP FUSE 
M1 - MERSEN lYPE A6D-R FUSE 

4 ' ' 

NUCLEAR STATION COOPER 
DC ONE LINE DIAGRAM 

DRAWN DATE 

C.A. 7 /25/94 

CHEa<ED DATE 

APPROVED DATE 

SEE~ 

AS BUILT 
454003939 
STATUS: Release 
STATUS DATE: 10/15/2016 
OS APPROVED: SCSCHUL 
VER: AH REV: 68 SIZE: F 
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I (soA 

GANG OPERATED 
HORN GAP SWITCH 

HIGH VOLTAGE 
PRIMARY FUSE CUTOUT 

DISCONNECT SWITCH - SIZE AS INDICATED 
(3 POLE UNLESS OTHERWISE NOTED) 

•If-/- GROUNDING SWITCH 

!, 
3 L.A. 
.1 
I 

_L 
'T 

0------0 

100A 
N(\ OE 

A bl 

J.,2 
T 

') 
I 

..L 

1 [SJ 

1~ 

2 rsl2s 

µ::i 
I' I 

2 L_:-.!!J 

1 liiiJ 

-

LIGHTNING ARRESTER 
(NUMBER INDICATES QUANTITY) 

CAPACITOR 

DISCONNECT LINK 

TRANSFER SWITCH 
A - AUTOMATIC 

- SIZE AS INDICATED 
N - NORMAL 

M - MANUAL E - EMERGENCY 
L - LOAD 

GROUNDING TRANSFORMER 
SIZE & RATING AS INDICATED 

GROUND DETECTION CURRENT 
TRANSFORMER - NUMBER INDICATES 
QUANTITY - RATIO AS NOTED 

CURRENT TRANSFORMER - NUMBER 
INDICATES QUANTITY 
RATIO AS NOTED 

BUSHING TYPE CURRENT TRANSFORMER 
NUMBER INDICATES QUANTITY 
RATIO AS NOTED 

BUSHING TYPE POTENTIAL DEVICE 
NUMBER INDICATES QUANTITY 
RATING AS NOTED 

POTENTIAL TRANSFORMER 
NUMBER INDICATES QUANTITY 
RATING AS NOTED 

POWER TRANSFORMER 
SIZE & RATING AS NOTED 
(NUMBER OF WINDINGS AS SHOWN) 

MEDIUM OR HIGH VOLTAGE DRAWOUT 
TYPE ELECTRICALLY OPERATED 
CIRCUIT BREAKER, INTERRUPTING 
CAPACITY, SIZE & VOLTAGE AS NOTED 

AIR CIRCUIT BREAKER DRAWOUT TYPE 
ELECTRICALLY OPERATED, MAGNETIC 
OVERCURRENT TRIP - CURRENT RATING 
& INTERRUPTING CAPACITY AS NOTED 

AIC = AMP INTERRUPTING CAPACITY 
AF = AMP FRAME 
AT = AMP TRIP 
U = UNDERVOLTAGE ATTACHMENTS 
M = MANUALLY OPERATED 

AIR CIRCUIT BREAKER 
3 POLE UNLESS OTHERWISE NOTED 

GROUND CONNECTION 

DRAWOUT DISCONNECT DEVICE 

MAGNETIC STARTER WITH THERMAL 
OVERLOADS, SINGLE SPEED, NON-REVERSING 
FULL VOLTAGE - NUMBER INDICATES NEMA SIZE 
(SYMBOL WITH "RV" INDICATES REDUCED VOLTAGE) 

MAGNETIC STARTER WITH THERMAL 
OVERLOADS, SINGLE SPEED, REVERSING 
FULL VOLTAGE - NUMBER INDICATES NEMA SIZE 
(SYMBOL WITH "RV" INDICATES REDUCED VOLTAGE) 

MAGNETIC STARTER WITH THERMAL 
OVERLOADS, 2S=MULTI SPEED 
NON-REVERSING. FULL VOLTAGE 
NUMBER INDICATES NEMA SIZE 

THIS SYMBOL ABOVE STARTER OR 
CONTACTOR INDICATES COMBINATION 
STARTER OR CONTACTOR 
F - INDICATES FUSED DISC SWITCH & FUSE 
B - INDICATES CIRCUIT BREAKER 
S - INDICATES UNFUSED DISC SWITCH 

MAGNETIC CONTACTOR 
NUMBER INDICATES NEMA SIZE 

NANUAL MOTOR STARTER, 1 POLE 
WITH THERMAL OVERLOAD 

ONE LINE & ELEMENTARY DIAGRAMS 

G 
10 MOT HP 

7 ½ GEN 
KW 

---E---

NO 
NC 

TS 
-H-

0 

GENERATOR 
SIZE & RATING AS NOTED 

MOTOR - NUMBER INDICATES 
HORSEPOWER 

MOTOR - GENERATOR SET 

SYNCHRONOUS MOTOR - NUMBER 
INDICATES HORSEPOWER 

EXCITER 

BATTERY 

HEATER 

FUSE 

SHUNT 

RESISTOR 

RESISTANCE 
TEMPERATURE DETECTOR 

INTERLOCKS: 
E - ELECTRICAL 
K - KEY 
M - MECHANICAL 

NORMALLY OPEN 
NORMALLY CLOSED 

CONTROL SWITCH WITH INDICATING LIGHTS 

START - STOP MAINTAINED CONTACT 
PUSH BUTTON 

START - STOP MAINTAINED CONTACT 
PUSH BUTTON WITH INDICATING LIGHTS 

START - STOP MOMENTARY CONTACT 
PUSH BUTTON 

START - STOP MOMENTARY CONTACT 
PUSH BUTTON WITH INDICATING LIGHTS 
T = TEST 

INDICATING LIGHTS 

SELECTOR SWITCH WITH INDICATING LIGHTS 

STOP LOCK-OUT PUSH BUTTON 

PERMISSIVE SWITCH WITH 
INDICATING LIGHTS 

CONTROL DEVICE: TYPE AS NOTED 
TS - TEMP SW CONTACT T - THERMOSTAT 
LVS - LEVEL SW CONTACT PE - PNEU-ELEC 
PS - PRESS SW CONTACT EP - ELEC-PHEU 
FS - FLOAT SW CONTACT H - HUMIDISTAT 
LS - LIMIT SW CONTACT 
FR - FIRE RELAY CONTACT 

METERS & 
INSTRUMENTS 

SWITCHES 

PREFIX "R" DENOTES RECORDING TYPE, 
NUMBER NEXT TO SYMBOL DENOTES 
QUANTITY IF MORE THAN ONE IS REQD 

A AMMETER AS-AMMETER SW 
VS-VOLTMETER SW 
SYN SW-SYNCHRO SW 

V VOLTMETER 
W WATTMETER 

VAR VARMETER 
WH WATTHOUR METER 

F FREQUENCY METER 
WHD DEMAND WATTHOUR METER 

SY SYNCHROSCOPE 
PF POWER FACTOR METER 

THC THERMAL CONVERTER 
TR TEMP RECORDER 
TI TEMP INDICATOR 

TACH TACHOMETER 
TM TRANSMITTER 

ITRDI TRANSDUCER 

HS-HAND SW 
SS-SEL SW 
CS-CONTROL SW 
TS-TEST SWITCH 

~ VOLTAGE ADJUSTING RHEOSTAT 

TRANSFORMER CONNECTIONS 

6 3¢, 3W DELTA 

L 3¢, OPEN DELTA 

/ SINGLE PHASE 

--< 3¢, WYE OR STAR 

RELAY 
SW 

RELAYS & DEVICES 
NUMBER NEXT TO SYMBOL DENOTES QUANTITY 
IF MORE THAN ONE IS REQUIRED 

2 TIME DELAY CLOSING RELAY 
21 DISTANCE 
25 SYNCHRONIZING CHECK 
27 UNDERVOLTAGE 
30 ANNUN ALARM 
32 DIRECTIONAL POWER RELAY 
40 LOSS OF FIELD 
46 NEGATIVE SEQUENCE 
48 INCOMPLETE SEQUENCE 
49 THERMAL OVERLOAD RELAY 
50 INSTANT OVERCURRENT 

50-1 INSTANT ELEMENT 
SHORT CIRC TRIP 

50-2 INSTANT ELEMENT 
LOCKED ROTOR TRIP 

50/51 OVERCURR-INSTANT & 
TIME DELAY 

51 AC OVERCURRENT­
TIME DELAY 

CR CONTROL RELAY 
AR AUXILIARY RELAY 
LR LATCHING RELAY 

55 POWER FACTOR 
59 OVERVOLTAGE 
60 VOLTAGE BALANCE 
62 TIME DELAY OPENING RELAY 
63 PRESSURE 
64 GROUND PROTECTIVE 
67 AC DIRECTIONAL 

OVERCURRENT 
74 ALARM AUX RELAY 
76 DC OVEREXCITATION 
81 FREQUENCY 
86 LOCKOUT 
87 DIFFERENTIAL 

{LATCH OR UNLATCH COIL AS SHOWN) 

TDR TIME DELAY RELAY 
COIL: TDPU - TIME DELAY PICK UP 

TDDO - TIME DELAY DROP OUT 

CONTACT TDCAE - TIME DELAY CLOSE AFTER 
ENERGIZATION 

TDOAE - TIME DELAY OPEN AFTER 
ENERGIZATION 

TDCAD - TIME DELAY CLOSE AFTER 
DE-ENERGIZATION 

TDOAD - TIME DELAY OPEN AFTER 
DE-ENERGIZATION 

DEVICES 
20 ELEC OPER VALVE 52 AC CIRCUIT BREAKER 
33 POSITION OR LIMIT SW 71 LEVEL SWITCH 
41 FIELD CIRCUIT BREAKER 72 DC CIRCUIT BREAKER 
42 MOTOR STARTER 80 FLOW SWITCH 

RELAY OR DEVICE "SUFFIX LETTERS" 
F FIELD 
G GROUND 
N NEUTRAL 

TELM TELEMETRERING 
V VOLTAGE 
X AUXILIARY 

GN GENERATOR DIFFERENTIAL 
GD GENERATOR DISTANCE 
GF GENERATOR FIELD 
GG GENERATOR GROUND 

GNS GENERATOR NEG SEQUENCE 
GT GENERATOR TRANSFORMER 

GOE GENERATOR OVER EXCITATION 
L 345KV LINE 

TGP MAIN TRANSFORMER GAS 
TN MAIN TRANSFORMER NEUTRAL 

LGT LINE GEN TRANSF OVERALL 
NGP NORM STA SERV TRANSF GAS 

NT NORM STA SERV TRANSF 
SGP START UP STA SERV 

TRANSF GAS 
ST START UP STA SERV TRANSF 

STL 161 KV LINE 
EGP EMERG TRANSF GAS 

T TURBINE 

~ SOLENOID 

(8} WIRE TERMINAL POINT 

!AS 4160V SWGR START-UP 
BKR 1A 

IAN 4160V SWGR NORMAL 
BKR 1A 

!BS 4160V SWGR START-UP 
BKR 18 

IBN 4160V SWGR NORMAL 
BKR 18 

res 4160V SWGR START-UP 
BKR 1C 

ICN 4160V SWGR NORMAL 
BKR 1C 

IDS 4160V SWGR START-UP 
BKR 1 D 

IDN 4160V SWGR NORMAL 
BKR 1 D 

IFS 4160V SWGR EMERG 
BKR 1 F 

!GS 4160V SWGR EMERG 
BKR 1G 

DG1 DIESEL GEN NO 1 
DG2 DIESEL GEN NO 2 
!FE DIESEL GEN NO 1 BKR 1 FE 
!GE DIESEL GEN NO 2 BKR 1 GE 
NB 4160V SWGR NORMAL 

SUPPLY 
SB 4160V SWGR START-UP 

SUPPLY 

-----f WIRE CONNECTION POINT 

I 

--0 0--

INDICATING 
R-RED 
G-GREEN 
W-WHITE 

LIGHT WITH DROPPING 
B-BLUE 
C-CLEAR 
A-AMBER 

INDICATING LIGHT 

RESISTOR 

TEST JACK CONNECTION POINT 

PUSH BUTTON-MOMENTARY CONTACT 
NORMALLY CLOSED 

PUSH BUTTON-MOMENTARY CONTACT 
NORMALLY OPEN 

PUSH BUTTON-MAINTAINED CONTACT 

~ ~-L MANUAL MOTOR STARTER -
__ ~ "-.;-WITH THERMAL OVERLOAD 

SINGLE POLE 

OL 
----"l_r- OVERLOADS (THREE LINE DIAGRAM) 

~ BLOCKING DIODE 

OL 
-,ft Ar Ar OVERLOADS 

-I I- CONTACT - NORMALLY OPEN (NO) 

At CONTACT - NORMALLY CLOSED (NC) 

BA 
----I l--

52A 
----11--

528 
At 

-22.... 
TCS 

-I I-
~ 
IN 
At 

52H 
OUT 

-I I-

.cs 
-I~ 

.cs 
T 

-I~ 

D 

--rn-

BELL ALARM CONTACT {OPEN OR CLOSED 
AS INDICATED) 

BREAKER CONTACT (OPEN WHEN BREAKER IS OPEN) 

BREAKER CONTACT (CLOSED WHEN BREAKER IS OPEN) 

LOCAL BREAKER TEST CONTROL SWITCH {CONTACTS 
AS INDICATED IN CONTROL SWITCH DEVELOPMENT) 

BREAKER POSITION SWITCH (CLOSED WHEN 
BREAKER IS IN OPERATING POSITION) 

BREAKER POSITION SWITCH (OPEN WHEN 
BREAKER IS IN OPERATING POSITION) 

CONTROL SWITCH, CONTACTS AS INDICATED 
IN CONTROL SWITCH DEVELOPMENT 

CONTROL SWITCH TEST, LOCATED AT 4160V SWGR 
C - INDICATES CLOSED POSITION 
T - INDICATES TRIP POSITION 

MULTIPLE CONDUCTOR - SHIELDED CABLE 
(TWO CONDUCTOR SHOWN) 

MULTIPLE CONDUCTOR - SHIELDED CABLE -
SHIELD GROUNDED {TWO CONDUCTOR SHOWN) 

SIGNAL CONNECTOR (MULTI CONDUCTOR) 

TWISTED SHIELDED PAIR CONDUCTORS 

:..____ ____________________________ __,7 
POWER, GROUNDING, & LIGHTING PLANS FIRE ALARM & 

COMMUNCATION PLANS 
POLE LINE & UNDERGROUND 

DISTRIBUTION PLANS 

- LIGHTING PANEL (SEE 
LIGHTING PANEL SCHEDULES) 

PANEL - MISCELLANEOUS AS 
NOTED ON PLAN DWGS 

W& POWER PANEL 

--e- MOTOR HORIZONTALLY MOUNTED 

0 MOTOR - VERTICALLY MOUNTED 

• I CONTACTOR 

1><1 
[.---?1 

MOTOR STARTER OR CONTROLLER 

I h 

TRANSFER SWITCH-SIZE & TYPE AS NOTED 

DISCONNECT OR SAFETY SWITCH 
SIZE AS NOTED 

D 
ro 
~ 

~ 
OL . (/) 

SEL 

0 

TRANSFORMER - DRAW TO SCALE 
SIZE & RATING AS NOTED 

MOTOR OPERATED VALVE 

AIR OPERATED VALVE 

LOCAL PUSHBUTTON STATION OR 
LOCAL CONTROL STATION, TYPE AS NOTED 

SINGLE POLE MANUAL MOTOR STARTER 
WITH THERMAL OVERLOAD 
SEL = SELECTOR SWITCH 

J - JUNCTION BOX 
TB - TERMINAL BOX 
PB - PULL BOX 

RIGID CONDUIT - RUN EXPOSED 

- - - RIGID CONDUIT - RUN CONCEALED 

-----<O 

• 

-

CONDUIT OR CABLE TURNING UP 
OR TOWARDS OBSERVER 
CONDUIT OR CABLE TURNING DOWN 
OR AWAY FROM OBSERVER 

DIRECT BURIAL CABLE 

FLEXIBLE CONDUIT 

CONDUIT "SEALING" FITTING 

HORZ VERT 

[p [Q] UNIT HEATER 

TS 

• CONTROL DEVICES: TYPE AS NOTED 
TS - TEMP SW 
SV - SOLENOID VALVE 

LVS - LEVEL SWITCH 
PS - PRESSURE SWITCH 
FS - FLOAT SWITCH 
LS - LIMIT SWITCH 
SS - SELECTOR SWITCH 
CS - CONTROL SWITCH 

PMS - PERMISSIVE SW 
RTD - RESIST TEMP DETEC 

T - THERMOSTAT 
TE - TEMP ELEMENT 

PE - PNEU-ELECT RELAY 
SP - ELECT-PNEU SWITCH 

T/C - THERMOCOUPLE 
H - HUMIDISTAT 

FT - FLOW TRANSFMITTER 
PT - PRESSURE TRANS 
LT - LEVEL TRANS 
FI - FLOW INDICATOR 

FLS - FLOW SWITCH 
A - ALTERNATOR 

SD - SMOKE DETECT 
V - VALVE 

Fl CABLE TRAY OR CABLE LADDER 
(SIZE & ELEVATION AS NOTED 
ON PLAN DWGS) 

--IG- INSTRUMENT GROUND CABLE 

--G- GROUND CABLE - RUN EXPOSED 

- -G - - GROUND CABLE - RUN CONCEALED OR BELOW GRADE 

0 

' 

ARC • 

1"111111 

-

40-27 

• F 

[gJ 
40-11 

GROUND ROD 5/8" DIA x 20' -0" LONG COPPER WELD 

GROUND CONNECTION "THERMO PROCESS" 
WELD "CADWELD" OR APPROVED EQUAL 

GROUND CONNECTION - PRESSURE TYPE 
SOLDERLESS CONNECTOR 

INDICATES AUXILIARY RELAY CABINET 

INDICATES LOCAL DEVICE 

INDICATES LOCAL DEVICE ON LOCAL PANEL 

INDICATES EQUIPMENT LOCATED AT BENCHBOARD 
LETTER OR NUMBER DESIGNATION AS SHOWN 

INDICATES EQUIPMENT LOCATED AT CABINET 
NUMBER DESIGNATION AS SHOWN 

INDICATES EQUIPMENT LOCATED AT VERTICAL BOARD, 
LETTER OR NUMBER DESIGNATION AS SHOWN 

INDICATES EQUIPMENT LOCATED AT COMPUTER 
EQUIPMENT DESK, LETTER OR NUMBER 
DESIGNATION AS SHOWN 

INDICATES ANNUNCIATION - LETTER DENOTES 
BOARD OR PANEL LOCATION 

3 "A" INDICATES FIXTURE TYPE 
"2-40" INDICATES NO. & WATTAGE OF LAMPS 
"3" INDICATES NO. OF FIXTURES 
1 O' -0" INDICATES MOUNTING HEIGHT @ 

10'-0" 

CEILING 
MTD 

@ 
C-2 

0 

WALL 
MTD 

I-@ 

INCANDESCENT OR MERCURTY LTG FIXTURE 
"A" INDICATES FIXTURE TYPE 
"c-2" INDICATES LTG PNL "c", CIRCUIT 2 
(SMALL CIRCLE FOR INDIVIDUAL IDENTIFICATION) 

EXIT LIGHTING FIXTURE 

I c > I I l J I FLUORESCENT LIGHTING FIXTURE 

a 
• l:A p 

3 

CKTS/ 
LP9,11,15 
4#12 

cg 
CR 

cg 
R 

BARE LAMP FLUORESCENT STRIP 

STREET LIGHTING FIXTURE 

FLOODLIGHT FIXTURE 

EMERGENCY LIGHTING UNIT AC/DC 

EMERGENCY LIGHTING REMOTE LAMP 

GOOSENECK LIGHING STANCHION AND FIXTURE 

REMOTE LAMP MOUTNED ABOVE EMERGENCY 
LIGHTING UNIT 

SWITCH SINGLE POLE 
120V 20A TOGGLE 
a - INDICATES ASSOCIATED CONTROLLED 

FIXTURES 
3 - INDICATES 3 WAY SWITCH 
P - INDICATES SWITCH WITH PILOT LIGHT 

HOME RUN TO PANELBOARD - ALL UNMARKED 
CONDUITS ARE 3/ 4" IN SIZE AND CONTAIN 
2#12 UNLESS OTHERWISE NOTED 

SWITCH & SINGLE CONVENIENCE 
RECEPTACLE COMBINATION 

SWITCH & DUPLEX CONVENIENCE RECEPTACLE 
COMBINATION 20A, 125VAC, GE 5951-1 
OR EQUAL 

SINGLE RECEPTACLE, CONVENIENCE, 
2P 3W 15A 125V HUBBELL TYPE 
5261 OR APPVD EQUAL 

DUPLEX RECEPTACLE, CONVENIENCE, 
2P 3W 15A 125V HUBBELL TYPE 
5262 OR APPVD EQUAL 

DUPLEX RECEPTACLE, CONVENIENCE, 
2P 3W 15A 125V - "CR" INDICATES 
CORROSION RESISTANCE. HUBBELL TYPE 
52CM62 WITH 52CM08 CAP OR APPVD EQUAL 

DUPLEX RECEPTACLE, CONVENIENCE, 
2P 3W 15A 125V HUBBELL TYPE 52621 OR 
APPVD EQUAL - "R" INDICATES REGULATED 
VOLTAGE 

SINGLE RECEPTACLE 2P 3W GROUNDING 20A 
250V NEMA 6-20R, HUBBELL TYPE 5461 WITH 
SUPER STAINLESS PLATE HUBBELL 93091 OR 
APPVD EQUAL 

POWER RECEPTACLE 3W 4P 60A 600VAC 
CROUSE-HINDS TYPE "AREA" CAT NO. AREA6425 
OR APPVD EQUAL 

POWER RECEPTACLE 3W 4P 30A 600VAC 
CROUSE-HINDS TYPE "ARE" CAT NO. ARE3423 
OR APPVD EQUAL 

PLUG-IN STRIP - TYPE AS NOTED ON DWGS 

CEILING 
MTD 

WALL 
MTD 

@) 
@ 

@ 

@) 

® 
0 

c@) 
e@) 

r€) 
c@ 

"® 
c{) 

FAN OUTLET 

CLOCK OUTLET 

REELITE 

DROP CORD 

PORCELAIN LAMP HOLDER 
(PC INDICATES PULL CHAIN) 

OUTLET BOX 

r@ STROBE LIGHT 

TELEPHONE SWITCHBOARD 

PUBLIC TELEPHONE CO. TELEPHONE WITH 
ACCESS TO PUBLIC EXCHANGE, DESK TYPE 

PUBLIC TELEPHONE IN FULL BOOTH 

kl D INDUSTRIAL TYPE TELEPHONE 
D = DESK SET 
W = WALL SET 
WP = WEATHERPROOF WALL SET 

SOUND POWERED TELEPHONE SET 

[!I S.P. 

[!I T 

JACK FOR SOUND POWERED TELEPHONE 

OUTLET FOR PLUG-IN PORTABLE 
INDUSTRIAL TELEPHONE 

[I] 

<l 

LOUDSPEAKER, HORN TYPE, SINGLE UNIT 

LOUDSPEAKER, SPECIAL TYPE 

LOUDSPEAKER, OFFICE TYPE WITH 
VOLUME CONTROL 

TWO-WAY INTERCOM SET 

MICROPHONE (RADWASTE AREA) 

CLOSED CIRCUIT TELEVISION RECEIVER 

~ C 
CLOSED CIRCUIT TELEVISION TRANSMITTER & CAMERA 

TRANSF 
SWGR 
MCC 
PDP 
LDP 
pp 
LP 
GND 
CND 
PT 
CT 
POS( +) 
NEG(-) 
RP 

EP 
WP 
VT 
DT 
WT 
EC 
DP 

ABBREVIATIONS 

TRANSFORMER 
SWITCHGEAR 
MOTOR CONTROL CENTER 
POWER DISTRIBUTION PANEL 
LIGHT DISTRIBUTION PANEL 
POWER PANEL 
LIGHTING PANEL 
GROUND 
CONDUIT 
POTENTIAL TRANSFORMER 
CURRENT TRANSFORMER 
POSITIVE 
NEGATIVE 
RELAY PANEL 

EXPLOSION PROOF 
WEATHER PROOF 
VAPOR TIGHT 
DUST TIGHT 
WATER TIGHT {SUBMERSIBLE) 
EMPTY CONDUIT 
DRIP PROOF 

SIGNIFICANT 
NUIIIBER 

35-5 EXISTING POLE 
0 LENGTH & CLASS AS NOTED 

35-5 NEW POLE 
e LENGTH & CLASS AS NOTED 

35-5-6M POLE WITH DOWN GUY & ANCHOR-LENGTH & 
1------9 CLASS & STRENGTH OF GUY IN POUNDS AS NOTED 

35-5-6M 

--a 
[j] 

CT] 

X 

...t_L.A. 

_#8_ 

_3#2_ 

<J--

POLE WITH STREET LIGHTING FIXTURE 
LENGTH & CLASS AS NOTED 

SINGLE PHASE TRANSFORMER 
SIZE & RATING AS NOTED 

THREE PHASE TRANSFORMER 
SIZE & RATING AS NOTED 

STREET LIGHTING REGULATOR 
RATING AS NOTED 

SECTIONALIZING SWITCH-MOUNTED ON 
CROSSARM - NORMALLY OPEN 

SECTIONALIZING SWITCH-MOUNTED ON 
CROSSARM - NORMALLY CLOSED 

POLE TOP SWITCH 

LIGHTING ARRESTER IN EACH PHASE WIRE 

PRIMARY LINE - NO. & SIZE OF WIRE AS NOTED 

SERIES STREET LTG CKT 1 /C OF SIZE NOTED 

3¢ SECONDARY LINE - NO. & SIZE OF WIRE 
AS NOTED 

1 ¢ SECONDARY LINE - NO. & SIZE OF WIRE 
AS NOTED 

CONDUCTOR DEAD END 

MH¥MANHOLE 

.1::ll::1/i r HANDHOLE 

TOP OF DUCTBANK 
(ELEV AS NOTED) 

' 

• 

INDICATES NUMBER & ARRGT 
OF DUCTS IN DUCTBANK 

INDICATES it OF DUCTBANK 
{LOCATE WITH DIMENSIONS OR 
CO-ORDINATE NUMBERS) 

c_ _____ ARROW INDICATES DIRECTION OF 
DUCTBANK TOWARDS LOW POINT 

NOTES 

1. FOR ADDITIONAL SYMBOLS RELATED TO BENCHBOARD 
& CABINET DESIGNATIONS SEE DWG 3032. 

DRAWN I DATE 

RGA 8/18/05 

AS BUILT 
454003947 
STATUS: Release 
STATUS DATE: 01/15/2015 
DS APPROVED: SCSCHUL 
VER: AE REV: 13 SIZE: F 

FOR PREVIOUS REVISIONS, SEE SUPERSEDED CARDS GROUP ' ' 4 ' ' CHEa<ED I DATE " 0 VERSIONS/REVISIONS BY N.P.P.D. 
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DFTI DATE ENG 
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COOPER NUCLEAR STATION 
ELECTRICAL 
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CADD FILE: 
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START-UP BLOWER 

GLYCOL COOLER 
PUMP 2A1 

GLYCOL COOLER 
PUMP 2A2 

CYCLIC DRYER 1A 

FREON COMPRESSOR 
UNIT 1A2 

SPACE 

FREON COMPRESSOR 
UNIT 182 

CYCLIC DRYER 18 

GLYCOL COOLER 
PUMP 281 

FREON COMPRESSOR 
UNIT 1A.1 

RECOMBINER 
HEATER 1A 

GLYCOL COOLER 
PUMP 282 

" 

" 

REMOTE 
FROl\t MCC 

MOG2-41 

**(6000303) 

IN MCC 

"' "l V l~I >>-+ 

() 
) MOG2-11 

.. (2913403) I "l v 1~1 >>--, 

MOG2-31 

**(2913303) <€I >>-+ 
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01 

MOG2 16 ~-- ~ ~~ ~ 0 ~~ 
.. (29134o3J I "l 0~1 :i.,. 3-

1
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) MOG2-1 I 1/1 "' 
"'*(2913403) !:5!~1 >>-+ 

"' 

"' 
L.f1..f1..J MOG2-61 ~t----l ~ 
~ ~ **(6000303) !:5! ~ >>-+ 

MOG2-36 

"'*(2913303) !:5! V I I 
<€I >>-+ 
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"' 

() 
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MOG2-6 
FREON COMPRESSOR g "'*(2913403) 
UNIT 181 "l 0~1 >>ti, • 

RECOMBINER 
HEATER 18 

MOG2-66 

~ ~ **(6000303) 

"' t; 

!:5! ,: ~ 1- I 

OFFGAS CONDENSATE 0 MOG2- 71 Vli:::I •! • 
BOOSTER PUMP 1A "'*(6000303) ID l> -

"' 
2 ,, 
z 

OFFGAS CONDENSATE 
BOOSTER PUMP 18 

SPACE 

CONTROL POWER 
DISTRIBUTION PANEL 
(IN AOGCRP) 

MOG2-76 

"'*(6000303) 
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DUCT HEATER 
1-EHC-AR-1A (5KW) 

SPARE 

MOG1-48 

(3403) 

REMOTE 
FROM MCC IN MCC 

;,, 
,,; 

" - \:' ~ 
'l; 

ic::n--...: >>--+ 

C,:: 
Z() 
=, () 
z<> 
cO 

""' mi ,, -< 

iii 
~B I 
"'!I "­z 

~G) I 
y 

~ 
~~ _-< 

i'1 
' '.i:,.. 

•lf:.c 
MOG1-22 

(3412) 

SF52A, SF52B fft (.~ <: ~ I ~ - cij 
50-5 

G) g }-------I 

LIGHTING PANEL 
LP-AR-1 

HEAT TRACING 
PNL PP-HT-AR-1 

.L:. 
MOGl-21 

30KVA. 
480-120;2oav I o 

3~ 60HZ :::u 

I~~ 

"f:.c L:. 
I I MOG1-5 ~ ~ MOGT4-

~ g 

g g 

,,; "' r 

~~ 
~ 

.i:,.. 
Ol 
0 
< 
v< 
'Q 

'>;: v< 
~: ::E 

SUPPLY FAN 
1-SF-AR-1A 

45KVA 
4B0-120/20BV 

3~ 60HZ 
"' 

_ MOG1-1 r,.:i ). mr;; Oo ~ ~~ °'! 0 (3403) ~ Vl\:'I ~ ~ ~ < 
r, CIJ-

VI I •--"-1 ~ ~ 5i SPARE , f.._,~ 3:: - () 
() 

EXHAUST FAN 
1-EF-AR-1A 

H&:V COND PUMP 
1-CP-AR-1A-A 

FAN COIL UNIT 
1-FC-AR-1A 

DUPLEX SUMP 
PUMP AA-2 

DUPLEX SUMP 
PUMP DD-2 

"' -0 MOG1-11 Vl<!;I >>~--+ 
01 (3403) ~ • 

® MOG1-41 ~ (3403) "l Vl~I •>4 

0 MOG1-16 I; 
O'> (3403) ~ Vl~I •>--+ 

® MOG1-31 1/1 "' 
-;:s- (GE 82BE311) ~§I >H 

0 MOGl-36 "' 
u (GE 82BE311) ~ Vl~I >>--+ 

MOG1-26 

REMOTE 
FROM MCC 

"' -

IN MCC 

<!; ,. § 
,,; 

"' 0 

,, 
"' "' "~ 

NEAR COL U-15. 7 
(EL 877'-6") MMR96 

;,, 
,,; 

"'r :!I B 

~~ 

NEAR COL W-15. 7 
(EL 877'-6") 

NEAR COL W-14.4 
(EL 903'-6") 

NEAR COL W-15. 7 
(EL 918'-6") 

WASHDOWN 
COLLECTION TANK 
PUMP 20-706 

DISTILLATE TANK 
DISCH PUMP 20-944 

"' 

MMR97 

MMR99 

MMR100 

MMR1 

(GE 828E311) 

MMR21 

(GE 828E311) 

~ 
~ 

O> 

'i< 

"' ~ 
O> 

'i< 

,,; 
> ,, 

"' <€I >>--• 
G> V I I 

" 
G) V ,- I 

CHEMICAL WASTE 
SAMPLE TANK DISCH 
PUMP 20-945 

.:::- ) MMR26 I 1/1-1 " 
" (GE 828E311) ~ ""' •>--• 

PHOSPHATE ADDITION 
PUMP 20-751 

SPARE 

CONCENTRATOR 
FEED PUMP 20-753 

MMR.31 "' 
(GE 828E311) "~-~~ 

~Vl~I •>• 

0 MMR36 1/11 I; 
(GE 828E311) ~~ )!>---+ 

CONCENTRATOR FEED ® MMR41 1/1-1 ~ 
RECIRC PUMP 20-758 ';:s- (GE BZBEJl l) ~~ );>---,t 

SPARE 

CONCENTRATED WASTE 
MEASURING TANK 
FEED PUMP 20-904 

CONCENTRATED 
WASTE TANK 
AGITATOR 20-593 

SPARE 

"' VI I >>"--+ 

® MMR6 1/1 "' 
-;:s- (GE 828E311) ~~I >>-+ 

MMR86 

(GE 828E311) ~ 0~1 >>"" • 

"' "' VI I >>• 

C,:; 
Zn 
=,o 
zO 
cO 

"'" "'~ !::~ 
~Iii ~"' 

0 
C') 
~ 

fTI f 
@'!j 
I>, -,, 

I 

REMOTE 
FROM MCC IN MCC 

50-5 

HV-MOTOR 
(EF-SWGR-1 F) 

MCA99 
"' I "' t SF57 

(3404) ~ fft <~ 0 ~ 
8~ 

HV-MOTOR 
(SF-SWGR-1F) 

CONTROL POWER 
PANEL CP-CAD-1 A 

"' 

"' 
MCA98 

"' 
"' 

"f:.c L:. 

MCA95 

DWG 3036 
SH,58 

MCA107 ~ f MCA106 I 
• I 

15KVA 
480-120/208V 

3fii 60HZ 

-
Zi ~ 

~ -§ 

"' "' "' ~ ~ ~ 

;,, 
,,; 

-
~~ 

" H2/D2 ANALVZER 
PANEL PUMP MOTOR 
(DIVISION I) "' 

PC282 

WHITTAKER 
DWG 115D920 

Zi V llil >> • 

RR PUMP 1A SUCTION ;..J MCA10B ~ 
VALVE MOV-2-43A w (GE 730E19788) ~ "----"-..J 

D 
,,; 

TFR SW FOR FPC PUMP C MCA80 I - - _l'-_....;;.M.;;.CA_7..,9=-"" ~ + 
EE-SW-FPC-P-C • ~- LL......1J 
SEE CONT ON DWG EE-DSC-FPC-P-C I~ ...... r,,.J I ~ ...... r,,.J 
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MOV 1304MV 

L _! _"'J - i;; 

0 ~3:5; Zi M~I >> 1 ~ o 
~ LN-

v< 
'Q 

MOV 1306MV 

SPARE 

TSC EMERGENCY 
FEED (MCC TSC) 

SPARE 

SPARE 

SPARE 

SPARE 

RHR OUTBOARD 
LPCI INJ VALVE 
10-27A (RH508MV) 

1 ~

il't,',::E:< n MCA86 [X]~ ). Ill~ O"J -0 (3405) Zi 8 al 0 
fTI !: 0 () 

MI >>~1~~;~ 
~ (/) )> .. 

MCA71 " . "' 
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SPACE 

MDV 1302MV 

MDV 1308MV 

MDV 1311MV 

SPARE 

SPARE 

SPARE 

SPARE 

SPARE 

SPARE 

SPARE 

_G) g }------1 

0 DC652 [X]V)I 
~ (3405) ~ ,,,.,,,., 

0 DC657 [X]V)I ~ (3409) ~ 

0 DC662 [X]V)I ~ (3405) ~ 
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6. ALL PENETRATION ARE SHOWN IN THEIR APPROXIMATE LOCATIONS. 
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I ..... 
CONTAINMENT PENETRATION LOCATION LINE REMARKS TYPE "B" lYPE "C" TESTABLE ISOLATION VALVES CONTAINMENT PENETRATION LOCATION LINE REMARKS TYPE "B" lYPE "C" TESTABLE ISOLATION VALVES 
PENETRATION SIZE SIZE QlY. LINE DESCRIPTION TESTABLE PENETR. (INBOARD, OUTBOARD) PENETRATION SIZE SIZE QlY. LINE DESCRIPTION TESTABLE PENETR. (INBOARD, OUTBOARD) ELEVATION AZIMUTH ELEVATION AZIMUTH 

X-1A 10'-0" I.D. 907'-3 .. 135" - 1 EQUIPMENT HATCH SEE SECTION 33 DWG. 4262 (REF. ONLY) DOUBLE 0-RING X-36 6" gso'-o" 175" 3" 1 Hz/Oz MONITORING SAMPLE LINES (SEE NOTE 4 & 6) IF MODIFIED 
X-1B 10'-0" J.D. 907'-3" 315" - 1 EQUIPMENT HATCH SEE SECTION 33 DWG. 4262 (REF. ONLY) DOUBLE 0-RING X-37A 3'-9"W x 2'-6"H 918'-10" 75· 1· 32 31 CRD WATER INSERT, 1 SPARE SEE DETAIL 28 & 30, DWG. 4262 (REF. ONLY) 

X-2 8'-6" I.D. 907-'11" o· - 1 PERSONNEL ACCESS AIR LOCK SEE SECTION 21 DWG. 4262 (REF. ONLY) DOUBLE 0-RING X-37B 4'-7"W x 2'-6"H 918'-10· 105' 1· 38 37 CRD WATER INSERT. 1 SPARE SEE DETAIL 28 & 30. DWG. 4262 (REF. ONLY) 

X-4 24" 1.0. DRYWELL HEAD 135' 5'-10'" I.D. 1 DRYWELL HEAD ACCESS HATCH 1 a· -o· R FROM Cl DRYWELL HEAD DOUBLE 0-RING X-37C 4'-7"W x 2'-6"H 918'-10· 255' 1· 39 38 CRD WATER INSERT, CRD MINI PURGE SEE DETAIL 28 & 30, DWG. 4262 (REF. ONLY) CRD-14CV, CRD-13CV 

X-SA 6'-11 1/2" 892'-5" 25· s·-10· I.D. 1 VENT LINE DRYWELL TO TORUS lYPE "A" TESTED X-37D 3'-9"W x 2"-6"H 918"-10" 285' 1· 32 31 CRD WATER INSERT, 1 SPARE SEE DETAIL 28 & 30, DWG. 4262 (REF. ONLY) 

X-SB 6'-11 1/2" 892'-5" 70' 5'-10" I.D. 1 VENT LINE DRYWELL TO TORUS lYPE "A" TESTED X-38A 3'-9"W x 2'-6"H 918'-10" 75· 1· 32 31 CRD WATER WITHDRAWAL, 1 SPARE SEE DETAIL 28 & 30, DWG. 4262 (REF. ONLY) 

x-sc 6'-11 1/2" 892'-5" 11 s· 5'-10" I.D. 1 VENT LINE DRYWELL TO TORUS lYPE "A" TESTED X-38B 4'-7"W x 2'-6"H 918'-10" 105' 1· 38 37 CRD WATER WITHDRAWAL, 1 SPARE SEE DETAIL 28 & 30, DWG. 4262 (REF. ONLY) 

X-SD 6'-11 1/2" 892'-5" 160' 5'-10" l.D. 1 VENT LINE DRYWELL TO TORUS lYPE "A" TESTED X-38C 4'-7"W x 2'-6"H 918'-10" 255' 1· 39 38 CRD WATER WITHDRAWAL, CRD MINI PURGE SEE DETAIL 28 & 30, DWG. 4262 (REF. ONLY) CRD-16CV, CRD-1 SCV 

X-5E 6'-11 1/2" 892'-5" 200· s' -1 o" I.D. 1 VENT LINE DRYWELL TO TORUS lYPE "A" TESTED X-38D 3'-9"W x 2'-6"H 918'-10" 285' 1· 32 31 CRD WATER WITHDRAWAL, 1 SPARE SEE DETAIL 28 & 30, DWG. 4262 (REF. ONLY) 

X-5F 6'-11 1/2" 892'-5" 245' 5'-10" I.D. 1 VENT LINE DRYWELL TO TORUS lYPE "A" TESTED X-39A 12· 934'-6" 40' 12· 1 RHR DRYWELL SPRAY LOOP A (SEE NOTE 1 & 7) RHR-M031A 

X-SG 6'-11 1/2" 892'-5" 290' 5'-10" I.D. 1 VENT LINE DRYWELL TO TORUS lYPE "A" TESTED X-39B 12· 920'-10· 299' 12· 1 RHR DRYWELL SPRAY LOOP B (SEE NOTE 1 , 5 & 7) RHR-M031B FOR RHR 

X-SH 6'-11 1/2" 892'-5 11 335· 5'-10" I.D. 1 VENT LINE DRYWELL TO TORUS lYPE "A" TESTED PC-1311MV, PC-1312MV FOR SBNI 

X-6 24"' 905'-3" 37· - 1 CRD REMOVAL HATCH DOUBLE 0-RING X-40A 10· 920'-10· 49· 1· 7 X-40A(a-f) JET PUMP INSTR. TO BCV SEE SECTION 6-6 

X-7A 42" 908'-4" 160' 24" 1 MS TO TURBINE SEE SECTION 4-4 BELLOWS MS-A080A, MS-A086A X-40A COUPLING PC PRESSURE INSTR. (SEE NOTE 4 & 6) 

X-7B 42" 908'-4" 175' 24" 1 MS TO TURBINE SEE SECTION 4-4 BELLOWS MS-A080B, MS-A086B X-40B 10· 920'-10" 53' 1· 7 X-40B(a-f) JET PUMP INSTR. TO BCV SEE SECTION 6-6 

X-7C 42" 908'-4" 185' 24" 1 MS TO TURBINE SEE SECTION 4-4 BELLOWS MS-A080C, MS-A086C X-40B COUPLING PC PRESSURE INSTR. (SEE NOTE 4 & 6) 

X-7D 42" 908'-4" 200' 24" 1 MS TO TURBINE SEE SECTION 4-4 BELLOWS MS-A080D, MS-A086D X-40C 10· 919'-1" 239' 1· 7 X-40C(a-f) JET PUMP INSTR. TO BCV SEE SECTION 7-7 

X-8 18" 904'-10" 180' 3" 1 CONDENSATE DRAIN (MAIN STEAM) MS-M074, MS-M077 X-40C COUPLING PC PRESSURE INSTR. (SEE NOTE 4 & 6) 

X-9A 34" 913'-7" 170' 18" 1 FW WITH RWCU AND RCIC INJECTION LINES SEE SECTION 4-4 BELLOWS RF-16CV, RF-15CV FOR FW X-40D 10· 919'-1" 244' 1· 7 X-40D(a-f) JET PUMP INSTR. TO BCV SEE SECTION 7-7 

RF-16CV, RCIC-26CV FOR RCJC X-40D COUPLING PC PRESSURE INSTR. (SEE NOTE 4 & 6) 
RF-16CV, RWCU-15CV FOR RWCU X-41 6" 967'-6" 345· 1· 1 REACTOR WATER SAMPLE RR-741AV, RR-740AV 

X-9B 34" 913'-7" 190' 1 a" 1 FW WITH HPCI INJECTION LINES SEE SECTION 4-4 BELLOWS RF-14CV, RF-13CV FOR FW X-42 4" 962'-6" 150' 1 1/2" 1 SLC INJECTION SLC-13CV, SLC-12CV 

RF-14CV, HPCl-29CV FOR HPCI X-43 18" 920·-s· 11 s· 4" 1 RR PUMP FLUSHING & ILRT TEST CONN. SEE SECTION 7-7 DOUBLE 0-RING 

X-10 18" 920'-10" 190' 3" 1 RCJC STEAM RCIC-M015, RCIC-M016 X-44 18" 920'-6" 125· 4" 1 RR PUMP FLUSHING & ILRT TEST CONN. SEE SECTION 7-7 DOUBLE 0-RING 

X-11 26" 906'-6" 335· 1 o" 1 HPCI STEAM SEE SECTION 5-5, HPCI-M015, HPCI-M016 X-45 12· 920'-10 1/2" 245' IL-11_:~-11,.;_,,._ 6 X-45(A,B,E & F) SPARE SEE SECTION 7-7, lYPE "A" TESTED 

PITCH DOWN s· FROM FACE OF DRYWELL X-45(C) RAD MONITOR VENT (SEE NOTE 1) RMV-12AV, RMV-13AV 

X-12 36" 907'-o" 20· 20" 1 SHUTDOWN SUPPLY TO RHR PUMPS SEE SECTION 5-5 (SEE NOTE 7) RHR-M017 X-45(D) SOV AIR EXHAUST TO DRYWELL (SEE NOTE 1) PC-35CV, PC-36CV 

X-13A 42" 912'-2 7/16" 25' 24" 1 RHR INJECTION (SEE NOTE 7) RHR-M025A X-46 1 a· 920'-10· 155' 1· 6 X-46(A-F) SPARE SEE SECTION 7-7, lYPE "A" TESTED 

X-47 1 a· 920'-10· 160' 1· 6 X-47(A,C-F) SPARE SEE SECTION 7-7, lYPE "A" TESTED 

X-13B 42" 912'-2 7/16" 340' 24" 1 RHR INJECTION (SEE NOTE 7) RHR-M025B X-47(B) INSTRUMENT LINE TO CV OR BCV (SEE NOTE 6) 

X-48 10· 898'-9" 166' 10" 1 SPARE lYPE "A" TESTED 

X-14 22" 946'-0" 20· 6" 1 RWCU FROM RECIRC PUMPS RWCU-M015, RWCU-M018 X-49 1 a· 918'-6" 55· 1· 6 X-49(A,B & E,F) SPARE SEE SECTION 6-6, lYPE "A" TESTED 

X-15 20" 947'-6 .. 340' - 1 SPARE lYPE "A" TESTED X-49(C & D) ELECTRICAL PEN. ELEC. PENETR. 

X-16A 26" 946'-3" 1 oo· 1 o" 1 CS A PUMP DISCHARGE (SEE NOTE 7) CS-M012A X-50 10· 920'-10" 235' 1· 6 X-50(A,B) ELECTRICAL PEN. SEE SECTION 7-7 ELEC. PENETR. 

X-16B 26" 946'-3" 260' 1 o" 1 CS B PUMP DISCHARGE (SEE NOTE 7) CS-M012B X-50(C,D) SPARE lYPE "A" TESTED 

X-17 22" 967'-6" 337' 6" 1 SPARE lYPE "A" TESTED X-50(E,F) INSTR. LINE TO CV OR BCV 

X-18 6" 898'-9" 32' 3" 1 DRYWELL EQUIPMENT DRAIN PUMP DISCHARGE (SEE NOTE 1) RW-A094, RW-A095 X-51 10· 919'-1" 235' 1· 6 X-51 (A) INSTRUMENT LINE TO BCV SEE SECTION 7-7 

X-19 4" 898'-9" 28' 3" 1 DRYWELL FLOOR DRAIN PUMP DISCHARGE (SEE NOTE 1) RW-A082, RW-A083 X-51 (B) SOV TO DRYWELL AIR EXHAUST 

X-20 8" 920'-10" 55· 4" 1 DRYWELL DEMINERALIZED WATER SUPPLY SEE SECTION 6-6 DW-219, DW-133 X-51 (C,D) SPARE lYPE "A" TESTED 

X-21 3" 922'-6" 235' 1· 1 SERVICE AIR SEE SECTION 7-7 (SEE NOTE 1) SA-647, SA-648 X-51 (E) DRYWELL VENT MONITOR (SEE NOTE 1) RMV-10AV, RMV-11AV 

X-22 3" 922'-6" 232' 1" 1 INSTRUMENT AIR SEE SECTION 7-7 (SEE NOTE 1) IA-65CV, IA-78CV X-51 (F) PAS CONT. ATM. SAMPLE (SEE NOTE 1) PC-247AV, PC-248AV 

X-23 12" 946'-o" 350' 8" 1 CLOSED COOLING WATER DRYWELL SUPPLY (SEE NOTE 2) REC-702MV X-52 10· 920'-10" 45' 1· 6 X-52(A-D) 1" INSTR. LINE TO CV OR BC'i SEE SECTION 6-6 

X-24 12" 946'-Q" 1 o· 8" 1 CLOSED COOLING WATER DRYWELL RETURN (SEE NOTE 2) REC-709MV X-52(E,F) SPARE lYPE "A" TESTED 

X-25 20" 896'-o" 235' 20" 1 VENT TO DRYWELL (SEE NOTE 1 & 5) DOUBLE 0-RING PC-232MV, PC-238AV FOR PURGE & VENT X-53 6" 911·-o· 42' 6" 1 SPARE lYPE "A" TESTED 

FOR INBOARD FLANGE PC-1306MV, PC-1305MV FOR SBNJ X-100A 12· 919'-5" s· 12· 1 LOW VOLTAGE INSTR. & CONTROL SEE SECTION 7-7 ELEC. PENETR. 

ON PC-232 X-100B 12· 918'-6" 40' 12· 1 SPARE SEE SECTION 6-6, lYPE "A" TESTED 

X-26 20" 966'-6" 157' 20" 1 VENT FROM DRYWELL (PC PURGE AND VENT) SEE DWG. GE 11703303 SHT. 5 (REF. ONLY) DOUBLE 0-RING PC-231 MV, PC-246AV FOR LARGE BORE SBGT X-100C 12" 918'-6" 49' 12" 1 SPARE SEE SECTION 6-6, lYPE "A" TESTED 

(SEE NOTE 1, 4 & 6) FOR INBOARD FLANGE PC-306MV, PC-131 OMV FOR SMALL BORE SBGT X-100D 12" 918'-6" 53· 12" 1 SPARE SEE SECTION 6-6, lYPE "A" TESTED 

ON PC-232 X-100E 12· 920'-10" 225' 12· 1 THERMOCOUPLES SEE SECTION 7-7 ELEC. PENETR. 

X-27 10" 918'-6" 55· 1" 6 X-27(A-D) 1" INSTRUMENT TO BCV SEE SECTION 6-6 X-100F 12· 919'-1" 221' 12· 1 NEUTRON MONITORING SEE SECTION 7-7 ELEC. PENETR. 

X27(E & F) SPARE lYPE "A" TESTED X-100G 12· 920'-10" 218' 12· 1 LOW VOLTAGE INSTR. & CONTROL SEE SECTION 7-7 ELEC. PENETR. 

• 
X-28 10" 946'-o" 38' 1· 6 X-28(A-E) 1" INSTRUMENT TO BCV X-100H 12· 919'-10· 215' 12· 1 LOW VOLTAGE INSTR. & CONTROL SEE SECTION 7-7 ELEC. PENETR. 

+-X-28(F) FLANGE LEAK DETECTION X-101A 12· 920'-10" 20' 12· 1 MEDIUM VOLTAGE POWER SEE SECTION 6-6 ELEC. PENETR. 

X-29 10·· 946'-0" 235' 1 •. 6 X-29(A-D) 1" INSTRUMENT TO BCV SEE SECTION 3-3, X-101B 12· 919'-5" 24' 12· 1 NEUTRON MONITORING SEE SECTION 6-6 ELEC. PENETR. 

X-29(E) IA TO RR-741AV SEE DWG. GE 11703303 SHT. 4 (REF. ONLY) PC-33CV, PC-34CV (SEE NOTE 1) X-101C 12· 920'-10· 28' 12· 1 MEDIUM VOLTAGE POWER SEE SECTION 6-6 ELEC. PENETR. 
X-29(F) DRYWELL PRESSURE INDICATION (SEE NOTE 4 & 6) X-101D 12· 920'-10" 335' 12· 1 MEDIUM VOLTAGE POWER SEE SECTION 7-7 ELEC. PENETR. 

X-30 10" 911'-6" 265' 1" 6 X-30(A-D) 1" INSTRUMENT TO BCV SEE SECTION 1-1 X-101E 12· 920'-10" 337' 12· 1 LOW VOLTAGE INSTR. & CONTROL SEE SECTION 7-7 ELEC. PENETR. 

X-30(E) IA TO NBl-737AV (SEE NOTE 1) NBl-559, NBl-560 X-101F 12· 920'-10" 340' 12" 1 MEDIUM VOLTAGE POWER SEE SECTION 7-7 ELEC. PENETR. 

X-30(F) IA TO MS-739AV (SEE NOTE 1) NBJ-561, NBl-562 X-102 12· 920'-10" 3' 12· 1 LOW VOLTAGE INSTR. & CONTROL SEE SECTION 7-7 ELEC. PENETR. 

X-31 10" 898'-9" 55· 1· 6 X-31 (A-D) INSTRUMENT TO CV OR BCV SEE SECTION 2-2 X-103 12· 919'-1" 223' 12· 1 NEUTRON MONITORING SEE SECTION 7-7 ELEC. PENETR. 

X-104A 12· 920'-10" 215' 12· 1 CONTROL ROD POSITION INDICATOR SEE SECTION 7-7 ELEC. PENETR. 

X-32 10" 898'-9" s8· 1" 6 X-32(A-F) INSTRUMENT TO CV OR BCV SEE SECTION 2-2 X-104B 12· 919'-1" 218' 12· 1 CONTROL ROD POSITION INDICATOR SEE SECTION 7-7 ELEC. PENETR. 

X-33 10" 898'-9" 65" 1· 6 X-33(A-D) INSTRUMENT TO CV OR BCV SEE SECTION 2-2 X-104C 12· 920'-10· 220' 12· 1 SPARE SEE SECTION 7-7, lYPE "A" TESTED 

X-33(E) IA TO MS-738AV NBl-563, NBl-564 (SEE NOTE 1) X-104D 12· 919'-5" 350' 12· 1 CONTROL ROD POSITION INDICATOR SEE SECTION 7-7 ELEC. PENETR. 

X-33(F) IA TO NBl-736AV NBl-565, NBl-566 (SEE NOTE 1) X-104E 12· 920'-10· 355· 12· 1 CONTROL ROD POSITION INDICATOR SEE SECTION 7-7 ELEC. PENETR. 

X-34 10" 911'-6" 260' 1" 6 X-34(A-D) INSTRUMENT TO CV OR BCV SEE SECTION 1-1 X-105A 12· 919'-5" 12' 12" 1 POWER SEE SECTION 6-6 ELEC. PENETR. 

X-34(E-F) SPARE lYPE "A" TESTED X-105B 12· 920'-10" 17' 12· 1 SPARE SEE SECTION 6-6, lYPE "A" TESTED 

X-35A 1 1/2" 900'-11" 206' 3/8" 1 TIP SEE SECTION 1-1 DOUBLE 0-RING NMT-NVA-104A (SEE NOTE 2) X-105C 12· 919'-5" 20' 12· 1 SPARE SEE SECTION 6-6, lYPE "A" TESTED 

X-35B 1 1/2" 900'-11" 21 o· 3/8" 1 TIP SEE SECTION 1-1 DOUBLE 0-RING NMT-NVA-104B (SEE NOTE 2) X-105D 12" 920'-10" 347' 12" 1 POWER SEE SECTION 7-7 ELEC. PENETR. 

X-35C 1 1/2" 900'-11· 214' 3/8" 1 TIP SEE SECTION 1-1 DOUBLE 0-RING NMT-NVA-104C (SEE NOTE 2) X-106 12· 919'-5" a· 12· 1 NEUTRON MONITORING SEE SECTION 7-7 ELEC. PENETR. 

X-35D 1 1/2" 900'-11" 218' 3/8" 1 TIP SEE SECTION 1-1 DOUBLE 0-RING NMT-NVA-104D (SEE NOTE 2) SIP1 16" 961'-10 3/4" o· - 1 INSPECTION HATCH DOUBLE 0-RING 

X-35E 1 1/2" 900'-11· 222· 3/8" 1 TIP N, PURGE SEE SECTION 1-1 DOUBLE 0-RING NM-CV4, NM-CV2 (SEE NOTE 1) SJP2 16" 961'-10 3/4" 45' - 1 INSPECTION HATCH DOUBLE 0-RING 

SJP3 16" 961'-10 3/4" 90' - 1 INSPECTION HATCH DOUBLE 0-RING 

SIP4 16" 961'-10 3/4" 135' - 1 INSPECTION HATCH DOUBLE 0-RING 

SIPS 16" 961'-10 3/4" 180" - 1 INSPECTION HATCH DOUBLE 0-RJNG 

SJP6 16" 961'-10 3/4" 225' - 1 INSPECTION HATCH DOUBLE 0-RING 

SIP7 16" 961'-10 3/4" 270' - 1 INSPECTION HATCH DOUBLE 0-RING 

SIP8 16" 961'-10 3/4" 31 s· - 1 INSPECTION HATCH DOUBLE 0-RING 

NOTE: 

1 . BOTH ISOLATION VALVES ARE OUTBOARD OF DRYWELL CONTAINMENT. 
2. ONLY ONE ISOLATION VALVE EXISTS. 
3. ALL PENETRATION LOCATIONS SHOWN IN THE SCHEDULE ARE APPROXIMATE. 

4. COMPONENTS ARE SUBJECT TO TESTING UNDER 1 OCFR5O, APPENDIX J 
TYPE "B" REQUIREMENTS IF MAINTENANCE OR A MODIFICATION IS MADE. 

5. IN-LINE MANUAL VALVES ARE NOT SUBJECT TO TYPE "c" TESTING. 

6. INSTRUMENT PORTION IS AN EXTENSION OF CONTAINMENT. 
7. CLOSED LOOP PROVIDES THE SECOND BARRIER. 
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I ..... 
CONTAINMENT PENETRATION LOCATION LINE REMARKS 

TYPE "B" TYPE "C" TESTABLE ISOLATION VALVES CONTAINMENT PENETRATION LOCATION LINE REMARKS 
TYPE "B" TYPE "C" TESTABLE ISOLATION VALVES 

PENETRATION SIZE SIZE QTY. LINE DESCRIPTION TESTABLE PENETR. (INBOARD, OUTBOARD) PENETRATION SIZE SIZE QTY. LINE DESCRIPTION TESTABLE PENETR. (INBOARD, OUTBOARD) ELEVATION AZIMUTH ELEVATION AZIMUTH 

X-200A 4'-0" I.D. 893'-o" 8' -6" FROM 45' - 1 ACCESS HATCH DOUBLE 0-RING X-212 12" 677'-7 1/2' 5' FROM 112'30' 12· 1 RCIC TURBINE EXHAUST RCIC-37, RCIC-15CV 

X-200B 4'-0" l.D. 893'-0" 8'-6" FROM 225' - 1 ACCESS HATCH DOUBLE 0-RING X-213A 8" 62'-4 1/2' 67'30' 8" 1 TORUS DRAIN FLANGED (SEE NOTE 2) DOUBLE 0-RING 
X-201A 5' -11" 885'-10· 22·30• 5'-11 11 1 VENT LINE TYPE "A" TESTED 

X-201B 5' -11" 885'-10· 6T30' s·-11" 1 VENT LINE TYPE "A" TESTED X-213B 8" 662'-4 1/2' 247'30' 8" 1 TORUS DRAIN FLANGED (SEE NOTE 2) DOUBLE 0-RING 
X-201C 5' -11" 885'-10" 112·30• 5'-11" 1 VENT LINE TYPE "A" TESTED X-214 24" 77'-7 1/2' 340· 24" 1 HPCI TURBINE EXHAUST (SEE NOTE 5) DOUBLE 0-RING HPCl-44, HPCl-15CV FOR HPCI TURBINE 

X-2010 5' -11" 885'-10" 157"30' 5'-11" 1 VENT LINE TYPE "A" TESTED APPLICABLE ONLY EXHAUST: RHR-M0167A. RHR-M0166A FOR 

X-201E 5'-11" 885'-10" 202·30• 5'-11" 1 VENT LINE TYPE "A" TESTED FOR RHR-FLG RHR HX A VENT; RHR-M0167B, RHR-

X-201F 5' -11" 885'-10" 247'30' 5'-11" 1 VENT LINE TYPE "A" TESTED -18, 19, M0-166B FOR RHR HX B VENT; HPCI-A070, 

X-201G 5'-11" 885'-10" 292'30' 5'-11" 1 VENT LINE TYPE "A" TESTED 20RV & 21 RV HPCI-A071 FOR HPCI TURBINE EXHAUST 

X-201H 5' -11" 885'-10" 337'30' s·-11" 1 VENT LINE TYPE "A" TESTED DRIP LEG DRAIN; RHR-RV-20RV FOR RHR 

X-202A 18" ~80'-10 1/2 22'30' 18" 1 VACUUM BREAKER TYPE "A" TESTED HX A SHELL SIDE RV DISCHARGE; 

X-202B 18" 80'-10 1/2 22·30' 18" 1 VACUUM BREAKER TYPE "A" TESTED RHR-RV-21 RV FOR RHR HX B SHELL SIDE 

X-202C 18" ~80'-10 1/2 6T30' 18" 1 VACUUM BREAKER TYPE "A" TESTED RV DISCHARGE 

X-2020 18" ~80'-10 1/2 6T30' 18" 1 VACUUM BREAKER TYPE "A" TESTED 

X-202E 1 B" 80'-10 1/2 157"30' 18" 1 VACUUM BREAKER TYPE "A" TESTED 

X-202F 18" ~80'-10 1/2 157'30' 18" 1 VACUUM BREAKER TYPE "A" TESTED X-215 1· 882'-8" 135' 1" 1 ATMOSPHERIC PRESSURE INSTRUMENTATION (SEE NOTE 5) 

X-202G 18" ~80'-10 1/2 202'30' 18" 1 VACUUM BREAKER TYPE "A" TESTED X-216 4• 888'-11" 6' -5" FROM O' 4" 1 SPARE TYPE "A" TESTED 

X-202H 18" 80'-10 1/2 202'30' 18" 1 VACUUM BREAKER TYPE "A" TESTED X-217 4" 888'-11· 6' -5" FROM O' 4" 1 SPARE TYPE "A" TESTED 

X-202J 18" ~80'-10 1/2 247'30' 18" 1 VACUUM BREAKER TYPE "A" TESTED X-218 2· 883'-4" 6' -5" FROM 112'30' 2" 1 SPARE TYPE "A" TESTED 

X-202K 1 a· ~80'-10 1/2 247'30' 18" 1 VACUUM BREAKER TYPE "A" TESTED X-219 10" 863'-4" 6'-s" FROM 270' 1 o· 1 SPARE TYPE "A" TESTED 

X-202L 18" ,80'-10 1/2 337'30' 18" 1 VACUUM BREAKER TYPE "A" TESTED X-220 16" 90'-10 1/2' 6'-6" FROM 135' 16" 1 VENT PURGE OUTLET TOP REF. LEG OF PC-3B-2 0-30' TORUS LEVEL DOUBLE 0-RING PC-230MV, PC-245AV FOR PURGE & VENT 

X-202M 18" 80'-10 1/2 337'30' 18" 1 VACUUM BREAKER TYPE "A" TESTED (SEE NOTE 5) FOR INBOARD EXHAUST; PC-305MV, PC-1308MV FOR 

X-203A 1. 882'-8" 6' FROM 112'30' 1. 1 HYDROGEN/OXYGEN ANALYZER TYPE "A" TESTED (SEE NOTE 5) IF MODIFIED FLANGE ON PC-230 BYPASS TO PC-230MV 

X-203B 1. 882'-8" 9' FROM 135' 1. 1 HYDROGEN/OXYGEN ANALYZER TYPE "A" TESTED (SEE NOTE 5) IF MODIFIED X-221 2" B7B'-2 1/2' 9' FROM 112'30' 2" 1 RCIC VACUUM PUMP DISCHARGE (SEE NOTE 2) RCIC-16CV, RCIC-12CV 

X-205 20" 590'-10 1/2 292'30' 20" 1 VACUUM RELIEF FROM BLDG. VENT PURGE INLET FOR REF. LEG OF PC-3B-1 0-30' TORUS LEVEL DOUBLE 0-RING PC-233MV, PC-237MV FOR PURGE & VENT X-222 2" B78'-2 1/2' 6' FROM 337' 30' 2" 1 HPCI TURBINE DRAIN TO TORUS (SEE NOTE 2) HPCl-50, HPCl-16CV 

FOR INBOARD PC-243AV, PC-13CV FOR VACUUM RELIEF X-223A 10" B77'-7 1/2' 8' FROM 157'30' 1 o· 1 CORE SPRAY PUMP A TEST LINE (SEE NOTE 2) DOUBLE 0-RING CS-M026A FOR CS A TEST LINE; CS-M05A 

FLANGE ON PC-244AV, PC-14CV FOR VACUUM RELIEF APPLICABLE ONLY FOR CS A MIN. FLOW; CS-RV-11 RV FOR 

VALVES PC-233, PC-1304MV, PC-1303MV DILUTION SUPPLY FOR CS-FLG-11 RV CS PUMP A RV DISCHARGE 

243 & 244 FOR LOOP A FROM SBNI X-223B 10" B77'-7 1/2' 8' FROM 202"30' 1 o· 1 CORE SPRAY PUMP B TEST LINE (SEE NOTE 2) DOUBLE 0-RING CS-M026B FOR CS B TEST LINE; CS-M05B 

X-206A 1. B82'-B" B' FROM 135' 1. 1 LIQUID LEVEL INDICATOR TYPE "A" TESTED (SEE NOTE 5) APPLICABLE ONLY FOR CS B MIN. FLOW; CS-RV-13RV FOR 

X-206B 1. B70'-7" B' FROM 135' 1· 1 LIQUID LEVEL INDICATOR TYPE "A" TESTED (SEE NOTE 5) FOR CS-FLG-13RV CS PUMP B RV DISCHARGE 

X-206C 1. 882'-8" 7'-6" FROM 225" 1. 1 LIQUID LEVEL INDICATOR TYPE "A" TESTED (SEE NOTE 5) X-224 6" B64'-2 1/2' 9' -6" FROM 112"30' 6" 1 RCIC PUMP SUCTION (SEE NOTE 2) RCIC-M041 

X-2060 1. B70'-7" 7'-6" FROM 225' 1· 1 LIQUID LEVEL INDICATOR TYPE "A" TESTED (SEE NOTE 5) X-225A 20· B64'-2 1/2' 3'-6" FROM 45' 20· 1 RHR SYSTEM PUMP 1-A SUCTION (SEE NOTE 2) DOUBLE 0-RING RHR-M013A; RHR-RV-10RV FOR RHR PUMP 

X-207A 1. a1a'-o" 22'30' 1. 1 VENT LINE DRAIN LOCATED AT LOW POINT OF EACH VENT LINE APPLICABLE ONLY 1-A RV DISCHARGE 

X-207B 1. B7B'-0" 6T30' 1" 1 VENT LINE DRAIN LOCATED AT LOW POINT OF EACH VENT LINE FOR RHR-FLG-10RV 

X-207C 1. a1a'-o" 112'30' 1. 1 VENT LINE DRAIN LOCATED AT LOW POINT OF EACH VENT LINE X-225B 20" B64'-2 1/2' 8'-7 3/4" FROM 45' 20" 1 RHR SYSTEM PUMP 1-C SUCTION (SEE NOTE 2) DOUBLE 0-RING RHR-M013C; RHR-RV-12RV FOR RHR PUMP 

X-2070 1. a1a'-o" 157'30' 1. 1 VENT LINE DRAIN LOCATED AT LOW POINT OF EACH VENT LINE APPLICABLE ONLY 1-C RV DISCHARGE 

X-207E 1. B78'-0" 202'30' 1. 1 VENT LINE DRAIN LOCATED AT LOW POINT OF EACH VENT LINE FOR RHR-FLG-12RV 

X-207F 1. B7B'-0" 247'30' 1· 1 VENT LINE DRAIN LOCATED AT LOW POINT OF EACH VENT LINE X-225C 20· 664'-2 1/2' 8'-7 3/4" FROM 315' 20· 1 RHR SYSTEM PUMP 1-B SUCTION (SEE NOTE 2) DOUBLE 0-RING RHR-M013B; RHR-RV-11RV FOR RHR PUMP 

X-207G 1. a1a'-o" 292'30' 1. 1 VENT LINE DRAIN LOCATED AT LOW POINT OF EACH VENT LINE APPLICABLE ONLY 1-B RV DISCHARGE 

X-207H 1. 878'-o" 337'30' 1· 1 VENT LINE DRAIN LOCATED AT LOW POINT OF EACH VENT LINE FOR RHR-FLG-1 lRV 

X-208A 1 o· ~79'-11 1/2 22'30' 10" 1 RELIEF VALVE DISCHARGE FROM MAIN STEAM HEADER X-2250 20· 664'-2 1/2' 3'-6" FROM 315' 20· 1 RHR SYSTEM PUMP 1-0 SUCTION (SEE NOTE 2) DOUBLE 0-RING RHR-M0130; RHR-RV-13RV FOR RHR PUMP 

X-208B 1 O" l79'-11 1/2 22'30' 10" 1 RELIEF VALVE DISCHARGE FROM MAIN STEAM HEADER APPLICABLE ONLY 1-0 RV DISCHARGE 

X-208C 1 o· 79'-11 1/2 157'30' 10· 1 RELIEF VALVE DISCHARGE FROM MAIN STEAM HEADER FOR RHR-FLG-13RV 

X-206D 1 o· 579'-11 1/2 157'30' 10" 1 RELIEF VALVE DISCHARGE FROM MAIN STEAM HEADER X-226 16" 864'-2 1/2' 4' FROM 292'30' 16" 1 HPCI PUMP SUCTION (SEE NOTE 2) HPCI-M05B 

X-20BE 1 o· ~79'-11 1/2 202·30• 10" 1 RELIEF VALVE DISCHARGE FROM MAIN STEAM HEADER X-227A 16" 664'-2 1/2' 8' -9 3/ 4" FROM 135' 16" 1 CORE SPRAY PUMP SUCTION (SEE NOTE 2) DOUBLE 0-RING CS-M07A; CS-RV-10RV FOR CS PUMP A 

X-20BF 1 o· 79'-11 1/2 202'30' 10" 1 RELIEF VALVE DISCHARGE FROM MAIN STEAM HEADER APPLICABLE ONLY SUPPLY RV DISCHARGE 

X-20BG 1 o· ~79'-11 1/2 337'30' 10" 1 RELIEF VALVE DISCHARGE FROM MAIN STEAM HEADER FOR CS-FLG-lORV 

X-208H 1 o· ~79'-11 1/2 337'30' 10" 1 RELIEF VALVE DISCHARGE FROM MAIN STEAM HEADER X-227B 16" B64'-2 1/2' B' -9 3/ 4" FROM 225' 16" 1 CORE SPRAY PUMP SUCTION (SEE NOTE 2) DOUBLE 0-RING CS-M07B; CS-RV-12RV FOR CS PUMP B 

X-209A 1. ss2'-s" 1. FROM 135' 1" 1 AIR TEMPERATURE DOUBLE 0-RING APPLICABLE ONLY SUPPLY RV DISCHARGE 

& TEMP. ELEMENT FOR CS-FLG-12RV 

X-209B 1. 882'-8" 2· FROM 135' 1. 1 SPARE TYPE "A" TESTED X-228 10" 883'-4" 9' FROM 90' 1 a· 1 SPARE TYPE "A" TESTED 

• X-209C 1. B82'-B" 1 • FROM 225' 1· 1 AIR TEMPERATURE DOUBLE 0-RING X-229A 1· 77'-7 1/2' 6" FROM 22'30' 1· 1 VACUUM BREAKER ACTIVATING AIR PC-569, PC-570 FOR PC-AO-NRV21 +-& TEMP. ELEMENT X-229B 1" 677'-7 1/2' 6" FROM 22'30' 1· 1 VACUUM BREAKER ACTIVATING AIR PC-571, PC-572 FOR PC-AO-NRV20 

X-2090 1. 882'-8" 2' FROM 225' 1· 1 SPARE TYPE "A" TESTED X-229C 1· B77'-7 1/2' 6" FROM 67'30' 1" 1 VACUUM BREAKER ACTIVATING AIR PC-573, PC-574 FOR PC-AO-NRV23 

X-210A 1 a· 883'-4" 3' FROM 90' 18" 1 RHR LOOP A SYSTEM PUMP TEST LINE DOUBLE 0-RING RCIC-M027, RCIC-13CV FOR RCIC MIN. X-229D 1" B77'-7 1/2' 6" FROM 67'30' 1· 1 VACUUM BREAKER ACTIVATING AIR PC-575, PC-576 FOR PC-AO-NRV22 

APPLICABLE ONLY FLOW (SEE NOTE 2); RHR-M021A FOR X-229E 1· B77'-7 1/2' 6" FROM 157'30' 1· 1 VACUUM BREAKER ACTIVATING AIR PC-577, PC-578 FOR PC-AO-NRV25 

FOR RHR-FLG RHR HX A DRAIN (SEE NOTE 2); X-229F 1" B77'-7 1/2' 6" FROM 157'30' 1· 1 VACUUM BREAKER ACTIVATING AIR PC-579, PC-580 FOR PC-AO-NRV24 

-14RV AND 17RV RHR-M016A FOR RHR PUMP MIN. FLOW X-229G 1" 77'-7 1/2' 6" FROM 202'30' 1· 1 VACUUM BREAKER ACTIVATING AIR PC-5B1, PC-5B2 FOR PC-AO-NRV27 

(SEE NOTE 2) (SEE NOTE 2); RHR-M057, RHR-M067 X-229H 1" B77'-7 1/2' 6" FROM 202'30' 1· 1 VACUUM BREAKER ACTIVATING AIR PC-583, PC-584 FOR PC-AO-NRV26 

FOR DISCHARGE TO RADWASTE (SEE NOTE 3); X-229J 1· 677'-7 1/2' 6" FROM 247'30' 1· 1 VACUUM BREAKER ACTIVATING AIR PC-585, PC-586 FOR PC-AO-NRV29 

X-229K 1. 77'-7 1/2' 6" FROM 247'30' 1· 1 VACUUM BREAKER ACTIVATING AIR PC-5B7, PC-58B FOR PC-AO-NRV2B 

X-229L 1· B77'-7 1/2' 337'30' 1· 1 VACUUM BREAKER ACTIVATING AIR PC-589, PC-590 FOR PC-AO-NRV30 & 

RHR-RV-14RV FOR RHR LOOP A SUPPLY PC-AO-NRV31 

RV DISCHARGE (SEE NOTE 2); RHR-RV-17RV X-229M 1· B77'-7 1/2' 1 • FROM 337'30' 1· 1 SPARE TYPE "A" TESTED 

FOR RHR SHUTDOWN COOLING SUPPLY X-230 12" B85'-7 1/2' 8' FROM 112'30' 12· 1 LOW VOLTAGE POWER TO TORUS ELEC. PENETR. 

RV DISCHARGE (SEE NOTE 2) X-300A 1 1/4" 669'-B 1/2' 4'-3" FROM 22'30' 1 1/4" 1 TORUS TEMP. MONITORING 

X-210B 18" 883'-4" 3' FROM 270' 18" 1 RHR LOOP B SYSTEM PUMP TEST LINE DOUBLE 0-RING RHR-M0-57, RHR-M067 FOR DISCHARGE X-300B 1 1/4" B69'-8 1/2' 5' -3" FROM 22'30' 1 1/4" 1 TORUS TEMP. MONITORING 

APPLICABLE ONLY TO RADWASTE (SEE NOTE 3); HPCI-M025, X-300C 1 1/4" 669'-8 1/2' 4' -3" FROM 67'30' 1 1/4" 1 TORUS TEMP. MONITORING 

FOR RHR-FLG-15RV HPCI-17CV FOR HPCI MIN. FLOW (SEE NOTE X-300D 1 1/4" 669'-B 1/2' 5' -3" FROM 67'30' 1 1/4" 1 TORUS TEMP. MONITORING 
(SEE NOTE 2) 2): RHR-M021 B FOR RHR HX B DRAIN X-300E 1 1/4" B69'-8 1/2' 4'-3" FROM 112'30' 1 1/4" 1 TORUS TEMP. MONITORING 

(SEE NOTE 2); RHR-M016B FOR RHR X-300F 1 1/4" 669'-B 1/2' 5'-3" FROM 112'30' 1 1/4" 1 TORUS TEMP. MONITORING 

PUMP MIN. FLOW (SEE NOTE 2); X-300G 1 1/4" B69'-8 1/2' 4'-3" FROM 157'30' 1 1/4" 1 TORUS TEMP. MONITORING 

X-300H 1 1/4" B69'-8 1/2' 5'-3" FROM 157'30' 1 1/4" 1 TORUS TEMP. MONITORING 

X-300! 1 1/4" B69'-8 1/2' 4'-3" FROM 202'30' 1 1/4" 1 TORUS TEMP. MONITORING 

RHR-RV-15RV FOR RHR LOOP B SUPPLY X-300J 1 1/4" B69'-8 1/2' 5'-3" FROM 202'30' 1 1/4" 1 TORUS TEMP. MONITORING 

RV DISCHARGE (SEE NOTE 2) X-300K 1 1/4" B69'-8 1/2' 4' -3" FROM 247'30' 1 1/4" 1 TORUS TEMP. MONITORING 

X-300L 1 1/4" 69'-B 1/2' 5'-3" FROM 247'30' 1 1/4" 1 TORUS TEMP. MONITORING 

X-300M 1 1/4" B69'-8 1/2' 4'-3" FROM 292'30' 1 1/4" 1 TORUS TEMP. MONITORING 

X-21 lA 6" B89'-11" 90' 6" 1 CONTAINMENT COOLING (SEE NOTE 6) RHR-M038A X-300N 1 1/4" 669'-B 1/2' 5'-3" FROM 292'30' 1 1/4" 1 TORUS TEMP. MONITORING 

FOR RHR LOOP A SUPPRESSION POOL SPRAY X-3000 1 1/4" 69'-8 1/2' 4'-3" FROM 337'30' 1 1/4" 1 TORUS TEMP. MONITORING 

X-211 B 6" 889'-11· 270' 6" 1 CONTAINMENT COOLING (SEE NOTE 6) RHR-M038B X-300P 1 1/4" B69'-8 1/2' 5'-3" FROM 337'30' 1 1/4" 1 TORUS TEMP. MONITORING 

FOR RHR LOOP B SUPPRESSION POOL SPRAY 

PC-1302MV, PC-1301MV DILUTION SUPPLY 

FOR LOOP B FROM SBNI 

GENERAL NOTES: 

1 . BOTH ISOLATION VALVES ARE OUTSIDE OF TORUS CONTAINMENT. 

2. THESE VALVES AND/OR FLANGES ARE NOT SUBJECT TO TESTING UNDER 1 OCFR50, APPENDIX J TYPE "B" OR "C" REQUIREMENTS DUE TO WATER SEAL. 

3. THESE VALVES MUST BE LEAK TESTED. HOWEVER, SINCE THEY ARE DOWNSTREAM OF THE OUTBOARD CONTAINMENT 
ISOLATION VALVE THE LEAKAGE FROM THESE VALVES NEED NOT BE ADDED TO 0.6 LA REQUIREMENT. 

AS BUILT 
4. ALL PENETRATION LOCATIONS SHOWN IN THE SCHEDULE ARE APPROXIMATE. 
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CS OR SS 6 
ss 7 

CS OR SS 8 

1.IA6 PSIG 565°F 406"f 
1146 PSIG 562°f 
H46 PSI G 562"; 
141> PS/G 575°F 

DES I GN FRESS & 
TEMP 6Y AE 

1148 PSI G 5€3°f" 

1274 PSJ G 575"f" 

-70"f 

40"f 

40°f 
40qT 

70"f 

1so PSIG3 _o_o_· __ r_-'-----'t' 
4, PIPE CLASSIFICATION h'OT GIVEN fOR LINES IN 

AE DESI G-1 SCOPE. 

' "· A SEPARATT: Lll'IE rs TO BE RUN INTO THE 
SUPPRESSION CHAMBER THROUGH THE VENT PIPING 
rOR EACH INDIVIDUAL P.EL!Ef VALVE. LINE J~ 
TO BE ROUTED 8'r AE TO PASS RELIEF VALVE 
D.PACI TY WITHOUT EXCE£DINQ BACK PRESSURE 
SPEC! FIEO ON PROCtSS DIAGRAM {REF 20). 

PROV JOE HOL0-00\o.N AGAINST BLOW! NG REACT! ON. 

VALVE 29 OE:,J GHE:D TO MOST S£VEll!: COND. BET­
WEEN UP-STREAM AND DOl>N-STREAM CONDI Tl ONS. 

AS BUILT 
452062868 
STATUS: Release 

RECIRC LOOP'e': s,-.ME ,\':, LQOP'A' ------•-' -.c:""-'..:.:..., ! 
UIJL[:,':, OTHERl'll';,E SP(ClFIEO, $[.t, UOTE t I i 

TYPICAL DETAIL FOR ALL VALVES 
WITH VENTS ~ DRAIN LIi-JES 

------- - __ _J I 
I PRIMARY COIJTAIIJMEIJT ~ 
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STATUS DATE: 11/08/2016 
DS APPROVED: JDNEDDE 
VER: AB REV: 14 SIZE: C 

719E415BB ~ J-il DISCH-"RGE 
CONT ON SHEET F SH 
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ci 
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RPS BUS A 

120 VAC 
INSTRUMENT BUS 

I 

252 
r_J 

I 
I 
I 
I 
I 
I 

I I 
I L_7 RPS BUS B RPS BUS A RPS BUS B 
L-7 I -------, -------, -------, 

I I ,-< REF 7 SH 1F7 I ,-< REF 7 SH 1F2 I ,-< REF 7 SH 1F7 I 
I I I I I 

I I I I I I 
I I L-----1----------------1-------------7 I 
L---L-----L--------------L-, I I 

IREF 7 SH 1F2>--7 

I 
I 
I 
I 
I 

I : ,----1----------------l--i----------t-4-----1 _____ 1 ______ L ______________ L_.J.----------L-.l _____ } 

I I I I ,-------1 - ----- SEE NOTE 9 

251A 

,----'--....... , 
LOG 

RADIATION 
MONITOR 

LOG LOG LOG - ---
RADIATION RADIATION RADIATION 
MONITOR MONITOR MONITOR 

2518 251C 

~ 
II 1111 y 1111 II 
I L--------}-{-~_J_ _____ _j_ _____ J_~+i--------J I 

I 
I 
I 
I L---------,,---+---------,---------+-;,---------...J 

CONDUIT 
SEE NOTE 7 

I I I I I 

}t A }t 
~ 

CONDUIT 
SEE NOTE 7 

I I 

} t 

I I 
1 1 NOTES I 
I I I t ______ ...J I I I 
1
1 

I 230C DET _______ _J I I 
I I : : L==j DET 12308 230D~==============~J 

I I 

L====================j DET I 230A 

THERMAL 
INSULATION 

MAIN STEAM LINE RADIATION MONITORS 

251D 

120 VAC 
INSTRUMENT BUS 

120 VAC 
INSTRUMENT BUS 

6 INPUT RECORDER (353) 6 INPUT RECORDER (353) 

FROM OTHER _____ J I FROM OTHER _____ J 

MONITOR 

~--

NOTE 4 

! 

PROCESS 

MONITOR 

~-

NOTE 4 

' 
- i 

RDU I RDU 
A I B 

---g 
RADIATION ----J\C 
MONITOR ~ 

~ - (SEE TABLE) (SEE TABLE) 

NOTE~- '-...-,-------' NOTE~­

DOWNSCALE OR 
INSTRUMENT 

TROUBLE 

-

I 
I 

I 
I 

(SEE TABLE) 

-------- 120 VAC 
CCP1A-19 

I '1 DOWNSCALE OR 
INSTRUMENT 

TROUBLE 

CONDUIT 
SEE NOTE 7 

PART 
DESCRIPTION 

DETECTOR WELL 

DETECTOR 

PULSE PRE-AMP 

PROCESS RAD 
MONITOR 

RECORDER 

PMIS POINT 

DETECTOR WELL 
(SEE TABLE) 

PULSE 
PRE-AMP 

(SEE TABLE) 

REACTOR BUILDING 
CLOSED COOLING 

EFFLUENT MON !TOR 

302 

334 

335 

352 

353 

N400 

LOCATION 

PROCESS PIPE 

PROCESS PIPE 

LOCAL AREA 

DETECTOR 
(SEE TABLE) 

MAIN CONTROL ROOM 

MAIN CONTROL ROOM 

MUX CAB 9-80 

REACTOR BUILDING CLOSED COOLING 
LIQUID PROCESS RADIATION MONITOR 

I 

I I 
I I 
I I 

' ' 

I I I I 
1-L---...J I I L ____ _J 

I I 
I I 
I I 
I I 
I I 
I I 

I 

LPU A 
(SEE TABLE) 

T. BOX ==~~~~====:O 
==~ ~====:O 

DETECTOR A 
(SEE TABLE) 

PART 
DESCRIPTION 

DETECTOR 

LPU 

RDU 

RECORDER 

PMIS POINT 

LPU B 
(SEE TABLE) 

SERVICE WATER 
EFFLUENT MONITOR 

332A, 3328 

332A, 3328 

351A, 3518 

353 

N056, N057 

SERVICE WATER 

DETECTOR B 
(SEE TABLE) 

LOCATION 

PROCESS PIPE 

LOCAL AREA 

MAIN CONTROL ROOM 

MAIN CONTROL ROOM 

MUX CAB 9-80 

LIQUID PROCESS RADIATION MONITOR 

I 
OFF GAS SAMPLE I 

= "' ----7 
I 
I ~-t---

OFF GAS 
SAMPLE SYS I 

I 

L 
FROM OFF GAS 

PIPE (SJAE DISCHARGE) 

120 VAC 
INSTRUMENT BUS 

I 
I 

I I 
r---------...J L---------7 

RPS BUS A 

I REF 7 SH 1 F2 >7 
I 

I 
I 

RPS BUS 8 : 

IREF 7 SH 1F6 >- I I 
I 
1 150A 

RAHH RAHH 
R~ ~I- ---7 ,---

LOG RADIATION 
I MONITOR I I 
I I I 

RAL I I RAL 
I -7 I I ,-

I I 
1 1508 

LOG RADIATION 
MONITOR 

1 I I I I 
t--t ._ _____ _, I I I I c...,....--...----' 
I I I I I I 
I L-----l-r-----1 - 7 ---1 - 1 --_J I 
L-----7-,-----,-7---1--,---_j 

SEE NOTE 7 

OFF GAS SAMPLE CHAMBER 
(VERTICAL SECTION OF 
INTERNALLY POLISHED 4" SCH ED 
40 STAINLESS STEEL PIPE) 

M: I 

"~' 
t--~-+-~ .... 

i I 
i I 104 

, J, I I I I 
y i 

I 
I 
I 
I I 
I I 
I I 
I I 
I I 

M 
130A 

TRIP AUXILIARIES 

TIMER ENERGIZED I 
~RM: 

~--1 

SEE NOTE 11 

120 VAC 
--VITAL BUS 

INTERNAL 
TIMER 0-15 MIN 

ADJUSTABLE 

I 
I 

I I 
I I 
I I 

? t 

I 

120 VAC 
LOCAL BUS i,---------t---------...J-' 

I 
I 

@'-----, J 
, ' I 

----1-
120 VAC_-aMS 
INST BUS ----

PURGE ND 

11~11 ! 
SIGNAL TO CLOSE 
OFF GAS OUTLET 
& DRIAN VALVES 1308 

3 WAY 
SOLENOID 

/VALVE 45-= FILTER 
/ 457 

HOLDER 

SEE NOTE 7 

TO AIR EJECTOR 
DISCHARGE PIPE 

BY AE I ...,J----, 

@'cR 
PURGE AIR 458 

(ROOM AIR) TO OFF-GAS 
SAMPLE CHAMBER ._ ___________ MOISTURE 

, ' BY AE 

REF 3 >-----,1-------------f--' ._ ____ _,,. ~--- -----+--
COLLECTION TANK 
OG-TK-1 

,-----

OFF GAS VIAL SAMPLER 136 --.-...: 

'o-' __ J 
, ' I ' , 1,------- r 

~0-0: ~~t:~~~~ ~~~~~J~~ 
__ _JI. I 

, , Ill I 
, , I I I _J 

0-__ _Li-!f-,-
, , I II I I 

e> ~! 
~-+t-_-_-=--=---_J----+--

OFF GAS PIPE 
(SJAE) SUCTION) 

REF 3 
I 

I 

BY AE 

L __ 120 VAC LOCAL 
BUS 

HYPODERMIC NEEDLE 

VACUUM 
PUMP 

BOTTLE I 

OFF GAS RADIATION MONITORS & SAMPLERS 

BY AE 

RPS BUS A 

I REF 7 SH 1 F1 >-7 

~--i-,.,....-...-,-,.1 RECORDER 

_____ 120 VAC 
RPS BUS 8 

,-< REF 7 SH 1F6 I VITAL BUS 

POWER 
SUPPLY 

-----7 
I r-_j I 
I I r-J 

r-----
1 L----, I 
L_7 I I 

POWER 
SUPPLY 

451A I I I 
I I I 
I I I 
I I I 
I I I 
r--------7 I I 
I r-----1-...J I 
t I I 

INDICATOR 
& TRIP UNIT 

4 DECADES 

INDICATOR 
& TRIP UNIT 
4 DECADES 

I I I 
I I I 
I I I 
I I I 
I I I 
I I ,--------1 
I L-t-----7 I 

I f ! t 
INDICATOR 

& TRIP UNIT 
4 DECADES 

INDICATOR 
& TRIP UNIT 

4 DECADES 

4518 

REACTOR BUILDING 
VENTILATION EXHAUST PLENUM 

RADIATION MONITOR 

.llifilS; 

1. THE OFF GAS VENT PIPE GAS SAMPLE LINE BY AE SHALL BE 1" X 0.058" 
WALL THICKNESS SEAMLESS STAINLESS STEEL TUBING. THE TUBING MIN­
IMUM BEND RADIUS SHALL BE 20°. THE TUBING LENGTH SHALL BE JOINED 
WITH SWAGELOK TYPE 1610-6-316 UNIONS. THE TUBING SHALL SLOPE 
SO THAT CONDENSATE WILL RUN TO DRAIN TEE. 

2. REMOVABLE SECTION SHALL BE PROVIDED NEAR THE ISOKJNETIC PROBE 
FOR THE INSERTION OF A CHARCOAL FILTER HOLDER. THE FITTINGS 
ETC. SHALL PROVIDE SMOOTH TRANSITIONS WITHOUT DISCONTINUITIES 
GR REDUCING THE CROSS-SECTIONAL AREA OF THE FLOW STREAM. 

3. UNION TEE SWAGELOK TYPE 1610-6-316. 

4. ALARMS ARE ACTUATED BY RELAYS IN TRIP AUX UNIT PART 355. 

5. ALL EQUIP AND INSTRUMENTS ARE PREFIXED BY 17 WHICH IS PART 17 
ON THE MASTER PARTS LIST. 

6. THE DETECTORS (230) SHALL BE LOCATED AS CLOSE AS PRACTICAL 
TO THE PRIMARY CONTAINMENT. THE DETECTORS SHALL BE ARRANGED 
SUCH THAT EACH DECTOR WILL VIEW ALL STEAM LINES WITH APPROXI­
MATELY THE SAME RESPONSE. THE DETECTOR OR DETECTOR ASSEMBLY 
MAY BE FASTENED TO A ROD OR A PIPE AND INSERTED INTO SEALED 
PIPE WELLS FROM OUTSIDE THE STEAM TUNNEL. CAREFULLY ROUTE 
CABLES TO MINIMIZE HEAT EXPOSURE. NO LEAD SHIELDING IS REQUIRED. 

7. ALL CABLE SHALL COMPLY WITH GE ENGR SPEC REF A. 

8. FOR LOCATION AND IDENTIFICATION OF INSTRUMENTS, SEE INSTRU­
MENT DATA SHEET LISTED IN MPL FOR EACH INSTRUMENT. 

9. ONE HIGH RADIATION OR INOPERATIVE TRIP OUT OF TWO IN TRIP 
SYSTEM "A" AND ONE HIGH RADIATION OR INOPERATIVE TRIP OUT 
OF TWO IN THIS SYSTEM "B" SHALL TURN OFF MECHANICAL 
VACUUM PUMP AND CLOSE MECHANICAL LINE VALVE (REF 3). 
ANY ONE HIGH RADIATION SHALL ALARM (RAHH)-

10. IN EACH DIVISION, THE SIGNAL FROM ONE UPSCALE TRIP OR TWO 
DOWNSCALE TRIPS SHALL TRIP THAT DIVISION. TRIPPING OF BOTH 
DIVISIONS SHALL: 

A. SHUTDOWN REACTOR BUILDING VENTILATION 
SYSTEM AND VALVE OFF REACTOR BUILDING. 

B. INITIATE STANDBY GAS TREATMENT SYSTEM. 

C. CLOSE PRIMARY CONTAINMENT PURGE AND 
VENT VALVES. 

ANY ONE UPSCALE TRIP SHALL ALARM (RAHH)­

ANY ONE DOWNSCALE TRIP SHALL ALARM (RAL)-

UPSCALE TRIPS SHALL BE IN ACCORDANCE WITH THE REQUIREMENTS 
OF THE PRIMARY CONTAINMENT ISOLATION SYSTEM. 

11. IF A HIGH-HIGH OR DOWNSCALE OR !NOP TRIP OCCURS IN EACH OF THE 
TWO CHANNELS, THE OFFGAS TIMER WILL INITIATE AND A CONTROL ROOM 
ANNUNCIATOR WILL ACTIVATE. THE TIMER WILL IN TURN INITIATE AN 
OFFGAS ISOLATION. ANY ONE HIGH, DOWNSCALE OR !NOP TRIP WILL GIVE 
AN ALARM IN THE CONTROL ROOM. 

REFERENCE ENG SPECS· 

A. MPL 1-11 DESIGN SPECIFICATION FOR INSTRUMENT WIRE 
AND CABLE. 

8. MPL 17-1 DESIGN SPECIFICATION RADIATION MONITORING 
OF PROCESS FLUIDS AND GASES. 

C. MPL 1-112 DESIGN SPECIFICATION, SAMPLING OF PROCESS 
FLUIDS AND GASES. 

REFERENCE PRAWJNGS· MPI ND 

1. PIPING AND INSRTUMENT SYMBOLS 104R900 

2. PLANT DC AND INST. AC/DC SYS ONE LINE DIAG. 1-63 

3. FLOW DIAGRAM OFF GAS SYSTEM HOLDUP 1-107-1 

4. P & ID RADWASTE SYSTEM 20-0 

5. FCD NUCLEAR BOILER MISC SYSTEM 2-203 

6. P & ID REACTOR BLDG. CLOSE COOLING WATER SYS. BY AE 

7. REACTOR PROTECTION SYSTEM JED 5-0 

I fGENP· 

SJAE STEAM JET AIR EJECTOR 

DET ALARM DETECTOR 

FC FAIL CLOSE 

RAH RADIATION ALARM HIGH 

RAL INSTRUMENT TROUBLE 

RAHH RADIATION ALARM HIGH HIGH 

INFORMATION ONLY 
453011518 

CADD DRAWING 
DO NOT REVISE MANUALLY 

SIGNIFJCANT DRAWN DATE 
NUMBER TRU 4/5-94 

FOR PREVIOUS REVISIONS, SEE SUPERSEDED CARDS. GROUP 2 J • 5 6 GENERAL CHECKED DATE a 
REVISIONS BY N.P.P.D. 

NO. REVISIONS DFT CKD APP DATE 
JAC 6-14-94 ELECTRIC 
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NOB CED 6005412 DCN 01-0906 RAC RHG KG 11-2-02 
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PROCESS RADIATION 
a 

WCF 6-14-94 a 
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MONITORING SYSTEM 719E47988 SH 1 C 
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TO CONDENSATE 

STORAGE TANK 

@ l 
i--------,--------"T------,---J__-====--------c_o_o_U_N_G_W __ A_T_ER_H_E_A_D_ER _ _. _____ I ____________ :-________ TO OTHER 

l t HCu'S 

I 
FE 

,I 

RO 

3-24 

j SE£ NOTE 12 0 
0 ·1 

i 
I 

18 

r---------~D~R~.IV~E~W~A~TE~R~. ~H~EA~D~E~n~·-----·-------~-----!l*-----------or-To 
OTHER Hcu·s 

8 

PCV& 

SEE NOTE 10 ,------, 
I \;-25-18A I I · I 

I 
I 
I 

INSERT I 
I 
I 

WITHDRAW I 
I 
I 
I 

I 3-25-188 I 
L-~---..J 

'----' 

-, MO 

3-20 

SEE NOTE 12 

11--=:--~9 l--• FCV 

CHARGING WATER HEAUER 0- . ,..,. - ~,...,.~-----, 

@ --20 
SEE NOTE 12 

31 

Jl 
t-----,-• RECIRC PUMP 

SEAL PURGE 

fl: w 
1-
,d 
IL 

(SEE NOTE 24) 

~-RCWU PUMP 
SEAL PURGE 

RO 

3-28 

,---------------L ----------------
: I 

----------------------------, 
HYDRA JLIC CONTROL UNIT 3-13 1 

I 

f 
! 

25 )----I 

l I 
i 
I N2 

WITHDRAVI --A~ 

INSERT--

126 

ACCU~sULA"fCR 

L--------------------

CLEAN 
RADIOACTIVE 
WASTE 

TO OTHER HCIJ'S 

TY P. SCRAf.! OISC!-'iARGE 
VOLUME 

INSERT 
123 

WITHDRAW 
120 

l 

SEE NOTE 22 

PRIMARY 

WITHDRAW 
122 

INSERT 
121 

:• CONTAINMENT ~ 
I I ______ _J _________ J _______ _ 

; - INSERT 

- WITHDRAW 

--{ !r---J 
-r 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

________ _J 

I +-0 I _ 17 

I .---11-1--~ I J 
I ,----ttt----, I I __ , 

I 
I 
I 
I 
I 
I 

l_J 
CONTROL 

ROD 
DRIVE 

-SCRAM 

--FIS.N''4- - PRESSURE .FQIJALIZJNG VALvr 

REFERENCE DRAWINGS. 

1. P&;JD CONTROL ROD DRIVE HYDRAULIC SYS 

2. FUNCTIONAL CONTROL OIAG 

3. DESIGN SPEC 

3 

3-7 

3-5 

2. PR IS DEfll,IED AS Ttiic )1f:ACTOR. P1'lESSURE IN THE SliROUD INNER 
ANNULUS !MMEOIATELY ABOVE 11iE COl\f PLATE. 

.3. ~.!AX. OPE.RF. T\N:G PR = ;()5:;i PS!G 

f.lJN. OP!::RA ! l!-lG PR = 0 PSIG 

DESIGN PR = 1250 PSIG 

4. RESPONSE TIME OF FCV 3-19 JS sue:; THAT SCRAM IS COMPLETED 
BEFORE FCV ST ARTS TO CLOSE. 

5. PRESSURE DRCP FROM @ TO @ SHALL NOT EXCEED 195 PSI 

AT A FLOW OF 50 GPM. PRESSURE DROP IN HCU SHALL NOT EXCEED 60 PSI 
AT 50 GPM. 

~- FLOW CONDITIONS LISTED ARE BASED ON A ROD VELOCITY OF 100 IN. PER SEC. 
HOWEVER, THE ACTUAL MAX ROD VELOCITY IS APPROXIMATELY 85 IN. PER SEC. 

7. FLOW IS INTO DRIVE FROM REACTOR PRESSURE VESSEL. 

8, "-"' IN TABLES I THRU VII INDICATES SAME AS LISTED UNDER CONDITION 1. 

9. PRESSURE DROP FROM @ TO ~~ SHALL NnT EXCEED 29U PSI AT .32 GPM. 

PRESSURE DROP IN HCU SHALL NOT EXCEED 118 PSI AT 32 GPM. 

10, VALVE 3-25-lBA CLOSES ON DRIVE INSERT SIGNAL. VALVE 3-25-lBB CLOSES 
ON DRIVE WITHDRAW SIGNAL, BUT DOES NOT STA'! CLOSED DURk'IIG SETT~ING. 

11. APPROXIMATE PUMP DISCHARGE PRESSURE AT SPECIFIED FLOW. 

12. MAXIMUM SYSTEM PRESSURE DROP ACROSS ELEMENTS: 

PRESSURE OUTPUT SIGNAL 
FLOW ELEMENT fLOW-GPM DROP-PSI AT FULL SCALE 

3-203 59 04 200" H20 AT 80 GPM 

3-208 4 81 200" H20 AT 8 GPM 

3-235 6 3 200" H20 AT 8 GPM 

3-213 47 3.7 200" H20 AT 60 GPM 

13. CONDITIONS LISTED REPRESENT THOSE CONDITIONS WHICH EXIST AFTER 
10" INSERTION OF FULL STROKE. 

14. THE 546 "f LISTED IN CONDITIONS IV AND V SHALL BE USED ONLY IN 
DETERMINING THE MINU/.UM PIPE WALL THICKNESS AND NOT IN 
DETERMINING STRESSES OUE TO THERMAL EXPANSION. IN DETERMINING 
MINIMUM WALL THICKNESS IT MAY BE ASSUMED THAT THIS TEMPERATURE 
OCCURS LESS THAN l• OF THE OPERATING LIFE Of THE SYSTEM. 

15. THE DESIGN CONDITIONS ARE SHOWN FOR 137 CONTROL RQD DRIVERS, 
MPL NO. 02-1-10. 

16. MINIMUM PUMP SUCTION PRESSURE LISTED UNDER CONDITION 1, 
LOCATION O IS 9.8 PSIA. 

1'1. MAXIMUM FLOW VALUE OCCURS AT PR = 0 PSIG, MIN FLOW VALUE 
OCCURS AT PR = 1000 PSIG. . 

18. WITH THE EXCEPTION OF LOCATIONS @ ANO @ SYSTEM 

CONDITIONS LISTED ON THIS DWG ARE FOR SINGLE DRIVE 
OPERATION ONLY. 

19. PART NO'S. ARE DERIVED FROM REF 1. 

20. DRIVE SETTLING SPEED (CONDITION Vlll IS APPROX 2" PER SEC. 

21. NORMAL DRIVE COOLING FLOW REQUIREMENTS ARE NOT LESS 
THAN 0.20 GPM PER DRIVE. 

22, EXHAUST WATER FLOW FROM ONE MOVING DRIVE IS DISPERSED 
VIA HYDRALl!.IC CONTROL UNITS Of OTHER MON-MOVING DRIVES 
TO THE REACTOR PRESSURE VESSEL. 

I . 

J 

! 

h 
H 

G 

r 

FROM 
CONOES.O.TE 
STORAGE TANK •- FILTER SCRAM DISCHARGE HEADER 

23. DURING SCRAM. FLOW WILL BE DIRECTED INTO THE SCRAM 
DISCHARGE VOLUME. FOLLOWING SCRAM, THIS FLOW WILL 
DECLll~E AS VALVE FCV 3-19 CLOSES AND AS THE SCRAM 
DISCHARGE VOLUME PRESSURIZES TO EOUAL THE REACTOR 
PRESSURE. AFTER THE SCRAM DISCHARGE VOLUME AND THE 
REACTOR VESSEL PRESSURE HAVE EQUALIZED, FLOW WILL 
BE DIVERTED TO THE REACTOR VESSEL VIA THE CRD 
WITHDRAW LINES AT A FLOW RATE DEPENDENT ON THE 
REACTOR PRESSURE. 

ll) 
a) 
0 
o:J 
u) 
w 
0) 

0LOCA110N 0 1 

' !FLOW, GPM 76.5 76.5 

I PRESS PS:G @ @ 
l 7 \614 l TEMP F. 

40 50 - -
140 150 

I FLOW, GPM - -
' ! • i PRESS PSlG - -

I TEMP f. - -
I 

FLOW. GPM - -

PRESS PSIG - -

I TEMP f. - -

FLOW, GPM - -

PRESS PSIG - -

-. 
TEMP F • 1- -

CRD PUMP 
FROM OTHER HCU'S 

CONDITION I 

2 3 

~ DRIVE I.ATCHED (VAL YES 3-13: 120. 121. 122. 123. 126, 127 

4 5 6 7 8 9 1() 11 12 13 14 15 

CLOSED ; 3-25-lBA & 18B OPENI 

15 17 m 19 20 2.1 22 23 24 25 --
~ 32,0 32.0 .32.0 ;!6.0 

119 
20.0 26.0 .19 /l 0 

a 6.0 2.0 4.0 0 D - 0 0 o· D 9 - - 6.0 - 0 6.0 
56.6 56.6 56.G 46.6 .34 - 40.6 46.6 .34 .34 

PR+ PR+ .DR+ PR+ 
1518 1512 1510 1510 PR+ PR+ PR+ PR+ PR+ PRi- 10 PR PR+ ?R+ PR+ PR 16 16 PR+ ]l_ PR+ PR+ 1510 

MAX 20 15 15 15 260 260 10 12 50 12 24 24 12 15 12 . 12 

\ 50 50 50 50 50 50 50 50 50 50 50 60 50 50 50 60 50 50 50 50 50 50 50 - - - - - - - - - - - - - - - - - -· - - - - -
150 150 150 150 150 150 150 150 150 150 150 150 150 150 150 200 150 150 150 150 150 150 150 

CONDITION II 

DRIVE INSERTING [VALVES .3-13: 121, 123: 3-25-18B OPEN: 3-13: 120. 122, 126, 127; 3-25-18A CLOSEDl 
--

- - - - - 2.0 2.0 0 4.0 4.0 4.0 .72 .72 - - 1.26 - - 2.0 0 - 2.0 I -
FR+ 

-1- - - - - - - PR+ PR+ PR+ PR+ PRi- PR+ PR+ -- - - - !.i PR+ - -
250 245 90 15 15 245 15 22 15 

5D 50 I \ - - - - - - - - - - - - - - - - - - - - - - -
150 200 

CONDl110N Ill 

DRIVE WITHDRAWING (VALVES 3-13: 120, 122. 3-25-18A OPEN: 3-13-121, 123. 126, 127; 3-25-·18B CLOSED 

' ·- - - - - 4.0 0 - 2.0 0 1.63 2.0 0 2.0 1.63 2.16 - - 4.0 0 - 4.0 

I -

PR+ I 

- - - - - - - - PR+ PR+ PR+ PR+ PR+ PR+ 1 PR+ - -- - - 14 PR+ -- -
250 245 110 230 16 245 I 16 22 15 

' \ 50 - - -- -- - --_=-i - - - - - - - - - - - - - - - - -
200 

CONOIT 10N IV 

DRIVE SCRAMMING (VALVES 3-,3: 126, 127: 3-25-18A & 188 OPEN: 3-13: 120. 121, 122, 123 & 3-33 CLOSED) 

-1- @ (J) - - - - - - - - 29.6 - - - - - - 0 - - I 90 
90 -3.6 

' @ ® _J_ -- 1.362 - - - - - - - - - - 7JI '.256 - - - - - - -
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I\ @ - - - - - - - - - - - ~ - - - !ill_ - - - - - - --
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25 27 28 29 30 31 . 
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- - - -
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- - - - \/ - ® 
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/\ I 

- - - - --1 
_J 

=i-
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- -- I - ® 
- -· - - -

I 1--- - - -

' 
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- 29.6 4055 

1412 8 B 

50 50 - - -
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\ 

-

-

-
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24. RECIRC. PUMP AND RWCU PUMP SEAL PURGES ~5.3 TO 7. 7 GPM 
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0 LOCATION 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 1B 19 20 21 22 23 24 25 26 27 28 29 JO 31 
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FLOW, GPM 1
199 199 181 181 171 - - - -
J.35 135 115 116 110 .. 

PR[S5 PSIG -4 1349 45S 440 418 - -
116•d 1142 

-
3 1521 1132 

TEMP F' - - -- - -

FLOW, GPM 200 200 162 182 172 - - - - -
132 132 113 113 107 -
-4 1347 489 43-1 411 PRESS PSIG - - - - -

3 1521 1187 1166 1157 

TEMP F' - - - - -

FLOW, GPM -1-- - -
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PRESS PSiG - - - - -

TEMP F" - - - - -

166 5 0 0 0 0 
1.29 -0.46 (Z) 5 

0 
5 - - - - - -- ---- -- 1.95 - -

107 3 0.85 2.58 1./6 3 3 
159 

PR PR PR PR PR PR 127 55 PR PR PR PR PR PR - - -
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50 50 - - - - - - - - - - - - - - - -
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157 5 
0 0 0 0 

1.29 a 1.29 5 5 
0 - - -- - - - - - - - -
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151 118 4.6 - PR PR PR PR PR PR - - PR PR PR - PR PR PR 
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50 -- - - - - - - -· - - - - - - - -
200 

CONDITION VII 

DRIVE SETTLING (VALVES 3-13: 121, 122, 123 CLOSED; 3-25-18A: 3-13-120 OPEN) 

- - - - - -- -- 1.5 - - - 1.5 (Z) -- - -
.6 -

· PR+ PR+ PR+ - - - - - - - 22 - 12 - 12 - - - -

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

YUi SPECIAL CONDITIONS 

0 5@ 0 \ I 
O.DD -- - -

3 2.58 

PR PR PR 124 565 65 - MIN MAX 
1012 

\ 50 - -- - - - -
280 

0 0 0 - I - - -
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115 565 65 
PR PR PR - Mli'J MAX 

I\ 
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280 

0 0 I 
i - - - --

PR+ PR+ 
20 12 - - - -

- - - \ - - -

0.00 
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18 - I -
3.53 19 

@) ® 
65 1349 
MAX - -

1521 

50 I \ - -
280 

~ I 0 
18 

I -
19 

65 1347 

®® 
MAX - -
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\! - - -

-1- -
I 

®@ 

- - \ -
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NOTES (CONTINUED) 

14. THE DATA PRESENTED FOR MODE C2 CORRESPONDS TO THE 
PEAK SUPPRESSION POOL TEMPERATURE FOR A SMALL STEAM 

LINE BREAKACCIDENT(REF NEDC 94-034D). RHR FLOWRATES 
FOR MODE C2 REPRESENT ANALYTICAL MINIMUM VALUES 

WHICH ACCOUNT FOR NOZZLE PLUGGING (REF NEDC 00-049), 
ACTUAL FLOW RATES MAY BE GREATER. THE RHR HEAT 
EXCHANGER OUTLET TEMPERATURES WERE CALCULATED 

IN NEDC93-184. 
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I REF 5, SH.1) I 
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AUX 
CR DEVICE ~ "i 

::c 
ri 
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DISCH INSTRUM 
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AUX 
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AUX 
DEVICE 

CR 
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DISCHARGE 
VOLUME 
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TURBINE CONTROL 
V/ld_VE FAST 
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FOR PREVIOUS REVISIONS, SEE SUPERSEDED CARDS. 

VERSIONS/REVISIONS BY N.P.P.D. 
NO. DESCRIPTION OFT DATE ENG 

AB 04 DR-2015-0268 RSCULLI 

1 2 3 4 5 6 7 8 9 
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NUMBER 
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SHEET 3 

10 1 1 

DRAWN DATE 

6 
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GENERAL CHECKED DATE I[) 

JAC 8-25-94 CX) 

ELECTRIC* 0 

""" APPROVED DATE 
0 

WCF 9-3-94 0 
~u 

FILMED Ii: 

729E22288 ~ 

12 13 14 



/;;. 

B 

' 
l 
'c 

I 
ID 
! 

, H .. 
i 

E 

1,".: -
I ,, . 

,:J!j 

H 

.J 

K. 

L 

.,,_ 
r ,. 

M 

n n Fl ----- IR¥ DcTE.C.TOQ':1 1 7-3!> ----. 
_n n 

-----"S>i.!M -X:,l;T'E:CTOQ~ 17-31 -----
• A. '!I 1), C. 

OQVTU~ 

ir~=~-1-10·0 (AT1altVJ,I) ,, ij - (t .J TtlRU Ml 
1, N 

Cl n · ~ 
----lRM 'DETEt:.TOR.S,7-:sg-

l:) ~ l.EJ.l&\..E SHA"T E C YA ,.-..... -~,:,,-----..,,..----~1---.......... lll;,:,,_,. ___ ,;;,._~-----+--------+---•-~--,t----..iiii,,"!,.,_-+------+------+-----iiiiliplleiiil----1--•--------,-.Vi~. 
·PQJ~ 

--

~"'"'-':»'!l'SM 'B-Yll-i.\'!l'=i ~ 
C:M.lt.;ll,COlitD C.H.b.l)$CQH 

tHTf;-l~MED\~T~ R~NGc C!,,1A.l"1Nt:\..5 ----..---'::,QURC.E RA.N& C~la.NNE.L':,---.....i,;..i,...__,!\\TcQMED\~TE. RA.NG.e.C:HA.N~E;l.S.----c.,u, 

i----REf).CTQ'Z. Pe:OTE:C"n ON 5YS"TEM ___ .,. 
ii=!\P '5Y5TEM"e," 

Slii: R:Er."CWG HOR. 
F\.it..aC'tCNtiL v:.l t:$­
A.\llC .~w, TCM~~ IM mS, 
't)!\fltt. 

-·--------------. 
INTE.RMEDlATE. 

'RANGE: MON \TOQ 
1-4\ 

TRIPS 

IJPS.C~L'=. UPSCAI.& DO'lt'NSCA.1.lt- I.I.ARM 0ft1'Rlf' 
T QI P 01,,1 A\.,'\.RM OM A,UO,.RM ON, 0tJ IIJ5TIUe.l 

LEVEL. L'£VEI.. LEVE\. INC,.R.\TLYIE. 

TO 
Gl:E~ 

(SH.KIN\2. i!O) 

II- SEE N.IV& I 

PART Of,._ 1-40 

LOu 
OX!lll 
JO.TE 

SEE NOTE\ 

LOI­
COUl>ITftATlf 

7~9, 
tt SEE 
NOTE. Z. 

SOURCE RANGE. MONITOR 
?-40 

iQ.lPS. 

PSC.ALE. UPSCALE l>OWNS(I\L~ A~RM QN UPKA\JE 
TR\ p ON A\."-lit...-1 ON ALARM ON INSTRUMENT ALARM°"" 

~L_c_v_e,_L.;,,.._ ......... _L~___,v,..e .... 1. LEVli.l. IWOP~TlVlt P&RIQI) 

PEitJ0l) 
'1•44 

·tit ~ SH N0TI!: 2.. 

~~~ R 1:~. t>wc,..-1. i:-o~ RJNcrio .. a~ usa Of: 
.,.U&.~l~ t>EVICIHh ('NP,~ l'HSl"°''~) 

'Se.E ~~~ .~WG..1 l=OQ. !i=UNC.i\or.&A.L US&.Q~ 1'~Et.'i. ~V\CE.'5 
( i '\"'?. 0~4 St M'~) 

DE.TAIL"'B" 

~'l4V.\X.. 

~ CH, c·s--

CM.~ CH,tl 

'DET~IL"A"' 

'::i"TART-UP ~~A.NG,E: t\.\EUTRON MON ll"OQtt\.lG 

CH,A c".c I Li: 11 · 7 r· 
-----1~1,,1'~)- --t.PQM'S (~·e.)-

U£T.t.r&U. I-Ii ~HEET 'Z. i:ait 
11 IL . I -...--- ,A':,,S~MEJIJ._T__,..-

CH,'& C.H,1-1 

-DETECTOQ ~-u 

-LPIU.11'~(!!1&) -
SUTASl.£1-9 !:>Hlt~T 'L FO!t 

<:1-1.-'] 
• -APRM'~-

1'2.0V,A.C, 

C:H,~ r CMA .. Low 
ReiM IJN\T 

J~I-_,,__~~-- -~ 
C:~EEN01'E G 

CM,~ CW. C.H.~ M, 

-A.Pl:i!M'S-- R!!IM 

12ov.-..c.. 

~LOW 
Ut-.'1\T 

2~A.CTOA 
PR0T,'io~ 
PwR, 
!!>U~.A, 

R~-.c:T~ 
PROT.~'l'S. 
~WR. 
~u~~ 

7 

MOTOR 
MOt)UL~ 

-i-1 l(l?. 
C:OWTr..lMl#iMT 

~ illRU H\J"l',eJ 

f l l l 
4 U CU O 

.c u .. -( ., . I 

f l ,. 
ILL % 

FROM 
INTERt-1£ 

~MC»,IITOR 
i!ONE E--3 

0 · IL 

MOttS 
I. PI\RlS 1-JP.IO:.El) * A.RE L6C."TEO ;!\.DJ 11\CENT TO OR. Ot~ TM~ 51\'iNAL 

CONDITIONING £QUI PME.NT PERFO~M ING TME FUNCTJQM IN1)1CATE]) • 

.? . Ptt.£.T5 MAR~ -»:t A~E LOCATED ON THE MP.IN CDNTl:OL PANEL. 
3. F051TION INl=ORMATIOtJ I& lt-JPUT EVER"t 1 INCH, J:L.UX LEVEL l•I -

\-:ORMATIOt.J 1~ l)JPUT EIIE.R'f ~ INCME.5 Ot.a WITHORAWAL , 

"'i. FO!aa LOCA."TION A.NI) IOE~TIFICA"TION m: \NS.'T12UME:NT::i '=IEE 
\N~TeUi.AE:1.JT O~T~ 51-\E.ET LISTED IN MPL. FOe e.o..~~ 
\N~,~Ui...\'c;WT 

6. FLOW UNIT INCLUDE$ FLOW &UMMEFl.;POWER SUPPLY,. 
SQUARE ROOT FUNCTIO~& A.':> S.1-\OWN ON REF OW& 2.. 

17 

I'S--

09--
f 

os---
1 
I 

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

rl 

00,TIP. GROUP "'-----------------------~M~R -
s:!li.~•AI.NCli. OWG':l 
I. MPL 7-?. i:'UNtTION. .. l,c:QNTJ;:t01, T:1I1Alil:Ploo\,"4~\JT"°"" 

'2, MPL -'Z. . 
~. MPL ~-1 

MC,NITORll•ol(!i 1,'C~TtM 
P4ID NUCLE6'R BOILER. 
FCD C.ON.TROL ROD OR\VI! M'<DR.,l,UL1C 
~"!Sa'T~M 
IN'::ITRUMENT SYMBOLS· 

I ._I _ ___. .__ _ _, t:;<:a;i;~Mf T 

-D~T~C.TCol:IS-
lJ 

I- 01----­
! 05-• 

\..Pl2M DE-TECT02.S lt,,,.1 ~\3 

4, ~'Z.ID?.60 
15. 1'!1R5G.1 
G,, MPL 'Z.-1 
7. 730£100 

F'IPIIJG ~ INSTRUMENT SYMBOLS 
REACTOR VE':l~EL 

f 

,. .... ,. .... , ..... c : , •• , 
Rl:COl<t>E:RS 

..___.I II 11 I 

POrtER ,AAi..E. c>ElECTOO. ,\55,Y 
(t>HOfJ~ FOR ~f. 10~~~ I> 

, C • C.ORE LEVEi- , C 

\ -. FYJTTOM Qi' CDfU!."\..P- • r 

LJLJLJLJLJLJ \ t7 ~CORH£V!L \ 
ci.u. CR?, C.1-lC.CK.b CM.A. 04-i!I CMl CM.'D C\.I E O,.l.~ 0-U~ ,~.H \ ~_J ~-

120·208V.A.C,,3& _) 11 ~ ~ 

_;,, -~LPrtM LEVi:L GROVP ~ • 

4 , Ol~PLA.V '7·67. IUF, v~ 
~Ml:.ET 'Z i!Ol-JE J'7 • A 

FIG.~ 'of' A D 

r (RE!"elt.1!:.IJCE.D TC> CORE. ~ • 
TCP VIE.W) POWE.R D\$TR\~UT\ON -· -· -----

. 'i,• -~---·--
2 3 ·I 4 5 ·e I 7 If 0 

I - I 

"4-1 ! 

104 I~ I I~ 1-1 mi 14 

~ 06 10 14 UI tt lb .!!O .J-4- .:,a -2 of6 SO 
"TOP VIEW OF CORE 

WtlEH ,._ '-OD IS SF1E.CTt::O IN ANY G:tOUf" THI!' LPfllt 
DETECTOR. MSEMBL.IES ASSIGNED TD THA.T ~OUP (SEE 
FIG. 1) AR£ JU)•.JTED VJA Tt4t LPftM TO TH[ llGM$ :5-UCH 
THAT 1HE "A&. c· LEVEL OfTCCToa l!»IGHAL5 GO TO llSM 
.,... C. THE •e, ~ 0· LEVEL onec.Tor. .S-lt.NM.S /i.O TO l\r)l,f 
~e,~ WHEN A PERLPHERALR.00(~1-lJ.05D lt..1 F1Ci1) l~j 
SELECTED T\.IE R.~Nl'!a ,lcR£ AU10 t!.'t P).!.C:.;.o. 

Ti.ti; LPRM SIGI.J.&.L'5 .A.RE ROUTE.D TO ,-ME LPRM LEVEL 
GROUP 0•SPI.A'( A5 ~HOWM IN FIG, ?,.• WMEI-J /It.. 
DETECTOR .i..S5EMel.'f I':) NOT PRESENT IN A G,ttiuP. 
TME CORRE":.PONDltJG RE,I..OOUT:!I IN THE LPRM. • 
L.EVEL GROU? O15PLA"1 WILL !IE 7:.~R.O. 

{0 , 11 1 

AARGT DJIG.- N!.UTR'.JN MOHITORIN6 SYS, 

R.l:l='!Q.INCli ll.N~INtUi.Q.lt..:IC\ ':.'?&.C.\~(t.A..'T\0N"i!I 
~- MPl.1-1 Dl:S\G.t..lS~cc,r:1~TIOJIJ hF.l..fmO~ 

'-"'t>NITOl:r.lNC. "l,V~'tl!!;.M. 

COOPER STATION 
HPL # __ z ____ _ 452005383 

12 



.... --- I I 3 I i • I I -
A 

APRMA 
A.PRM C .J 'DET t 

APRM E ~ t.?RM 
NOT" A'IERAGEO _:_~ "' NUMW -,9 .,, 

)( ,. 

e I 

• ?)"LEVEL--•--­

•c:..•Lli."-1.- --­

•»-Lli.VEI,;,.- :-=O 

7 I t e ( 

TABLE: iE, 

A :x 

I 10 I I ~ 11 I I 12 I IIIHAL.(UffllC "729E-Z.23BB 
I __ lfl.Clllm____ =,.'i:..P , ...... .,.., F '"'"- Z. 

--.--.. .... 1--- - --~ !E.UTRON M0NITOt21NG SYSTE.M 
J Ii . l:t I± ~-~ R 

''.:Z ~ _-: 1;1: '.: I- r,,"" ~ "' - o-;; tll!~o !! r,,., -., _,_ .,.o !!?i"'o· aw z :i :; :- ~ .... ·..,_,c+-+-+'Ell!> I" .a5 
~ ... .... ;:; .s ... ,a : ... ,J ~ • I I • • I • ' }( C , ..... 

; ;.,2z ~i:: ttt~ 1~~2£ .. 2z~~~~~l i;:i .:~;: )11) 

1-~-a,.,1--~11-1a:-~·':-....,i. .... i.,ii.,...,w1,..•·.p1.-p11p"""~--,.,.w,,.,,.:.p11 .. ""fl· .,-..,................. .......'-... ic:x...........i~-.1-"'':'-I 

• ,fl." LIE-v&L- -0 
l!DTIMt GFVE':1':IEL~ 

'20-4-Sl-!:l~lf--l~x~.:-:it 

l:)x 

' .:,i. 

-
-
I 
I 
ID 
t 

E 

:•-

,. 
-

=f 
' 
~ -
~ 
'-
~) 

H 

I 
{J 
I 

. 

-
-
--
-
K 

---

L 

t ~-

M 

. ' ' ' ' ' r-l-+-if---+-+-i-+---!r-+-+--,;+W/1,,.-Y C:0"1MEC:TION 
, 7•IOB 

~ 5EENOTE4 

1-+--k-:llll,.~"t(,~f!I Z 8 • 45 

" D 
X A 

XD 

1")1 I) 

A 
>e B 

~-+--la:-><,F-tC 'ZO· ~ 1 
., D 

H,Jl:;,f"~'l-f~~ !.C..·:!7 

~>cll-t-++.D~...---11 .,. A 

- --------+------•------------
'-'r-C..t.A,,---t....,.1---C.\.l,C:.----- C.H,E ----itol' AVER/.GU)-

.,._ _____ AP Q.M C14t:r.N"-IEL~ ------.t _ROW 

I 
I ......_. ---

TO t..Pi::tM'$--... • 
~lt.&C:i ~E 
~l)'/l.'5J>~~ 

, 7-112 
r GIJIDE.TUS'e: 

~SE. "JA'!.L'E z. 1 / _7-102 

't l t ' 1 4 • JV• t-
i I I I ~• • I • I 

I I I I ( ~ © : I J I ITUTll[J 

I I t \!) ,r,:J l l I 
: i r-e)--a @-,,, l i 
I I I I I [tl;~'-l-· I ", __ L.(j) ©-- __ , J 
1, ~ !p -~ Ho&DEKIWtil .1 
----- -- ~ME.CH1'.N\SM 

GF'Moli 

~i,;"~- ~iPf.Nt:ml:I.TION. 
VAJ.Vf. •L»tQl;., 1-\0S 

·1' ' 
'7-104 c • 1 PART 

v ... we A!>M.""l ,SHEAR. 1 I oF · 
(GUlO"a TUS'E.) rv-.LVc i 1 ;. rn, oi ~-

5HIELOJ 
WALL f 

--~ ~ 

I ,-lOCo 

~-4-S c ,~ 
'[ • 

I l]I; 

r x 

ll 

3"-• '29 t:~:.t--1-f'~~Y.,..,., 

D 'II .. 
12.-21 ""~,._)(...,__'--'I 

I 

---------------------------------RUCTOtt 

TWIM~--.lAL. PEtlETIU\TION 
{TYPW'-1..) 

,-------\NPUT~ PROM 581:IET£CT0'la"&-•-------------~ 
l 'PQI~ --,.-----------------------------..,---~~;:,::-.:;~A,lll,IMl5Kt 

----------- ------+------,-
----------- ------+-------1-------1,-

-WlT ~"at~-----c:.\4.. "ei~,_-.,...,t .. -..--C.l-\,l:>-_.,'f4-_C:t-t. i:-

Ft.OW .,_ _____ A.? RM J:,~,,_"""4'=:.L~ -----...i 
•-

--
~ 
•(9 
rn ;g 

"t; 
~ 
I 

• 

2;ti-a/ 

' 

,...,.. ...... .,.....,_.,. ........... -11 

..,. ___ R E:A.C.TOR PR.OTECrlON 5'<~TE.M TRlP 5'<$TEM •A--------... 
(F01:t. 'PCWES:U,~~14t.lWIENT:>~E.~ 5'°'1!:.l!T \) 

PART OF* 1·!11 

LOCAL POWER 
'RA.N~E. MON\TO'Q 

(T'tPICAL 01=" 12.4 t..PRM'!.) 

UPSCALE: 
Al.ARM ON 
LEVEL 

~ 
01'016CIN 

o ,-o 1 ~5 Y. nn .. 

.. 
, tSEE MOTE 1 

.. 
PART OF~ "7•81 

A.\IEQP•.G'c. PO'WE.R 'RA.NC,l: MON\TOR 
(T'f PICAL Cl: c;; A.PR M ''!> ~ 

JDETIXH.:lc:.· _- "ii roE:Ttl\l.l"'D" DETA.\L.E11 !)E.T~\l·t:· 
•i?.;.;•_(• ..,. .... , 

•._ ________________ . __ ---l=OQ. ~UNC.i \ONA.I... U";Jc. 0~ T Q,ps ON THE.'51:. DE.VICE.~ ~E.E. t2EI='. i-----------------'• -

POWER RA.N~E,NEUTRON MON\TOR\N~ 

INFORMAl"ION 
ONLY 

FOR INFORMATION ONL 'f 
t~ote. This drawing will not be updalei 

- ~fer to B & R drawings for cur rent s1? i, 
NP?D Records Administr;:, · -

I 4520.0§3,84 --- ...... I 2 I 3 I I ~ I · 4 I 5 I I 7 't I 8 I 9. I 10 I ~111 I 
. .,, 

a: 
hi 
a. 

'> 
Ill 
cc 
1- c:i 
l~Z 

>­m 

V) 

z 
0 
(f) 

> w 
a: 

-1:c 



A 

B 

C 

D 

E 

F 

G 

H 

J 

1 

CR 

SPRAY HEADER TO 
TOP OF CORE 
PLATE HIGH DP 

DPIS I 
14-43A LP 

TYP 14-438 

CR 

VALVE LEAKAGE 
TEST ALARM 
HIGH PRESS 

PSH I 
14-47A LP 

TYP 14-478 

"AUTO" "OPEN" SPRING 

2 

REQUIRES COINCIDENT 
TRIP OF SWITCH 

SEE REF 4,5,6,7,8 FOR 
ADDITIONAL FUNCTIONS 
PERFORMED BY THIS SET 
OF SWITCHES 

r 3 POSITION SW. "CLOSE" 

RETURN TO "AUTO" FROM 
"CLOSE" "OPEN" {TYP 4 PLACES) 

CONTROL SWITCH 
IN 'OPEN' 

POSITION 

RMS CR 

9-3 

/

VALVE LIMIT SW\ 
PERMISSIVE 
WHILE OPENING 

\
LIMIT ON / 
SWITCH VALVE .________,_____, 

NOT PERMISSIV\ 
WITH AUTO 
CLOSE SIGNAL 

\
AUX LP / 
DEVICE .________,_____, 

CONTROL SWITCH 
IN 'CLOSE' 

POSITION 

RMS CR 

9-3 

/

VALVE TORQUE SW\ 
PERMISSIVE 
WHILE CLOSING 

\
TORQUE ON / 
SWITCH VALVE 

9-3 CR 

3 

r:_-_::::-_~ 
REACTOR VESSEL 
LOW LEVEL 

LIS 
2-3-72A 

LP 

4 5 

-~::_-_-:_:_-_-:_:_:-, r:_--:.-:_-_-:_ -~-
REACTOR VESSEL 
LOW LEVEL 

LIS 
2-3-728 

LP 

I I HIGH 
DRYWELL 
PRESSURE 

I I PS LP 

I (I) I 10-101 ~ 

6 

- :7 TRIP OF SWITCH 
~------ 10-101A OR 10-1018 r REQUIRES COINCIDENT 

HIGH 
DRYWELL 
PRESSURE 

PS 
10-101 B 

LP 

& 10-101C OR 
10-101D TO START 

SYSTEM 

REF. 3 I START I 1----R-EF-.-8------1 
I 
I 

RESET 
SWITCH 

RMS 

/ ' 
SEAL 

IN 

CR 

9-3 
VALVE NOT 
FULLY CLOSED 

LIMIT 
SWITCH 

ON 
VALVE 

8 

VALVE NOT 
FULLY OPEN 

LIMIT 
SWITCH 

ON 
VALVE 

CR 

CORE SPRAY 
PUMP 1A 
LOCKOUT 

SW 
S5A I CR 

TYP S5B 9-3 

9 

REACTOR VESSEL 
LOW LEVEL 

REACTOR VESSEL 
LOW LEVEL I I HIGH 

DRYWELL 
PRESSURE 

HIGH 
DRYWELL 
PRESSURE 

ADDITIONAL FUNCTIONS 
PERFORMED BY THIS SET ifl I SEE REF 4 & 7 FOR 

FOR VALVES WITH INDICATING LIGHTS 

TRIP DRYWELL 
COOLING EQUIPMENT 
{BY OTHERS) 

i 
I 
I 

LIS 
2-3-72D 

---
LP 

_[~~ 
START I 

I 

I I PS 
10-101 C 

LP 

:.J L..: __ _ 

L SYSTEM INITIATION SYSTEM 

r TYPICAL FOR l 
SYSTEM II \ 

1----,--- OF SWITCHES 
PS 
10-101 D 

LP 

~---t---
---

I 

,--............... T1 ____ 7 
I /:REACTOR PRESS \ /:REACTOR PRESS \ I 

PERMISSIVE PERMISSIVE 
WHEN LOW WHEN LOW 

1~ \;p-~-3---5-2A,--r--LP __ _,/ \;~3-52E LP / I 
I tI---R-EF-. -3-- - I 
I ! I 

CONTROL SWITCH 
IN 'OPEN' 
POSITION 

RMS CR 

9-3 

/

:VALVE LIMIT SW\ 
PERMISSIVE WHEN 
FULLY CLOSED 

\ LIMIT 
\SWITCH 

ON VALVE/ 
14-11A / 

I STAND-BY DIESEL GEN I 
L __ __ __ __ :_j /:POWER AVAILABLE 

AT SYSTEM I 
PUMP MOTOR BUS 

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

\ /

:POWER AVAILABLE \ 
AT SYSTEM I 
PUMP MOTOR BUS 

\-----...... ----1 

I /:REACTOR PRESS \ /:REACTOR PRESS \ I 
PERMISSIVE PERMISSIVE 

I WHEN LOW WHEN LOW I 
\~~ICE LP / \~~ICE LP / ._ _____ __, 

/

:TIME DELAY 
PERMISSIVE 
AFTER 10 SEC 

\ AUX 
\DEVICE 

\ 
LP / 

NOTE 1 

CR 9-3 

' / 
A 

/ ' 

SEAL 
IN 

PERMISSIVE 
WHEN AUTO 
SIGNAL IS 
PRESENT 

\-PP-S ----II--"T""_J \ PIS LP / \2-3-52C2 LP \2 3 52C 

-H---~-t~ 
~-------+--~---

REQUIRES COINCIDENT TRIP OF 
SWITCH 2-3-52A2 OR 2-3-528 
& 2-3-52C2 OR 2-3-52D FOR 
AUTOMATIC OPEN 
SIGNAL TO VALVES 

~--- SEE REF 4 FOR ADDITIONAL 
FUNCTIONS PERFORMED BY THIS 
SET OF SWITCHES 

\ 

/

!NOT PERMISSIVE 
WHEN CLOSE 
SIGNAL IS 
PRESENT 

\
AUX LP / 
DEVICE -~ 

/:

VALVE LIMIT SW 
PERMISSIVE 
WHILE OPENING \ 

CR 9-3 
' / 

A 
/ ' 

SEAL 
IN 

PERMISSIVE 
WHEN AUTO 
SIG JS PRESENT \ 

\
AUX LP / 
DEVICE .________,_____, 

CONTROL SWITCH 
IN 'CLOSE' 

POSITION 

RMS CR 

9-3 

/

VALVE TORQUE SW\ 
PERMISSIVE 
WHILE CLOSING 

\
TORQUE 
SWITCH 

ON 
VALVE 

CR 

CORE SPRAY 
PUMP 1A 
TRIPPED 

10 

AUX 
DEVICE 

LOCAL 

TYP 18 9-3 

CR 
9-3 

A 

CORE SPRAY 
PUMP 1A 
MOTOR 0/L 
OR GROUND 

AUX 
DEVICE 

TYP PUMP 18 

LOCAL 

1 1 12 

REVISIONS BY N.P.P.D. 
NO. REVISIONS OFT CKD APP DATE 
N04 REV & REDRAWN PER APA DCN C93-1811 DR JAC WCF 10-26-93 
NOS REV PER DCN C95-0003 RRT JAC OCH 2 8 95 
N06 CORE SPRAY SYS GE ELEM DIAG DWG 

REVIEW DCN 96-1422 RAC JAC RAR 9-15-97 

FOR PREVIOUS REVISIONS, SEE SUPERSEDED CARDS. 
CR 

CORE SPRAY 
SYS 1 IN 
TEST STATUS 

AUX 
DEVICE 

TYP SYS 2 

LP 

CR 
9-3 

A 

CORE SPRAY 
SYS 1 INJECTION 
VALVES THERM 
OVERLOAD 

AUX 
DEVICE 

LOCAL 

TYP FOR SYS 2 

I. THE CONTROL SYSTEM AS DRAWN SHOWS SYSTEM W OPERATING 
SEQUENCE AFTER LOW WATER LEVEL OR HIGH DRYCELL PRESSURE 
SIGNAL IS AS FOLLOWS: 

WITH Pl ANT ON NORMAi AIIXII !ARY POWER 

TIME DEIAY 

CONDITION A 

ACTIVE PIIMPS· 

14-1A SYSTEM I - STARTS - AFTER 10 SEC DELAY 

VALVES: 

14-11A 
14-12A 

SYSTEM - OPENS AFTER REAC. LOW PRESS. PERM. IF CLOSED 
SYSTEM I - OPENS AFTER REAC. LOW PRESS. PERM. IF CLOSED 

14-26A SYSTEM - CLOSES IF OPEN - NO DELAY 
14-5A SYSTEM - CLOSES AFTER FLOW ESTABLISHED 

CONDITION B 

ACTIVE PIIMPS· 

14-1A 

WITH Pl ANT ON STANDBY DIESEi POWER 

TIME DEi AY 

10 SEC 

VALVES: SAME SEQUENCE AS CONDITION A 

2. SYSTEM II CIRCUIT IDENTICAL TO CIRCUIT FOR SYSTEM I EXCEPT 
COMPONENT PARTS ARE IDENTIFIED AS FOLLOWS: 

PUMP 
MIN FLOW BYPASS VALVE 
OUTBOARD !SOL VALVE 
INBOARD !SOL VALVES 
CHECK VALVES 
PUMP SUCTION VALVE 
TEST BYPASS VALVE 

SYSTEM I 
14 - 1A 
14 - 5A 
14 - 11A 
14 - 12A 
CS-CV-18CV 
14 - 7A 
14 - 26A 

SYSTEM II 
14 - 1B 
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5. MOTIVE POWER FOR SYSTEM I PUMPS SHALL ORIGINATE FROM A 
DIFFERENT EMERGENCY AC BUS THAN POWER FOR SYSTEM 11 PUMPS. 
POWER FOR VALVES IN EACH SYSTEM SHALL ORIGINATE FROM THE 
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VALVES OF SYSTEM I SHALL BE FROM A DIFFERENT SOURCE THAN 
CONTROL POWER FOR SYSTEM II. 
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FOR EACH ROD) (REF 5 & 7) 
NOTE 2 

r---- ~-----------------------------------------------------------------------7 
I I 
I POSITION POSITION POSITION POSITION POSITION CRD TEMP I 
I INDICATOR INDICATOR INDICATOR INDICATOR INDICATOR (ANY ROD) I 
I PROBE PROBE PROBE PROBE PROBE I 
I INSERTED BACKSEAT EVEN-NO DISCONNECT ODD-NO I 
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.NQIES: 
1. THE ROD CIRCUIT SHALL BE DESIGNED TO INSURE THAT: 

A. ONLY ONE ROD ROD MAY BE SELECTED AT A TIME. 

B. WHEN MOVEMENT IS INITIATED THE SELECTED ROD 
SHALL BE SEALED IN TO INHIBIT SELECTION OF 
ANOTHER ROD DURING THE MOVEMENT CYCLE 
(EXCEPT FOR THE LOSS OF CONTROL CIRCUIT POWER). 

2. EACH CONTROL ROD, AS IT TRAVELS UP (INSERTED) OR 
DOWN (WITHDRAWN) PASSES BY A NUMBER OF SWITCHES. 
THE TOP TWO POSITION SWITCHES ARE CALLED "OVERTRAVEL" AND 
THE BOTTOM TWO POSITION SWITCHES ARE CALL.ED "WITHDRAWN", 
BACKSEAT AND DISCONNECT. SWITCHES IN BETWEEN ARE 
DIVIDED INTO ODD (DRIFT) AND EVEN (LATCH) POSITIONS. 
AS THE ROD TRAVELS OVER ANY SWITCH AN INDICATING 
SIGNAL IS ACTUATED. 

3. FOR LOCATION AND IDENTIFICATION OF INSTRUMENTS 
SEE INSTRUMENT DATA SHEET LISTED IN MPL FOR 
EACH INSTRUMENT. 

4. _£ DESIGNATIONS LISTED ARE 
PER RPIS/RWM DATABASE. 
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3 POSITION SWITCH 9-4 I I I I "OPEN"-"AUTO" - "CLOSE" 
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PUMP SUCTION FROM SUPPRESSION PUMP SUCTION FROM CONDENSATE 
CHAMBER VALVE MO 13-41 STORAGE TANK VALVE MO 13-18 
NOTES 2 & 5 NOTES 2 & 5 

.!llQIES: 

1. THE RCIC SYS IS ARRANGED FOR TEST OF PUMP AT FULL FLOW 
AND ALL VALVES FOR OPEN AND CLOSE CAPABILITY AT ANY TIME REFERENCE DRAWINGS· DWG MPL NO 

8E961BC 
BE846BC 
9A4738 
OE149BB 
OE140BB 
9E402BB 
9E589BB 
8E833BA 
1E264 

EXCEPT WHEN INITIATION SIGNAL OR AUTO ISOLATION SIGNAL ,. P&ID RCIC 71 IS ACTIVATED. IN EVENT THE INITIATION SIGNAL OCCURS 
WHILE TEST IS UNDER WAY THE SYS AUTOMATICALLY RETURNS 2. NUCLEAR BOILER VESSEL INSTRUMENT P&ID 71 
TO START-UP MODE. 3. LOGIC SYMBOLS 20 

2. ALL POWER FOR OPERATION OF DC VALVE MOTORS SHALL ORIGINATE 4. FUNCTIONAL CONT DIAG NUCLEAR BOILER MISC SYSTEM 73 
FROM A PLANT DC BUS. POWER FOR AC OPERATED VALVES SHALL 5. FUNCTIONAL CONT DIAG RHR SYSTEM 73 
ORIGINATE FROM ANY EMERGENCY AC BUS. 6. FUNCTIONAL CONT DIAG CORE SPRAY SYSTEM 72 

3. ALL PART NUMBERS ARE PREFIXED BY 13 EXCEPT WHERE 7. FUNCTIONAL CONT DIAG HPCI SYSTEM 72 
OTHERWISE SHOWN. 8. P&ID REACTOR WATER CLEANUP SYSTEM 71 

4. ISOLATION SIGNAL SWITCHES SHALL BE OF THE TYPE THAT CLOSE 9. ELE. DIAGRAM RCIC SYSTEM 79 
CONTACTS FOR THE SPECIFIED ISOLATION EVENT WHERE AUX 
RELAYS ARE USED IN THE ISOLATION CHANNELS. THEY SHALL BE 
POWERED FROM THE STATION BATTERIES. NOTE: RHR STEAM CONDENSING IS NO 

5. AUXILIARY RELAYS AND DEVICES NOT SHOWN ON FUNCTIONAL LONGER AN OPERATIONAL MODE. 
CONTROL DIAGRAMS EXCEPT WHERE REQUIRED TO CLARIFY FUNCTION. 

6. SET A OF EXCESS TEMP STEAM LEAK DETECTORS ARE SHOWN. 
SETS B, C, & D SHALL BE CONNECTED IN THE SAME WAY WITH 
EACH SET A OR C (B OR D) GIVING AN INDEPENDENT ISOLATION 
CLOSURE SIGNAL TO VALVE NO. M0-15 & M0-16. 

7. OPERATION OF HIGH STEAM FLOW SWITCHES DPIS-83 & 84 .LEGEN.P; 
ARE DELAYED BY TDR-K12 & K32 FOR 1.5 TO 15 SEC. . -SWITCHGEAR DEVICE FUNCTION NO USAS SPEC C37.2 
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DATE 

NOTES: 

Pl.US INPUT 
POINT 

(SEE TABLE 4) 

STEAM LEAK 
DETECTION 
SYSTEM 

TE' LOCAL 

TABLE 4 

PMIS POINT TE • 

N370 77A 

N371 778 

N372 77C 

N373 77D 

1. FOR GENERAL NOTES AND REFERENCE 
DRAWINGS SEE SHEET 1. 

NOTE: RHR STEAM CONDENSING IS NO 
LONGER AN OPERATIONAL MODE. 

AS BUILT 
452005359 
STATUS: Release 
STATUS DATE: 12/05/2018 
DS APPROVED: DCWHEAT 
VER: AB REV: 06 SIZE: C 
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GENERAL DATE IX) 
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DATE 0 
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ci 
:z 

1 

RCIC FLOW 
(FLOW XMTR) 

13-58 LP 

PMIS INPUT 
POINT N003 

2 POSITION SWITCH 

2 

CONTROLLER 
TRACK DEVICE 
10MA INPUT 

FIC 
91 

CR 

9-4 

ERMISSIVE WHEN\ 
STM SUP VALVE 
NO 131 IS 
FULLY CLOSED 

\
LIMIT ON / 
SWITCH VALVE 

FLOW INDICATING 
CONTROLLER 
AUTO-MANUAL 
STATION 

FIC 
91 

CR 

9-4 

"NORMAL" -iEST" ~ {!:URBINE TEST \ 
MAINTAINED CONTACTS ... ~ ~ELECTOR SWITCH 

IN "NORMAL" 
j POSITION 

3 POSITION 
SELECTOR SWITCH 

SEE REF 5 FOR 
ADDITIONAL FUNCTIONS 

OF THIS SWITCH 

RMS CR / 

9-4 

MODE SELECTO~\ SWITCH IN "RCIC 
FLOW CONTROL" 
POSITION 

\ RMS CR / 

9-4 

ELECTRONIC 
TURBINE 
GOVERNOR 
CONTROLLER + LOCAL 

REF 9 

RESET 
SUPPLY 

PB 

3 

CR 

9-4 

SEAL IN 
AUTO SIG 
UNITL 
RESET 

~ 
RCIC INITIATION 

SIGNAL 

t 

/

PERMISSIVE WHEN 
INITIATION SIGNAL 
IS PRESENT 

\AUX 
\DEVICE 

1 

LP / 

POWER 
SUPPLY 

ES 
100 

CR 

9-4 

TEST SIGNAL 
GENERATOR 
POTENTIOMETER 

POT 
101 CR 

9-4 

4 

FROM RHR 
SYS I 

(REF 5) 

0\ 
~::J 

URBINE TEST \ /MODE SELECTOR:\ 
SELECTOR SWITCH SWITCH IN "RHR" 
IN "TEST" H x A LEVEL 
POSITION CONTROL POSITION 

\ RMS CR / \ RMS CR / 

9-4 

NOT PERMISSIVE\ 
WHEN INITIATION 
SIGNAL IS PRESENT 

\AUX 
\DEVICE 

9-3 

TURBINE SPEED CONTROL 

3 POSITION SWITCH 
"START" "AUTO" "STOP" 
SPRING RETURN TO "AUTO" 

1 

CONTROL SWITCH 
IN "START" 
POSITION 

RMS CR 

9-4 

1 

HOTWELL 
LEVEL 
"HIGH" 

LSH 
99 LOCAL 

/

PERMISSIVE WHEN\ 
CONTROL SW IS 
IN "AUTO" 
POSITION 

\ RMS CR / 

9-4 

START 

CONTROL SWITCH 
IN "STOP" 
POSITION 

RMS CR 

9-4 

STOP 

DC STARTER 72 REVERSING CONTACTOR (72) • 

t BAROMETRIC CONDENSER VACUUM TANK CONDENSATE PUMP+NOTE 5 

TURBINE AUXILIARY EQUIPMENT 

2 3 

J 

4 

5 

FROM RHR 
SYS II 

(REF 5) 

0\ 
\:...::J 

/

MODE SELECTOR\ 
SWITCH IN "RHR" 
H x B LEVEL 
CONTROL POSITION 

\ RMS CR / 

9-3 

PMIS INPUT 
POINT N817 

+ 
TURBINE TRIP 
AND THROTTLE 
VALVE CLOSED 

LIM SW I LOCAL 

5 

6 

t 

6 

8 9 10 

VALVE 

CR 
9-4 

Y,:\G/ 
OPEN I CLOSED ~ 

1--Rc-Ic ___ cv ___ 2_scv __ l_L_o_cAL----1 / ' 

1 1 

INJECTION CHECK VALVE RCIC-CV-26CV 

TURBINE TURBINE RCIC PUMP PUSH BUTTON r-:'\AUTO ISOLATION 
EXHAUST EXHAUST SUCTION PRESS DEPRESS SIGNAL 
PRESSURE PRESSURE "LOW" TO TRIP 

\:_ °Y "HIGH" "HIGH" AFTER TIME DELAY 

PSH 
LP 

PSH 
LP 

PSL 
LP 

PB 
CR 72A 72B 67-1 SW 

9-4 

ENERGIZE 
SOLENOID 

/ ' TURBINE TRIP 
/ F \ SIGNAL 

TO TRIP TURBINE 

+ LOCAL 

\j::J 

AUTOMATIC & REMOTE TRIP FURNISHED M3 
PART PE TURBINE ASSfMSI Y /REF 4) 

TURBINE TRIP CONTROL 

FOR PREVIOUS REVISIONS SEE SUPERSEDED CARDS 

REVISIONS BY N.P.P.D. 
NO. REVISIONS DFT CKD APP DATE 
N03 REVISED AND REDRAWN PER APA DCN C93-1812 TRU JAC AGB 11-23-93 
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NOS REV DCN 96-1423 CRW JAC KG 9/20/97 
N06 CED 6029441 (DCN 09-1944) DLR SMH KZ 11-3-10 
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REACTOR CORE ISOLATION COOLING 

FUNCTIONAL CONTROL DIAGRAM 
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ci 
:z 

1 2 3 

I,;:- REQUIRES COINCIDENT r: -- -- -- -- -- -- :-i, TRIP OF SWITCH 
2-3-72A OR 2-3-728 

I REACTOR REACTOR I AND 2-3-72C OR 
VESSEL VESSEL 2-3-72D TO START 
LEVEL LOW LEVEL LOW SYSTEM 

I LIS LIS r SIT •cc , _, = 
2-3-72A 

LP 
2-3-728 

LP ADDITlONAL FUNCTIONS 

I 
PERFORMED BY THIS SET 
OF SWITCHES 

REF. 2 

I I I 
I REACTOR REACTOR I VESSEL VESSEL 

LEVEL LOW LEVEL LOW 

I I LIS 
LP 

LIS 
LP 2-3-72C 2-3-72D 

4 

(I) 
START 

L..: - :.J REACTOR WATER LEVEL OR HIGH r ·~· ,,,m= '" ,~ 
,__ --
I --- -- DRYWELL PRESSURE 

I 

r:-- -- -- -- --
CONTROL EXCESS TEMP EXCESS TEMP 

5 6 

I,;:- REQUIRES COINCIDENT r: -- -- -- -- -- -- :-i, TRIP OF SWITCH 
10-101A OR 10-1018 

I DRYWELL DRYWELL I & 10-101C OR 
PRESSURE PRESSURE 10-101 D TO START 
"HIGH" "HIGH" SYSTEM 

I PSH PSH 
10-101A 

LP 
10-1018 

LP ADDITIONAL FUNCTIONS 

I 
r= •ITHrn• 

PERFORMED BY THIS SET 
OF SWITCHES 

REF. B ' 
I I 
I DRYWELL DRYWELL I PRESSURE PRESSURE 

"HIGH" "HIGH" 

I I PSH 
LP 

PSH 
LP 10-101C 10-101D LEVEL SWITCHES LSL 74A-8 & 

L..: - :.J 75A-8 SHALL BE TYPE THAT --- --- -- CLOSES ON LOW LEVEL 

7l\ I -ir ONE SET OF STEAM LEAK :7 DETECTORS SEE NOTE 5 I 
CONDENSATE 

8 9 10 1 1 12 

N06 REV DCN 96-0112 RAC JAC KG 4-19-99 
N05 REV PER DCN 97-081 9 RAC JAC ACG 8 20 97 

MANUAL 
ISOLATION N04 REV PER DCN 96-1532 CRW JAC JRF 10 9 96 
PUSHBUTTON N03 REV & REDRAWN PER APA DCN C93-1781 DR JAC BAM 12 01 03 

NO. REVISIONS OFT CKD APP DATE 
PB CR 9-3 DCN REVISIONS BY N.P.P.D. 

CHANNEL "8" ONLY 
NOTE 11 FOR PREVIOUS REVISIONS, SEE SUPERSEDED CARDS. 

PERMISSIVE WHEN IT\ 
INITlATION 
SIGNAL JS PRESENT - PMIS INPUT 

\ AUX I POINT N700 CR DEVICE 

\ r:- - -1- - - :7 
CONDENSATE HPCI STEAM HPCI STEAM ;,, ;,, ;,, /2'\ I SWITCH 

STEAM LINE STEAM LINE r "'°"°~ ro"cm= IB,e 0, s.~, STORAGE TANK STORAGE TANK IN OPEN - LEVEL SWITCHES LSH I SUPPLY I SUPPLY I f 
- COINCIDENT TRIP OF SWITCH SBA AND 68C ACTUATES 

M023-15 CLOSURE AND TURBINE TRIP. COINCIDENT 
TRIP OF SWITCH 688 AND 68D ACTUATES CHANNEL "8". 

POSITlON SPACE SPACE 101A OR 102A AND 103A OR 104A TO LOW LEVEL 

WW\:.b'~ I 
ACTUATE ISOLATION VALVF. CLOSURE 

RMS CR 
TS 

LOCAL 
TS 

LOCAL 
LSL 

101A 102A r- NOTE6&11 74A 

9-3 I NOTE 3 
TYP £. NOTE 6, 9 & 11 

I I r= CHANNEL -=s::- =-i TYPICAL FOR LOGIC A I CHANNEL"A"-- I' 

ISOLATION 

I EXESS TEMP EXCESS TEMP I I STEAM LINE I STEAM LINE I CONDENSATE SIGNAL 
LOGIC 8 STEAM LINE STEAM LINE HIGH DP HIGH DP STORAGE TANK 
RESET SWITCH SPACE SPACE LOW LEVEL 

PB CR I TS 
LOCAL 

TS 
LOCAL I I DPIS 

LP I DPIS 
LP I LSL 

LOCAL 
103A 104A 76 77 748 

9-3 L..: -- ,__ -- --- - :.J t...=_ ---- _I_ - 7=.J 
,cR; ! AUTO ISOLATION _J LINE BREAK DETECTION ~:.____/ 

A AUTO SI REQUIRES TRIP OF SWITCH UNTIL VALVE M058 
;'9-3' 76 OR 77 TO ACTUATE 

SEAL IN NOT 
REQUIRED ON 
M023-15 

SEAL 
IN 

3 PCSITION "CLOSE" :\ 
- "AUTO" - "OPEN" SPRING 
RETURN TO "AUTO" FROM 
"CLOSE"- "OPEN"(TYPICAL 
UNLESS OTHERWISE SPECIFIED) 

CONTROL 
SWITCH 
IN "OPEN" 
POSITION 

RMS CR 

9-3 

PMIS INPUT POINT 
CHANNEL "A" N785 

r:'\ 
CHANNEL "8" N786 

I VALVE LIMIT 

\ \j:;/ j CONTROL 
SWITCH SWITCH 

IN CLOSED PERMISSIVE POSITION 
WHILE OPENING DO NOT SEAL IN 

\ LIMIT 
SWITCH 

ON / 
VALVF. 

RMS CR 

/K\ 
/ NOT PERMISSIVE \___ '<lY I VALVF. TORQUE ~ WITH AUTO SWITCH PERMISSIVE 

ISOLATION SIGNAL WHILE CLOSING 

\ AUX 
DEVICE 

LP 

I {E\ 

\ TORQUE 
SWITCH 

ON / 
VALVE 

~ 
I 

(PMIS TABLE 1) 
I SHEET 2 

OPEN I CLOSE 

DC REVERSING CONTACTOR (72) • 

125 voe HPCI STR RACK 

VALVE MO 23-16 STEAM SUPPLY LINE ISOLATION 
VALVE (DC OPERATED) FOR MO 23-15 IDENTICAL 

EXQEET AQ BEVEBSING QQNTAQTQB (1:2)* 
NOTES 2 & 4 

HPCI 
FLOW 
LOW 

FSL 
78 LP 

HPCI 
FLOW 

~ 
HIGH 

PERMISSIVE \ I PRESSURE \ FSH 
WHEN INITIATION 78 SWITCH 
SIGNAL 
PRESENT 

PERMISSIVE 

AUX 
DEVICE LP 

NOT PERMISSIVE 
WITH AUTO 
CLOSE SIGNAL 

AUX 
DEVICE 

VALVE LIMIT 

LP 

SWITCH PERMISSIVE 
WHILE OPENING 

LIMIT 
SWITCH 

ON 
VALVF. 

OPEN 

PSH 
85 LP 

TURBINE 
TRIP SIGNAL 

DC CONTACTOR (72) • 

250 voe HPCI STR RACK 

VALVE TORQUE 
SWITCH PERMISSIVE 
WHILE CLOSING 

TORQUE ON 
SWITCH VALVE 

CLOSE 

LP 

9-3 

SEAL 
IN 

SIGNAL NOTE 1 

CONTROL 
SWITCH 
IN "CLOSED" 
POSITION 

RMS CR 

9-3 

MINIMUM FLOW BYPASS TO SUPPRESSION CHAMBER VALVE MO 23-25 
NOTES 2 & 4 

1 2 3 4 

ISOLATION CLOSURE 
FULLY OPEN 

CONTROL CONTROL 
SWITCH SWITCH LIMIT ON 

IN "OPEN" IN "CLOSE" SWITCH VALVF. 
POSITION POSITION 

RMS CR RMS CR 

9-3 9-3 

7 i 
/tLVc. LIMIT \ /:ALVE TORQUE \ 

SWITCH PERMISSIVE SWITCH PERMISSIVE 
WHILE OPENING WHILE CLOSING 

\ LIMIT 
SWITCH 

ON / 
VALVE 

\ TORQUE 
SWITCH 

ON / 
VALVF. 

SEAL IN NOT REQUIRED 

SEAL ON MO 23-21 

IN 

I 
(PMIS TABLE 1) 

I SHEET 2 

OPEN I CLOSE 

DC REVERSING CONTACTOR (72) ' 

VALVE MO 23-21 TEST BYPASS TO CONDENSATE 
STORAGE TANK (EXCEPT AS NOTED) 

(TYPICAL FOR VALVE MO 23-24 REDUNDANT 
SHUT -OFF TO CNDS STORAGE TANK) 

NOTES 2 & 4 

CONTROL CONTROL 
SWITCH 
IN "OPEN" 
POSITION 

RMS CR 

9-3 

VALVF. LIMIT 
SWITCH PERMISSIVE 
WHILE OPENING 

LIMIT 
SWITCH 

ON 
VALVE 

HPCI INITIATION SIGNAL 

SWITCH 
IN "CLOSED" 
POSITION 

RMS CR 

9-3 

VALVF. TORQUE 
SWITCH PERMISSIVE 
WHILE CLOSING 

TORQUE ON 
SWITCH VALVE 

.----- (PMIS TABLE 1) ----, 
SHEET 2 

OPEN CLOSE 

DC REVERSING CONTACTOR (72) • 

250 voe H PCI STR RACK 

PUMP DISCHARGE VALVE MO 23-19 
(TYPICAL FOR PUMP DISCHARGE VALVE MO 23-20) 
NOTES 2 & 4 

5 6 

SEAL 
IN 

LOW LEVEL 

LOCAL 
LSL 
75A 

/ 
CONDENSATE 
STORAGE TANK 
LOW LEVEL 

LSL 
LOCAL 758 

8 

91A & B SHALL BE TYPE 
THAT CLOSES ON HIGH I LOCAL LEVEL 

I 
I 

SUPPRESSION SUPPRESSION I CHAMBER CHAMBER 
HIGH LEVEL HIGH LEVEL 

PRESS LOW 

I PSL 
LP 

SBA 

I 
I 

HPCI STEAM I SUPPLY 
PRESS LOW 

PRESS LOW 

PSL 
688 

HPCI STEAM 
SUPPLY 
PRESS LOW 

LP 

I 
I 
I 

VALVE M058 
FULLY OPEN 

LSH 
LOCAL 

LSH 
LOCAL I PSL 

LP I PSL 
LP I 

91A 918 68C 68D 

L..: -- ,__ _1 __ -- :.J 
NOTE6&11 

_J CONTROL 
SWITCH 
IN "OPEN" 
POSITION 

RMS CR r:'\ 
9-3 \j:;) 

• 
CONTROL 
SWITCH 
IN "CLOSE" I VALVE LIMIT E\ 
POSITION 

SWITCH PERMISSIVF. 
WHILE OPENING RMS CR 

\ LIMIT 
SWITCH 

ON / 
VALVE 

9-3 

/ NOT PERMISSIVE L I VALVE TORQUE ~ 
WITH AUTO ISOLATION SWITCH PERMISSIVE 
SIGNAL PRESENT WHILE CLOSING 

\ AUX 
DEVICE LP I \ TORQUE 

SWITCH 
ON / 
VALVE 

SEAL SEAL 
IN I 

(PMIS TABLE 1) 
I IN 

SHEET 2 

OPEN CLOSE 

DC REVERSING CONTACTOR (72) • 

125 voe HPCI STR RACK 

NOT PERMISSIVE 
WHEN VALVE 
CLOSURE SIGNAL 
IS PRESENT 

AUX 
DEVICE LP 

CONTROL 
SWITCH 
IN "OPEN" 
POSITION 

RMS 

VALVE LIMIT 
SWITCH PERMISSIVF. 
WHILE OPENING 

LIMIT ON 
SWITCH VALVE 

OPEN 

CR 

9-3 

CONTROL 
SWITCH 
IN "CLOSE" 
POSITION 

RMS 

LIMIT ON 
SWITCH VALVE 

CR 

9-3 

VALVE TORQUE 
SWITCH PERMISSIVE 
WHILE CLOSING 

TORQUE ON 
SWITCH VALVF. 

CLOSE 

DC REVERSING CONTACTOR (72) • 

125 voe HPCI STR RACK 

E!.!ME S!.!CTIQN EBQM S!.!EEBESSIQN Ql::lAMElEB YALYE MQ 23-~8 E!.!M e S!.!QJIQN EBQM QQNPENSAIE STQBAGE JANK YALYE MQ 23-17 
NOTES 2 & 4 NOTES 2 & 4 

.l'lQIES; 

1. 

2. 

3. 

4. 

5. 

THE HPCI SYS IS ARRANGED FOR TEST OF PUMP AT FULL FLOW AND ALL 
VALVES FOR OPEN AND CLOSE CAPACITY AT ANY TIME EXCEPT WHEN INITIATION 
SIGNAL OR AUTO ISOLATION SIGNAL JS ACTIVATED. IN EVENT THE INITlATION 
SIGNAL OCCURS WHILE TEST IS UNDERWAY THE SYS AUTOMATICALLY RETURNS 
TO START-UP MODE. 

ALL POWER FOR OPERATION OF DC VALVE MOTORS SHALL ORIGINATE FROM A 
PLANT DC BUS. POWER FOR AC OPERATED VALVES SHALL ORIGINATE FROM ANY 
EMERGENCY AC BUS. 

ALL PART NO'S PREFIXED BY 23 UNLESS OTHERWISE SHOWN. 

AUXILIARY RELAYS & DEVICES NOT SHOWN ON FUNCTIONAL CONTROL DIAGRAMS 
EXCEPT WHERE REQUIRED TO CLARIFY FUNCTION. 

FIVE IDENTICAL SETS OF STEAM LEAK DETECTORS COMPRISE CHANNEL A, 
WITH ONLY ONE SET BEING SHOWN FOR CLARITY. CHANNELS B, C, & D SHALL BE 
CONNECTED THE SAME WAY WITH EACH CHANNEL GIVING AN INDEPENDENT 
ISOLATION CLOSURE SIGNAL TO CHANNELS "A" AND "B". THREE STEAM LEAK 
DETECTOR SETS PER CHANNEL SERVF. HPCI EQUIPMENT AND ITS STEAM PIPING, 
WITH THE REMAINING MONITORING THE STEAM PIPING SERVING RHR. 

BEEE 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 

BENCE PBAWINGS· 

729E261BC 
719E415B8 
209A4756 
730E149B8 
730E14088 
729E402BB 
729E517BC 
729E128BB 
718E833BA 
791E271 

P&ID HIGH PRESSURE COOLANT INJECTION SYSTEM 
P&ID NUCLEAR BOILER VESSEL INSTRUMENTATION 
LOGIC SYMBOLS 
FCD NUCLEAR BOILER MISC. SYSTEM 
FCD RHR SYSTEM 
FCD CORE SPRAY SYSTEM 
FCD RCIC SYSTEM 
P&ID RHR SYSTEM 
P&ID REACTOR WATER CLEAN-UP SYSTEM 
HPCI ELEMENTARY DIAGRAM 

6. ISOLATION SIGNAL SWITCHES SHALL BE OF THE TYPE THAT CLOSE CONTACTS 
FOR SPECIFIED ISOLATION EVENT. WHERE AUX RELAYS ARE USED IN THE 
ISOLATION CHANNELS, THEY SHALL BE POWERED FROM THE STATION BAmRIES. 

__w.w•;_ 
-SWITCHGEAR DEVICE FUNCTION NO ASA SPEC C37 .2 + -FURNISHED WITH TURBINE SEE REF DWG 10 

7. FOR LOCATION AND IDENTIFICATION OF INSTRUMENTS, SEE INSTRUMENT DATA 
SHEET LISTED IN MPL FOR EACH INSTRUMENT. 

8. THE HPCI SYSTEM SHALL BE DESIGNATED IN ACCORDANCE WITH PROPOSED 
CRITERIA FOR NUCLEAR POWER PLANT PROTECTION SYSTEM IEEE 279 
INSOFAR AS PRACTICABLE. 

9. OPERATION OF HIGH STEAM FLOW SWITCHES DPIS-76 & 77 ARE DELAYED 
3 SECONDS BY TDR-K33 & K45. 

10. RHR STEAM CONDENSING IS NO LONGER AN OPERATIONAL MODE. 

11. ACTUATION OF CHANNEL "A" CLOSES M023-15, A023-70, A023-71, AND PRODUCES 
TURBINE TRIP. ACTUATION OF CHANNEL "B" CLOSES M023-16, M023-5B, A023-70, 
A023-71 AND PRODUCES TURBINE TRIP. 
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SYS 
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ci 
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HPCI 
LOGIC 
ACTUATED 

AUX 
DEVICE 

1 

LP 

CONTROL 
SWITCH IN 
"AUTO" 
POSITION 

AUX 
DEVICE 

3 POSITION 
SWITCH 

"CLOSE" - "AUTO" 
-"OPEN" 

MAINTAIN (-1) 1---..-----1 
CONTACTS RMS CR 

9-3 

GLAND SEAL 
CONDENSER 
HOT WELL 
LEVEL "HIGH" 

LSH 
356A LOCAL 

LP 

2 

ISOLATION 
SIGNAL 
LOGIC "A" OR "8" 
INITIATED 

AUX 
DEVICE 

LP 

r::-::-
1,";:::✓ 

w 

3 

OIL FILTER 
DIFFERENTIAL 
PRESSURE "HIGH" 

DPS+ LOCAL 

-;::--, GROUP II 
'~✓ ~ ISOLATION 

2 POSITION SWITCH 
"CLOSE" & "OPEN" 
MAINTAIN CONTACT 

L:: :J 
CONTROL 
SWITCH IN 
"OPEN" 
POSITION 

RMS CR 

9-3 

PERMISSIVE WHEN 
STM SUP VALVE 
MO 14 IS 
FULLY CLOSED 

ISOLATION 
LOGIC "A" 
INITIATED 

AUX 
DEVICE LP 

TYP FOR LOGIC "8" 

ENERGIZE PILOT 

t 

SUPPRESSION 
CHAMBER 
"HIGH" LEVEL 

LSH 
91A 

LOCAL 

9-3 CR REF 11 
A 

H 

EXCESS TEMP 
STEAM LEAK 
DETECTION 
SYSTEM 

TSH 
105A CR 

9-21 

TYP FOR 105 B & D 

PMIS INPUT POINT 
(SEE TABLE 3) 

STEAM LEAK 
DETECTION 
SYSTEM 

* 
TE LOCAL 

4 

SUPPRESSION 
CHAMBER 
"HIGH" LEVEL 

LSH 
918 

AUX OIL 
PUMP 
MOTOR 
OVERLOAD 

AUX 
DEVICE 

LOCAL 

LOCAL 

CONDENSATE 
STORAGE TANK 
"LOW" LEVEL 

LSL 
74A 

LOCAL 

HPCJ PUMP 
HIGH/LOW 
SUCTION 
PRESSURE 

PSH/L 
84 

LP 

5 

CONDENSATE 
STORAGE TANK 
"LOW" LEVEL 

LSL 
75A 

LSH 
90 

LOCAL 

LOCAL 

6 

CONDENSATE 
STORAGE TANK 
"LOW" LEVEL 

LSL 
748 

LOCAL 

HPCI TURBINE 
EXHAUST LINE 
DRAIN POT 
"HIGH" LEVEL 

LSH 
LOCAL 

679 

CONDENSATE 
STORAGE TANK 
"LOW" LEVEL 

LSL 
758 

LOCAL 

HPCI TURBINE 
EXHAUST 
LINE DISCHARGE 
PRESSURE "HIGH" 

PSH 
LP 

97A 

STEAM LINE 
"HIGH" DP (HPCJ 
TURBINE SUPPLY) 

DPJS 
76 

LP 

HPCJ TURBINE 
EXHAUST LINE 
DISCHARGE 
PRESSURE "HIGH" 

PSH 
LP 

978 

8 

STEAM LINE 
"HIGH" DP (HPCJ 
TURBINE SUPPLY) 

DPIS 
77 

TURBINE 
EXHAUST 

LP 

DIAPHRAGM 
PRESSURE HIGH 

PSH 
LOCAL 

86 

OIL COOLER 
DISCHARGE OIL 
TEMP "HIGH" 

TR-115 CR 

9-3 

9 

HPCI SYSTEM 
IN TEST 
STATUS 

AUX 
DEVICE 

LP 

\

2 LIGHTS ON ISOLATION VALVE 
DISPLAY PANEL FOR VALVES 
M023-15 & 16 ONLY 1 

CR CR CR ' / ' / ' / 
9-3 G 9-3 R 9-3 R 

✓ 

VALVE LIMIT 
SWITCH 
VALVE NOT 
FULLY "OPEN" 

LU.4IT ON 
SWITCH VALVE 

' ✓ ' 

VALVE LIMIT 
SWITCH 
VALVE NOT 
FULLY "CLOSED" 

LIMIT ON 
SWITCH VALVE 

TYP ALL MOTOR OPERATED VALVES 
EXCEPT AS NOTED 

TURBINE SUPERVISORY INSTRUMENTATION ALARMS & VALVE INDICATIONS 

+ - REF 10 

CONDENSATE 
DRAIN POT 
LEVEL "HIGH" 

LSH 
90 LOCAL 

2 POSITION SWITCH "CLOSE"-"OPEN" 
MAINTAINED CONTACTS \ 

2 POSITION SWITCH "CLOSE"-"OPEN" 
AINED CONTACTS MAINT 

CONTROL SWITCH 
IN "OPEN" 
POSITION 

RMS CR 

9-3 

ENERGIZE PILOT 

CONDENSATE CONTROL 
DRAIN POT SWITCH 
LEVEL "HIGH" IN "OPEN" 

POSITION 

LSH 
LOCAL RMS 680 

'ENERGIZE 
SOLENOID~ 
TO OPEN 

LOCAL 

9-3 

HPCJ TURBINE 
TRIPPED 

AUX 
DEVICE LP 

HPCJ 
FLOW 
LOW 

FSL 
78 

VALVES 14, 
19 & 20 MOTOR 
OVLD 

AUX 
DEVICE 

LOCAL 

VALVE LIMIT 
SWITCH 
VALVE 
FULLY "OPEN" 

LIMIT ON 
SWITCH VALVE 

10 

HPCJ MOTOR 
OPERATED 
VALVES 
TH ER MAL OVLD 

AUX 
DEVICE 

LOCAL 

VALVE LIMIT 
SWITCH 
VALVE 
FULLY "CLOSED" 

LIMIT ON 
SWITCH VALVE 

1 1 

HPCI TURBINE 
BEARING OIL 
PRESSURE LOW 

PS 
2786 

LP 

LOGIC BUS "A" 
OR "B" POWER 
FAILURE 

AUX 
DEVICE 

LP 

VALVES A023-39, 40, 42, 43 & 53 

LP 

ACTUATING 
DEVICE NUMBER 
SEE TABLE 2 

TRIP FUNCTION 
(SEE TABLE 2) 

HPCI GLAND 
SEAL EXHAUST 
PRESSURE HIGH 

PS 
106 

INVERTER 
POWER 
FAILURE 

AUX 
DEVICE 

t 

LP 

LP 

COLOR SEE TABLE 2 
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HPCJ TURBINE 
EXHAUST LINE 
DRIP LEG 
HIGH LEVEL 

LS 
680 

LOCAL 

PMIS INPUT 
POINT N780 

HPCJ 
AUTO 
START 

AUX 
DEVICE 

LP 

HPCI - MO 15 
OR 16 
NOT FULLY OPEN 

AUX 
DEVICE 

LP 

AIR 
SUPPLY 

EXHAUST 
AIR 
SUPPLY EXHAUST 

AIR 
SUPPLY EXHAUST 

PERMISSNE WHEN 
VALVE M023-14 
NOT FULLY 
"CLOSED" 

PERMISSIVE 
WHEN SOLENOID 
ENERGIZED 

SOLENOID 
PILOT VALVE PERMISSIVE 

WHEN SOLENOID 
I-SO-L-.....-----1 DE-ENERGIZED 

PILOT LOCAL 

AIR OPERATED 
VALVE "OPEN" 
WHEN PILOT 
JS ENERGIZED 

A023-42 LOCAL 

VALVE FAILS CLOSED 
ON LOSS OF AIR 

PERMISSIVE 
WHEN SOLENOID 
ENERGIZED 

1 25 voe BUS "B" 

SOLENOID 
PILOT VALVE PERMISSIVE 

WHEN SOLENOID 
I-SO-L---r----1 DE-ENERGIZED 

PILOT LOCAL 

AIR OPERATED 
VALVE OPEN 
WHEN PILOT 
JS ENERGIZED 

A023-43 LOCAL 

VALVE FAILS CLOSED 
ON LOSS OF AIR 

STEAM LINE DRAIN ISOLATION VALVES AO23-42 & 43 
(TYP FOR CONDENSATE PUMP DISCHARGE DRAIN ISOLATION VALVES A023-39 & 40, EXCEPT AS NOTED) NOTE 4 

RESET 

HPCI INITIATION INITIATION 

SJGNA~ 
SIGNAL 

SW 
N" S17 CR 

3 POSITION SWITCH 
"CLOSE"-"AUTO"- "OPE 
SPRING RETURN TO A 
FROM "CLOSE"-"OPEN 

~TO ~ l7 9-3 

~ 

~ CONTROL SWITCH CR 
IN "OPEN" ' 
POSITION 

START TURBINE 

RMS CR 

0\ 9-3 

~ ty 3 POSITION SWITCH-"START"-"AUTO"-
"STOP" SPRING RETURN TO "AUTO" FROM 
"STOP" MAINTAINED CONTACTS IN "START" 
"PULL TO LOCK" IN "STOP" POSITION ~ 

CONTROL SWITCH 

/ REACTOR NOT HIGH \ IN "CLOSE" 
LEVEL PERMISSIVE POSITION CONTROL SWITCH 

\ 
JN "START" 
POSITION AUX LP RMS CR 

9-3 RMS CR 

' 
9-3 

/ VALVE LIMIT SW \ /rLVE TORQUE SW\ PERMISSIVE PERMISSIVE 
WHILE OPENING WHILE CLOSING 

I I vn.m ON VORQUE ON 
SWITCH VALVE SWITCH VALVE 

SEAL SEAL 
JN IN -

OPEN I CLOSE 

DC REVERSING CONTACTOR (72) * 

250 VDC HPCJ STR RACK 

STEAM SUPPLY VALVE TO TURBINE MO 23-14 
NOTE 4 t 

1 2 3 4 

AUX OIL PP 
CONT SW 
LOCKED OUT 

SW 
S20 CR 

9-3 

PERMISSIVE 
WHEN SOLENOID 
ENERGIZED 

SOLENOID 
PILOT VALVE PERMISSIVE 

WHEN SOLENOID 
I-S_O_L_--r-__ -l DE-ENERGIZED 

PILOT LOCAL 

AIR OPERATED 
VALVE "OPEN" 
WHEN PILOT 
JS ENERGIZED 

A023-53 LOCAL 

VALVE FAILS CLOSED 
ON LOSS OF AIR 

CONDENSATE DRAIN POT DRAIN 

+ 
PERMISSIVE 
WITH SWITCH 
IN "AUTO" 
POSITION 

RMS CR 

9-3 CONTROL SWITCH 
JN "STOP" 
POSITION 

RMS CR 

' 
9-3 

' /f ERMJSSJVE \ WHEN CONT 
OIL PRESSURE 
JS LOW 

VSL 
2787 LOCAL/ 

START I STOP 

DC STARTER (72) * 

250 VDC HPCJ STR RACK 

AUXILIARY OIL PUMP REF 10 

START AUXILIARY OIL PUMP 

VALVE A023 53 -

3 POSITION SWITCH-"START"-"AUTO"-
"STOP" SPRING RETURN TO "AUTO" FROM 
"STOP" MAINTAINED CONTACTS IN "START" 
"PULL TO LOCK" IN "STOP" POSITION 

, 

SOLENOID 
OPERATED VALVE 

sov I 23-53 LOCAL 

CONDENSATE DRAIN POT DRAIN 
VALVE NO'S SOY 23 54 -

PERMISSIVE 
WITH SWITCH 
IN "AUTO" 
POSITION 

RMS CR 

9-3 

CONTROL SWITCH CONTROL SWITCH 
IN "START" IN "STOP" 
POSITION POSITION 

RMS CR RMS CR 

9-3 9-3 

START I STOP 

DC REVERSING CONTACTOR (72)* 

250 VDC HPCJ STR RACK 

START GLAND SEAL CONDENSER BLOWER 

TURBINE AUTOMATIC INITIATION CONTROL 

5 6 8 

LIMIT ON 
SWITCH VALVE 

TABLE 2 

PERMISSNE 
15 SECONDS 
AFTER VALVE 
STARTS TO "OPEN" 

ACTUATING DEVICE NO. TRIP FUNCTION COLOR PANEL LOCATING 

AUX 
DEVICE LP 

9-3 CR 

\ 

REF 10 

REF 10 

REF 10 

REF 10 

REF 10 

REF 10 

INFORMATION 

TURBINE CONT VALVE OPEN RED CR 

TURBINE CONT VALVE CLOSED GREEN CR 

AUX OIL PUMP RUNNING RED CR 

AUX OIL PUMP STOPPED GREEN CR 

STOP VALVE OPEN RED CR 

STOP VALVE CLOSED GREEN CR 

TURBINE SUPERVISORY INDICATING LIGHTS 

TABLE 1 

PMIS POINT VALVE 

N502 M015 

N503 M016 

N638 M058 

N822 M021 

N823 M024 

N824 M019 

N825 MOZO 

N998 A070 

N999 A071 

TABLE 3 

* PMJS POINT TE 

N378 105A 

N379 1058 

N380 105C 

N381 1050 

NOTES: 

1. FOR GENERAL NOTES AND REFERENCE 
DRAWINGS SEE SHEET 1. 

2. RHR STEAM CONDENSING IS NO LONGER 
AN OPERATIONAL MODE. 
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2 POSITION SWITCH 
"NORMAL" - 'TURBINE TEST" 

CONTROLLER 
TRACK DEVICE 
10MA INPUT 

F1C 
108 

CR 

9-3 

/

PREMISSJVE WHE:\ 
TURBINE STOP 
VALVE IS 
FULLY CLOSED 

\ LIMIT ON / 
\SWITCH VALVE 

FLOW INDICATOR 
CONTROLLER 
"AUTO" - "MANUAL" 
STATION 

F1C 
108 CR 

9-3 

MAINTAINED CONTACTS ~ TURBINE TEST 
SELECTOR SWITCH 
IN "NORMAL" 
POSITION 

RMS CR 

9-3 

RESET STEAM 
LINE DRAJN 
VALVES 

PB CR 

9-3 

, CR,, SEAL IN 
'r.'{__ AUTO SIG 

✓~~~~ 
9-3 

PMIS INPUT ~ 
POINT ND02 / C \ 

' 

/!PERMISSIVE WHEN 
HPCI INITIATION 
SIGNAL IS PRESENT 

\ AUX 
\DEVICE LP / 

9-3 

POWER 
SUPPLY 

E/S 
114 CR 

9-3 

TEST SIGNAL 
GENERATOR 
POTENTIOMETER 

POT 
117 

CR 

9-3 

TURBINE TEST 
SELECTOR SWITCH 
IN ''TURBINE 
TEST'' POSITION 

RMS CR 

9-3 

NOT PERMISSIVE 
WHEN HPCI 
INITIATION SIGNAL 
IS PRESENT 

\ AUX 
\DEVICE 

,, 
LP 

\ 

ELECTRONIC 
TURBINE 
GOVERNOR 

CONTROLLER _J 
+ LOCAL 

REF 10 

~----- TURBINE SPEED CONTROL 

3 POSITION SWITCH 
"STOP" - "AUTO" - "START" 
SPRING RETURN TO "AUTO" 
FROM "STOP"-"START" 

2 

CONTROL SWITCH 
IN "START" 
POSITION 

RMS CR 

9-3 

3 

HIGH 
HOTWELL 
LEVEL 

LSH J,, LOCAL 
356A1' 

/f ERMISSJVE \ WHEN HO"JWELL 
LEVEL ABOVE 
LOW LEVEL TRIP 

VSH ;f- L OCAL / 3568 

START 

SEAL 
IN 

CONTROL SWITCH 
IN "STOP" 
POSITION 

RMS CR 

9-3 

STOP 

DC STARTER (72)/MI . 

4 

5 6 

5 6 

HIGH TURBINE 
EXHAUST 
PRESSURE 

PSH 
97A 

AUTO 
ISOLATION 

LP 

HIGH TURBINE 
EXHAUST 
PRESSURE 

PSH 
978 LP 

8 

MANUAL 
RESET 

PB CR 

9-3 

CR 
'r.{A ✓ 

SEAL ~ 
IN ✓ , 

REACTOR HIGH 
WATER LEVEL 

LSH 
2-3-1018 

REF 2 

LP 

REACTOR HIGH 
WATER LEVEL 

LISH 
2-3-1010 

LP 
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LOW PUMP 
SUCTION PRESS 
(HPCI PUMP) 
AFTER TIME DELAY 

PSL 
84-1 LP 

NOT PERMISSJV~\ ~ WHEN LOW LEVEL 
/ H \ _ SIGNAL IS PRESENT 

REF 2 

+ PMIS INPUT 
POINT N826 
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PMIS 
TABLE 1 
SHEET 2 
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\:.t;I 

CONDENSATE 
DRAJN POT 
LEVEL HIGH 

LSH 
679 LOCAL 

r,\ 
~ 

ENERGIZE 
SOLENOID 
TO TRIP TURBINE 

NOTE 4 

AUX:~ DEVICE LOCAL 

REF 10 

TURBINE TRIP CONTROL 

2 POSITION SWITCH "OPEN" 
"AUTO" SPRING RETURN l 
FROM "OPEN" 

ISOLATION 

?:v 

I 
ENERGIZE SOLENOID 

TO OPEN 

CONTROL 
SWITCH IN 
"OPEN" 
POSITION 

RMS CR 

9-3 

/:NOT PERMISSIVE 
WITH AUTO 
ISOLATION SIGNAL 
PRESENT 

NOT PERMISSIVE \ 
WITH AUTO 
ISOLATION SIGNAL 
PRESENT -vux 

DEVICE LP / vux 
DEVICE LP / 
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SOLENOID SOLENOID 
OPERATED OPERATED 
VALVE VALVE 

sov 
LOCAL 23-70 

sov 
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125 VDC HPCI STR RACK 

TURBINE EXHAUST LINE SECONDARY DRAIN 
POT DRAIN VALVES SOV 23-70 (SOV 23-71) 

-- PMJS 
TABLE 1 
SHEET 2 
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NOTES, 

1. ATMJSPHERIC PRESSURE OF 1~.7 PSIA WAS USED IN CALCULATIONS. 

2. WATER f(,.OWS A.RE SHO!wN J N GPM, ST£A."4 f'"LOWS I U 1000 lBIHR. 

3. THE >V;XIMUM POOL 1/AT~R TEMPERATURE FOi! CONTINUOUS SYSTEM 
OP[RATJON WtLL NOT EXCEED 1,o•r. HOWE.VER. CL'£ TO POT(NTllL 
SHORT J(RM O?ERATION ~T HIGHER TEMPERATURES, PIPING EX­
P•NSIOH $HALL BE BASED ON t70"F, 

,. rwc "'"ECOVERED ru1,1 loklZZLE PR@Sll!lE ORQ) or •.5 PS1 ,s • 
f!X(O LOSS B(N((N J...OCATIONS 3 .UO .4 

. . 
s. TH[ Ll.e[ f"IL COOLER~RESSL-.qE,..Q,_HOP or s.o PSI IS A fl:X.[D LOSS 

9ET\,t££N LOCa.11 i'.NS @ 1.,-.C ~ 

6~ Tri( (ONiR.OLLING KOES FON LIN[ SI l'ING ...._,C A.R:RAN~MENl ARE 

SlXT ICf-1 FR~ CONO STOR.l.GE • • • t-110( J. 
SLX:110.N !""RC'M SUPPR(SSION POOL • M'"'OE C 
Pc,.IJ> DI SCHAP.GE • K-0[ C 
sr(.J..M SUPPLY • MlD[ A AB 
'!IJRBIN[ (XHAUS'T • KJD( A,Clt-0 
TEST- LINE • "4'"'0( E 
CO() L, NG SYSTEM • K>O[ .1, 

7. OTH(A ~00£5 or OP[RArJor4 CXIST ~~•CH 00 NQT EFFECT LINC SIZE OR 
OP[RAT!NG CONOITlONS. AKONG TKESE AR[ THE FOLL0WJNG: 

A. SU(llON f.R0,1 [M~RG[NCY CONO[NSAT[ STOR~GE SUPPR(SSIQN POOL 
AT LOW PRESSURE, REACTOR AT LOW PRESSURE. 

B. SUCTlON r~QM SUPPRESSION FOOL. SUPPR(SS1rM MOl AT HIGH 
PRESSURE REACTOR AT HIGH OR LOW PRESSURE. 

C. ANY INTERMEDIAl( RLACTOR PR(SSURE OR S1.JPPRESS[ON POOL PRESSURE. 
O. SUCTION FRO,, RHR HEAT EXCHANG(ff, REACTOR AT ~IGH OR LOW" PRESSURE. 

8~ Pl.NP MINIMUM FLOJ REQUIREMENTS MAY OCCUR DURING ANY OPERATING MCDE. 
fLOw' REQUIREMENT JS 50 Ci.PM MINIMUM. 

9. MAXIMUM PROCESS TEMPERATURES ARE SHO\JN. 

ro. THIS DRAW IN-G REFLECTS THE A$-BU1L-T CONFtG-URAT 1ot.:i 

fER 1>0~~5 ~ RoE RCIC P&lll, DRAWING NO. lO'l-3, RcV 1+. 

NOTE, 
RHR STEAM COND-ENSING IS NO LDNGER AN OPERATIONAL MODE. 
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MOOE. A :,UC TIO~ FRO'-\ CONOCNSATE 5T0!1AC,E., R(ACTDR AT HIG>i PRES5U~E.. SJPl'RE5510N POOL AT HIGH PRESS . .. 
LOC1>.T<ON I '1. ;, 4 :, c;, 7 8 9 10 I I I '1. I~ 14 15 '"' 17 1a 19 '1.0 

FLOW - SEE NOTE 2 - 400 41& 400 - - 0 - 11;. 'I- 16.t5 l~.l.5 11'> 16 16 0.23 - Q.01 16• - 0 

PRESSURE - P 51 A 14.7 * * 1140 18 - - 1135 * * ,'l.B 75 * 45 * \) 8 * * * -
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MOO!c .B 5\/CTIQN FROM CONDENSATE STOIV•C,£, ~EAtTQR AT LOO f'RESSURE. 5UPPRE55IOH PC0.. AT HIGH Pl!ESS., 

LOCATION I 2 ;, 4 5 ID 1 II 9 10 I I 12 1 ;, 14 ,s Iii, 17 ill 19 '2D -
FLOW - SEE. NOTE l. - 400 '1-16 400 - - 0 - 6 S.BS 5 85 16 16 j I', 0.23 - 0.01 IG • - Q 

~E.55URE. - PSIA 147 * * 110 ,B - - ,,;,5 * * I~. B 15 .. 45 ... 98 * * • -

TEMPERATURE ·r: ,oo 100 ,oo 100 •40 - - Jc;,<, 5 .. 1 5 .. T ,'1.8 100 100 100 298 120 • '1.0 120 100 -

MODE. C: SUCTION FR™ SUPPRESSION POOL, RE.O.CTO!l: AT HIC.H PRE:.5URE, :OPP2E5SIOll POOL AT l.O"I PRE~. 

LOC.,TION 1 2 ;, 4 5 c;, ..., a 9 10 11 12 I) 14 15 J(a n II!> 19 20 
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TABLE 01" ELEVATIOl.l (FE:Et) 

GRADE 90:3 

,JE~~'E.L IJ,•,o/.L ~C..3 

l"OOL L.VII.L., 875 

f'l.lUP C. L.. BtcZ 

511"'""" --" HIGH PRESSURE COOLANT INJECTK)N SYS. 
+ + + """ """ ,oo COOPE.~ -

FCI= 238XIOOB (2.3-121) 

NOTES: 
1. ATMOSPHERIC PRESSURE OF 14. 7 PSIA WAS USED IN CALCULATIONS. 

2. WATER FLOWS ARE SHOWN JN GPM, STEAM FLOWS IN 1000 LB/HR. 

3. 

4, 

THE MAXIMUM POOL WATER TEMPERAllJRE FOR CONTINUOUS SYSTEM OPERATION WILL 
NOT EXCEED 140-F. HOWEVER, DUE TO POTENTJAL SHORT TERM OPERATION AT HIGHER 
TEMPERATURES, PIPING EXPANSION SHALL BE BASED ON 170-F. SHORT TERM OPERATION 
AT ELEVATED TEMPERATURES HAS BEEN EVALUATED IN CALCULATIONS NEDC 01-029A, B, C AND 
NEDC 97-044B, C. 

THE FOLLOW[NG ADDITIONAL ACCIDENT OPERATING MODES ARE POSSIBLE: 
SUCTION FROM CONDENSATE STORAGE, SUPPRESSION POOL AT LOW 
PRESSURE, REACTOR AT HIGH OR LOW PRESSURE. 

SUCTION FROM SUPPRESSION POOL, SUPPRESSION POOL AT HIGH 
PRESSURE, REACTOR AT HIGH OR LOW PRESSURE. 

THESE POTENT[AL OPERAHNG t.AODES DO NOT CONTROL PIPE OR VALVE 
SIZING OR SPECIFICIATION, AND NO DATA IS SHOWN. 

5. THE CONTROLLING MODES FOR LINE SIZING AND ARRANGEMENT ARE: 
SUCTION FROM COND. STORAGE- - - - - MODE A 
SUCTION FROM SUPPRESSION POOL - - - - MODE C 
PUMP DISCHARGE - - ---- - - - - MODE C 
STEAM SUPPLY---------- - MODE B 
TURBINE EXHAUST---------- MODE A, C &: D 
TEST LINE------------ MODE E 
COOLING SYSTEM---------- MODE A 

6. THE PRESSURE AT LOCATCON 0 IS ESTIMATED FROM PRELIMINARY PUMP DATA. 

7. PUPJP MIN[MUM FLOW REQUIREMENT MAY OCCUR DURING ANY OPERATING MODE. 
FLOW REQUIREMENT IS 450 GPM MlNIMUM. 

8. THE PRESSURE DROPS ACROSS THE GLAND SEAL CONDENSER AND LUBE OIL COOLER 
WJLL BE 3 PSI EACH. 

9. THIS DRAWING REFLECTS THE AS-BUILT CONFIGURATION PER BURNS & ROE HPCI P & ID, 
DRAWING #2044, REV 16. 

1-...11 
tNI 

llD' .,,, 
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N :o 
OJ 
OJ 

l="EEDWATER 

@ 

MODE A ACCIDENT MODE, SUCTION FROM CONDENSATE STORAGE, REACTOR AT HIGH PRESSURE, SUPPRESSION POOL AT HIGH PRESSURE, 

LOC-'TION I 2 :?, 4 !) " 
-, 8 9 lO It 12 1:, 14 15 16 17 18 19 20 

FLOW - SEE t-.lOTE 2 - 4250 d320 <ll5C <llSI - 0 - 15'1.0 158.'5 158.: - Q 0,5 0,05 1 70 70 50 20 

PRE SSUli'E - P 51" 14.7 * 280 * 1140 - - 11~5 • • 5,_, • - 14,5 14,9 • 75 • • • 
TEMPERATI.Jtt: "F 100 100 100 100 100 - - SW S,I.T, SA.T. 2B3 00 - 240 200 200 100 130 130 130 

MODE B ACCIDENT MOOE, SUCTION FROM CONDENSATE STORAGE, REACTOR AT LOW PRESSURE, SUPPRESSION POOL AT HIGH PRESSURE. 

LOCATION I 2 :?, 4 5 lo 1 8 9 IO I I 12 I:!, 14 15 16 17 18 19 20 

F'LOW -SE'! '-JOit 2 - 4250 4320 4250 4c.50 - 0 - 10~ l09.C 109.C - 0 0.5 0,05 I 70 70 50 20 

~E 55\JRI;.- PS 1-' 14,7 • 85 * 170 - - 1 i;.s • • 51.8 * - 14,5 14,9 • 75 • • • 
TEMPERATURE °F 100 100 100 100 100 - - 3'-C. SAT SAT. 283 100 - 240 200 200 100 130 130 130 

MODE C ACCIDENT MOOE, SUCTION FROM SUPPRESSION POOL, REACTOR AT HIGH PRESSURE, SUPPRESSION POOL AT LOW PRESSURE. 

LOC,.TION I 2 3 4 s lo 7 8 9 10 II 12 I :!, 14 15 16 17 18 19 20 

FLOW-5EE l,,JQTE 2 - 4.25 4320 4250 4t5C - <IZ50 - 14'1.0 148,5 148,5 - 0 o.s 0.05 I 70 70 50 '.20 

PRESSURE - PSI" - * 280 * 1140 17. 7 16,5 1135 * * 16.7 * - 14,5 14,9 • 75 • • • 
TE:MP£R,.,,T\JRE "F - 140 140 140 140 140 140 ~ ~T. SAT, 2.18 140 - 240 zoo 200 140 1"70 no 170 

MODE D ACCIDENT MODE, SUCTION FROM SUPPRESSION POOL, REACTOR AT LOW PRESSURE, SUPPRESSION POOL AT LOW PRESSURE. 

LOC-'TION I 2 :?, 4 !) lo -, 8 9 10 I I 12 I :!, 14 15 I /i, 11 18 19 

F'LOW -SEC: >.10,ia: Z - 4251 43.20 4250 4250 - 4250 - 71.0 70,'5 70.'5 - 0 0.5 0.05 1 70 70 so 
l>RE 55URE - PS I A - • 85 * 170 11.1 llo,5 1/o':, * • 16.6 * - 14'5 14.S * 75 .. * 
TEMPER,.,,TURE °F' - 140 140 140 140 140 140 '.!>'-" ~T. SAT, 218 140 - 2."IO 200 200 140 170 170 

MODE E TEST MODE, SUCTION FROM CONDENSATE STORAGE, REACTOR AT HIGH PRESSURE, SUPPRESSION POOL AT LOW PRESSURE. 

LOC .... TION I 2 3 4 !) lo 1 6 9 10 I I 12 I:) 14 15 

FLOW-5~E 001't 2 - 4Z5D 4!2C 4250 - - 0 - \~8.0 1:17.S ll7.5 - 4ZSO o.s 0.0S 

PRESSURE - P 5 I -' 14;7 * 255 * - - - IOOO • • 25.3 .. * 14.S 14.9 

TEMPER.i.TIJIPE "F 100 100 IOO 100 - - - ~•s S"T. SAT. 218. 100 ,oo 240 200 

* THE PRESSURE AT THIS LOCATION DEPENDS UPON PIPING ARRANGEMENTS, AND 
MAY BE VARIED WITHIN THE FOLLOWING LIMJTS. 

• 

LOCATION 

® 
@roG) 

® 
@ 
@ 
@ 
@ 
~ 

MINIMUM NPSH AT PUMP SUCTION = 21 FEET 

MAX[MUM PRESSURE RlSE = 2800 FEET O HIGH PRESS MODE 
= 525 FEET O LOW PRESS MODE 

MAX[MUM PRESSURE DROP BETWEEN LOCATIONS © AND ® = 15 PSI. 

MAX[MUM PRESSURE = 65 PSIA 

SUFFICIENT PRESSURE TO RITURN TO SUPPRESSION POOL 

SUFFICIENT PRESSURE TO RITURN TO CON•. STORAGE 

MAX[MUM PRESSURE AVAILABLE = 65 PSIA 

SUFFICIENT PRESSURE TO RITURN TO PUMP SUCTION DURING OPERATION 

FOR PREVIOUS REVISIONS, SEE SUPERSEDED CARDS. 
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REQUIRES COINCIDENT TRIP OF 
SWITCH 72A OR 72B AND 72C OR 

2 3 4 5 

REQUIRES COINCIDENT TRIP OF 

72D TO START SYSTEM~ ,----
1 

REACTOR REACTOR ACDITIONAL FUNCTIONS 
PERFORMED BY THIS 

VESSEL VESSEL SET OF SWITCHES (LIS-72 
LOW LEVEL LOW LEVEL HAS TWO LEVEL TRIP POINTS 

-- -- --1/ "' "' ~, ' • • ma 

SWITCH 101A OR 101B AND 101C OR 
1010 TO START SYSTEM~ ,---- ---7 

HIGH HIGH 

I I DRYWELL DRYWELL 
PRESSURE PRESSURE 

I 
I 
I 
I 
I 
L 

LIS 
LP 

LIS 
LP 2-3-72A 2-3-72B 

REF DWG /13 

REACTOR REACTOR 
VESSEL VESSEL 
LOW LEVEL LOW LEVEL 

LIS 
LP 

LIS 
LP 2-3-72C 2-3-720 

-- -t- -- -- -- -- ---

/ NORMAL AUX \ / NORMAL AUX OR STANDBY OR STANDBY 
POWER AVAILABLE POWER AVAILABLE 
AT BUS I AT BUS I 

\ AUX 
DEVICE LP I \ AUX 

DEVICE LP 

I 
I 
I 
I 
I 

J 

\ 
I 

SEE SH2-A3) 

I I PS 
LP 

PS 
LP 

® 
10-101A 10-101B 

I REF DWG #1 I 
START I I 

SEE REF DWG 6 & 8 FOR 

I 
HIGH HIGH 

I ADDITIONAL FUNCTIONS DRYWELL DRYWELL 
PERFORMED BY THIS PRESSURE PRESSURE 
SET OF SWITCHES ~ 

I RESET PS 
LP 

PS LP 
PUSHBUTTON 10-101C 10-101D 

L -- - -- -- -- -- ---- J 
PB 

CR 

CR 

I 
SEAL ' 

,, 
A IN ,, 
' 

~~~ /F\ /s\ 
\:.VWW \:.bl \:_ty 

BY OTHERS 'BACK-UP DEVICE 

' CR 

1' ,, ' 
/ PERMISSIVE \ 

VALVE VALVE 

AFTER TIME DELAY NOT FULLY NOT FULLY 

SEE NOTE 1 0 

I 
SEAL 

I 
"OPEN" "OPEN" 

IN 

\ AUX I 
LIMIT ON VALVE LIMIT ON VALVE 

1 

DEVICE LP SWITCH MO 17 SWITCH MO 18 

PERMISSIVE WHEN \ ' ' AUTO SIGNAL 
IS PRESENT ' 

CONTROL SW / PERMISSIVE \ 3 POSITION SW "START" 
\ AUX I IN "STOP" EXCEPT WHEN 

"AUTO" "STOP" SPRING DEVICE LP POSITION VALVE IS FULLY 
RETURN TO "AUTO" OPEN 

FROM "START" "STOP" 
PULL TO LOCK IN "STOP" 

\ LIMIT ON VALVE/ 
CONTROL SWITCH / NOT PERMISSIVE 

RMS X SWITCH MO 13A 
WHEN STOP SIGNAL IN "START" 

POSITION IS PRESENT 

RMS CR \ AUX 
DEVICE LP I 

CR CR 

' 
,, 

' 
,, 

R G ,, 
' 

,, 
' 

NOTE 7 

START I STOP 

AIR CIRCUIT BREAKER (52)* 

RHR PUMP 1A Cl B) 4160V BUS l f DIV I 
RHR PUMP l C ClP} 4160V BUS 1 G DIV II 

2 POSITION SW "CLOSE" "OPEN" 
MAINTAINED CONTACTS 
KEYLOCK IN "OPEN" 

POSITION 

CONTROL SWITCH 
IN "OPEN" 
POSITION 

RMS CR 

PERMISSIVE WHEN 
ASSOICATEO SOC 
SUCTION VALVE MO 15A 
(C) IS IN FULLY 
CLOSED POSITION 

LIMIT ON VALVE 
SWITCH M015A(C) 

VALVE LIMIT 
SWITCH PERMISSIVE 
WHILE OPENING 

LIMIT 
SWITCH 

OPEN 

ON 
VALVE 

CONTROL SWITCH 
IN "CLOSE" 
POSITION 

RMS X 

VALVE TORQUE 
SWITCH PERMISSIVE 
WHILE CLOSING 

TORQUE ON 
SWITCH VALVE 

CLOSE 

REVERSING CONTACTOR { 42)• 

RHR PUMP SUCTION VALVE MO 13A (C) 
NOTE 3 

2 3 

SEE NOTE 3 

3 PCS SWITCH 
"OPEN"-"AUTO" "CLOSE" 
SPRING RETURN TO 
"AUTO" FROM "OPEN" 
"CLOSE" ----~ 

SYSTEM I 
NOTE 3 

4 

CONTROL SWITCH 
IN "OPEN" 
POSITION 

RMS CR 

NOT PERMISSIVE 
WHEN AUTOMATIC 
CLOSE SIGNAL 
IS PRESENT 

AUX 
DEVICE LP 

VALVE LIMIT 
SW PERMISSIVE 
WHILE OPENING 

LIMIT 
SWITCH 

OPEN 

ON 
VALVE 

SEAL 
IN 

CONTROL SWITCH 
IN "CLOSE" 
POSITION 

RMS X 

VALVE TORQUE 
SW PERMISSIVE 
WHILE CLOSING 

TORQUE 
SWITCH 

CLOSE 

REVERSING CONTACTOR ( 42 AC) (72 DC)• 

SHUTDOWN COOLING VALVES 
(FOR VALVE NUMBER SEE TABLE) 

5 

6 

VALVE 
NOT FULLY 
"OPEN" 

LIMIT 
SWITCH 

ON VALVE 
MO 15A 

2 POSITION 
"CLOSE" - "OPEN" 
MAINTAINED 
CONTACTS 

CONTROL SW 
IN "OPEN" 
POSITION 

RMS CR 

PERMISSIVE WHEN 
ASSOCIATED PUMP 
SUCTION M013A (C) 
IS IN FULLY CLOSED 
POSITION 

LIMIT ON VALVE 
SWITCH M013A(C) 

PERMISSIVE WHEN 
VALVE M039A IS 
IN FULLY CLOSED 
POSITION 

LIMIT ON VALVE 
SWITCH M039A 

PERMISSIVE WHEN 
VALVE M021A IS 
IN FULLY CLOSED 
POSITION 

LIMIT ON VALVE 
SWITCH M021 A 

VALVE LIMIT SW 
PERMISSIVE 
WHILE OPENING 

LIMIT ON 
SWITCH VALVE 

OPEN 

8 

CONTROL SW 
IN "CLOSE" 
POSITION 

RMS X 

VALVE TORQUE 
SW PERMISSIVE 
WHILE CLOSING 

TORQUE ON 
SWITCH VALVE 

CLOSE 

REVERSING CONTACTOR ( 42)* 

9 

SHUTDOWN COOLING SUCTION VALVE MO15A (C) 
NOTE 3 

REAC VESSEL 
EXCEEDS PRESS 
OF SHUTDOWN 
COOLING RANGE 

PS 
2-128A LP 

REF 4 

DO NOT USE ----------J'--1--' 
FOR MO 57 & 67 

REAC VESSEL 
EXCEEDS PRESS 
OF SHUTDOWN 
COOLING RANGE 

PS 
2-128B 

AC OPERATED· 

LP 

SUCTION ISOLATION ----------------- MO 16 

ISOLATION VALVE 
CLOSURE SIGNAL 
REF DWG 5 

RADWASTE DISCHARGE ________________ MO 57 (THROTTLING TYPE) 

NOT REQUIRED 
ON THROTTLING 
TYPE VALVES 

DC OPERATED· 
SUCTION ISOLATION _________________ MO 17 
RADWASTE DISCHARGE ________________ MO 67 

FOR PREVIOUS REVISIONS, SEE SUPERSEDED CARDS. 

REVISIONS BY N.P.P.D. 
NO. REVISIONS OFT CKD APP DATE 
NOB REDWN & REV DCN 96-0113 RAC RHG KG 4-29-99 
N09 RCR 2001-0506 DCN 01-0844 RAC RHG KG 1-6-03 
N10 NOTIF 10223144 DCN 03-1159 RAC RHG KG 12-30-0 

SIGNIFICANT 
NUMBER 

GROUP 

10 

MPL# 10-202 

2 3 4 

1 1 12 

l,!OTES; 

1. THE CONTROL SYSTEM AS DRAWN SHOWS SYSTEM 1. 
THE OPERATING SEQUENCE, AFTER LOW WATER LEVEL SIGNAL OR HIGH DRYWELL 
PRESSURE IS AS FOLLOWS: 

CONDITION A: 
PUMP - 3A 
PUMP - 3C 
PUMP - 3B 
PUMP - 3D 

.YAl.'LES; 

PLANT ON NORMAL AUXIUARY POWER: 
STARTS ~ 0.5 SECS DELAY 
STARTS 5 SECS DELAY 
STARTS 5 SECS DELAY 
STARTS ~ 0.5 SECS DELAY 

27A (NORMALLY OPEN) OPENS AFTER REACTOR LOW PRESSURE PERMISSIVE 
25A OPENS AFTER REACTOR LOW PRESSURE PERMISSIVE 

CONT COOLING 26A) 
31A) 
39A) CLOSE, IF OPEN, (NORMALLY MAINTAINED CLOSED) 
34A) 
38A) 

HEAT EXCH VALVE 89A - CLOSES (IF OPEN) 
SERVICE PUMPS 1A, 1C, 1B, 1D STOP IF RUNNING 

CONDITION B· 
PUMP 

PUMP - 3A 
PUMP - 3C 
PUMP - 3B 
PUMP - 3D 

Pl ANT ON STANDBY DIESEi POWER· 
Q SET TIME DELAY DEVICE INITIALLY 

~0.5 SEC 
5 SEC 
5 SEC 

~0.5 SEC 

.Y.AL'l!ES; SEQUENCE SAME AS CONDITION A 
SERVICE PUMPS - SAME AS CONDITION A 

2. MANUAL CONTROL SYS FOR THROffilNG TYPE MO VALVES SHALL BE DESIGNED TO 
ALLOW VALVES TO BE STOPPED AT ANY DESIRED POSITION. 

3. SYS I CKTS & EQUIP ARE SHOWN. SYS II CKTS & EQUIP ARE IDENTICAL 
EXCEPT CORRESPONDING EQUIP. NO. SUFFIXES ARE AS FOLLOWS: 

SYS I - A.C 
SYS II - B,D 

4. PUMP MOTORS SHALL BE PROTECTED WITH OVERLOAD TRIPS. OVERLOAC RELAYS 
TO BE APPLIED SO AS TO MAINTAIN POWER ON MOTOR "A" AS LONG AS POSSIBLE 
WITHOUT IMMEDIATE DAMAGE TO MOTORS OR HARM TO EMERGENCY POWER 
SYSTEM. VALVE MOTORS SHALL BE PROTECTED BY OVERLOAC ALARMS. 

5. AUXILIARY RELAYS & DEVICES ARE NOT SHOWN ON THE FUNCTIONAL CONTROL 
DIAGRAM EXCEPT WHERE NEEDED TO CLARIFY THE FUNCTIONAL REQUIREMENTS. 

6. LPCI PUMPS A & B ARE POWERED FROM DIV I AND LPCI PUMPS C & D ARE 
POWERED FROM DIV II. LPCI LOOP A CONTAINS PUMPS A & C AND LPCI LOOP B 
CONTAINS PUMPS B & D. 

7. STATUS LIGHTS SHALL BE AS FOLLOWS: 
VALVES: GREEN ON FOR CLOSED POSITION 

RED ON FOR OPEN POSITION 
BOTH ON FOR INTERMEDIATE POSITION 

PUMPS: RED ON FOR PUMP RUNNING 
GREEN ON FOR PUMP STOP 

8. ALL AUX TIMING DEVICES SHALL BE ADJUSTABLE FROM O TO FULL SCALE. 
FULL SCALE SHALL BE AT LEAST 1 1 /2 TIMES GREATER THAN SPECIFIED 
TIME SETTINGS. 

9. ALL EQUIPMENT & INSTRUMENTS ARE PREFIXED BY 10, UNLESS OTHERWISE 
NOTED, WHICH IS PART 10 ON THE MASTER PARTS LIST. 

10. THE FOUR PRESSURE SWITCHES ARE ARRANGED FOR ONE OUT OF TWO 
TWICE LOGIC. 

11. FOR LOCATION AND IDENTIFICATION OF INSTRUMENTS SEE MPL ITEM 
NUMBER 9-61. 

12. 

13. THE RHR SYSTEM SHALL BE DESIGNED IN ACCORDANCE WITH "PROPOSED CRITERIA 
FOR NUCLEAR POWER PLANT PROTECTION SYSTEM IEEE 279" INSOFAR AS 
PRACTICABLE. 

LEGEND: 

• - SWITCH GEAR DEVICE FUNCTION NUMBER USAS SPEC C37 .2. 

REFERENCE DOCUMENTS: MPL NUMBERS: 

1. P&ID RESIDUAL HEAT REMOVAL SYSTEM ________ 10 
2. LOGIC SYMBOLS _____________________ 209A4756 
3. NUCLEAR BOILER VESSEL INST P&ID __________ 2-3 
4. NUCLEAR BOILER P&ID _________________ 2 
5. NUCLEAR BOILER MISC SYS FCD ____________ 2-203 

6. CORE SPRAY FCD -------------------- 14-102 
7. RECIRC FLOW CONTROL SYS FCD ____________ 2-184-5 
8. HPCI SYSTEM FCD ____________________ 23-122 
9. RCIC SYSTEM FCD ____________________ 13-112 

NOTE: RHR STEAM CONDENSING IS NO LONGER AN OPERATIONAL MODE. 
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UNL£SS.0Tl-iERWISE.5F:EOfJE.J USE.THE FOlWRlNG..,-. ,!TITLE PROCESS D!AGRAM 
Ai'rUED PRACTICES SURF"ACfS rm.tu-cu 11• ....::-•a, .i,. .. t,.li>Oal REACTOR WATER CLEAN-UP SYSTEM 

rot&CIKl•S ,"-,rat~~~ ==· 
✓ + + + FHlST J,!Allt FOR COOPER ---- . 

.. J 

FCF: 238Xl0088 (12-203) 

© 

f'LOW 2.04 GP M 

R8CCvv 
la)>,:,'i PSI 
A[RO',:, Fn.TER-DEMIN 

~1'~~ko~£~E~2~33•!----1..._J-----

- 'THERMAL !;>LE.EVE 

~ .-----,-----~1,..1 ~-----~-<XJ------------------J-1-----------------------------ilt'llll---------~·---.,.., 
___ • --------------------,-----~----,--,De::'.) _________ __:____VENT 

------; 

MAIN. -" 
' ' . 

FE 

' " ~ J 30 0 f;t_E. V. 

• D 

WASTE C.<JLLE [TOR •>----------'---t------11>'4f------..J 
~ 5URC,E' TANK • 

R.5.5. REACTOR 5TEAt'I SPACE 

MODE. A' - NORMAL OPERATION 

Ft.OW 204 C,PM 
I@ ly,5 PSIA 

R 5 5 1D20 P51A SEE NOTE 4 

j !"OSITION 0 2 G 7 B 9 10 11 12 13 14 15 JG, 17 18 19 20 21 22 23 24 25 2G 21 2B 21 2.E, 2.7 25 27 2B 

, FLO\"/ GPM 

; MA~IMUM 
., PRE 55URE. 

DROP 
··-~"---'•'•:":-# P 5 1 

0--10 ..... --,o-. ~<«15-e ._5--. ....... e,-. &-25 .......... ,o ...... 
..-Ic;4-,,TOI-I 

.,_ 1,4 --e 18.{, -~----------e ALLOWAtlLE t'IPE FR\C.TION DROP 

OPERATIN(;, PROCEOU~; MOOE .A. DESIGN B/\515 FCR HEAT El(CHANGERS 

.. 

I MAIN CLE.AN-UP PUMP5 IN OPERATION 
2 R Hx UNDE.R FULL LOAD 
~ N·RH'< UNDER FULL LOAD 
4 FILTER-OtMINERALIZERS IN OPERATION 
5 FC.V IN OPERATION 
6 NO BY PASS FLOW 

MOOE B ·- START-UP OPE.RATION 

· P05IT!ON 0 I 2 :, 4 5 G, 7 8 9 
' FLON C,PM z30 130 115 115 2~ 213 213 20< !02 

T£MPE.RA'IL.'RE.'F ~, ;a, 381 "81 1111 25, 257 I~ l'.10 

;/ PRE55 PSIA 111 209 396 

10 

102 

I '.IQ 

R S S 200 P51A 

\I 1'2 1:, 14 1<::, I IG, 17 18 19 j20 '.!I / 22 2.3 2'1· 25 2~ 
102 101 102 102 101 101 II I 12.:; I '12, 93 9'.I •• !13 TOT~L- 9'.I .9~ 

,30 130 1':,0 l'.10 130 1:,0 130 3G4 '.II. I?,() 130 130 130 130 l'.10 130 

~2'o ~40 

f , MAJ\IMUM 0-10 ... 0-10-0 ..... z5 ... •-5-41 .-& .... •~'IO .. ._,o...., .-6 .... .-~10- "~l I3-e 

p 
<>- •B9_,, TDk 

SEE NOTE 4 

27 2B 27 2B 27 2B 27 25 

310 '.117 321 '.13'4 ':>10 'SI 7 3G,O ¼7 
55 IG7 !:15 173 100 IG,9 105117!. 

llP • IO t,P •10 6P ·10 6P"l0 . 

I PRESS.URE 

I ;;....- I 4 ____. FRI( TION DRUP CONTl<OLLEO l\F 
BY MOOE .A. 

- ALLOH~BLE PIPE F~IC TION OROP 

---·­~--~ 

Off.RATING PF:QCEDURE, MODE ·e,· OPERATIONAL IMFORMATION 

I MAIN CLE.AN-UP P\.IMl"S IN OPE.RATION 
2 RH,; UNOER Pil.RTII\L LOAD 
3. NRHx LINDER MA'I. START uP LOAD 
4 FILTE.R-OE.MiN£RALl2ER IN OPERATION 
5. FC V IN Of'ERA1"10N 
6. CRO 4 SWELL WATER IS Ol~C.tlARGED TO RADWASTE OR COND€:NSER 

MOO<= c· - BLOWDD\VN OPE.RATION - R 5 S 100'> PSIA - 5EE NOTE I ~ 4 

POSITION 0 I 2 ~ 4 5 <Q 1 ~ -9 I() 11 12 \~ 14 15 I" 17 IB 1'3 20 21 22 123 24 25 2~ 21 28 

FLOW C,PM 94 94 47 47 94 94 94 70 ~5 35 .'.15 .!6 35 :;5 :?!5 ~5 / _/ ./ 10 70 10 70 ./ 70 10 351 ~" I 
TI:MPEP.AfURE' F 545 545 5·4S 545 5-¥.> 54! 1c4< ,oo 100 

~ 

100 100 ,oc, 10(, IQC, ,oo 100 / / / 100 100 100 100 / 100 100 !l5 IBG' 

Pl?E.5S P5IA / / / / 6P 'IO 

FLOW GP M q<;. 95 4S 41!. 95 95 95 1: '.Ir. !lo '.It. I Jc. ~ 3" :1, Yo / ./ / 11 li 11 71 / 71 71 '.194 40'.I 

TEM?E~A1UQEVF !>-45 545 545 5-45 545 545 ~41 105 ,as IQS 105 10~ 105 10!', 10~• 105 / / ./ 105 105 105 10:; _/ 105 105 95 lllO' 

PRESS PSIA I ./ ./ ,/ ,./ llP •10 

FLOW GP M ,,,., 110 55 55 110 110 110 82 41 ,., 41 41 41 41 . 41 41 / ./ / 81IB2. &2 82 / &2 62 41(. <\81 

TEMPERATURE'F 54. 5-45,545 5'15 5-J: 545 ~4' I ID 110 110 I.(; 110 ,,o 110 110 110 / / / 110 110 110 110 . ./ 110 110 100 180° 

P>iES5 PSIA IOl!l IOI~ IIB2 I/ !/ I/ i / -40 llP •IO -
FLC,,V GPM l(\:i ,o:; 52 51 ,o~ I0:!i 10~ 77 39 ~9 Y3 ::,9 :19 )9 ~~ '.\'l / / I/ 17 71'77 71 _/ 11 77 477 4b1 
TEMPERATUIE • F 545 545 S45 545 545 545 i!;'4,• -~ 111 111 Ill (I II II I I I I I ii I 11 111 ,./ / / II I 111 111 111 ,/ It I 111 105 18()• . 
PRE.55 PSIA ./ / / ./ l,P •10 

MA~IMUM o-,~ .,_.~ .......... 25 ...... .,....5 ....... ~e.---- .,_.~o--- --e~ .. MO • .~22~--

PRESSURE <•-1'3• TOt< 
Ol?OP FRICTION 0410? ~ONTRCLl.EO BY MODE ·r,; 
PS I i-,.~ ALLOl'lf.,£,LE PIPE liP - F R!CTION DROP 

,. 
MODE "C OPERATIONAL 

LIMITAT10NS 

i 
i 3 ·~ .... ! 

·1 
• .-.. .- ;;-,~-,.,,,_, ,-:,,·c•·., ,..,., 

;,, J ·. .,. 

FROM UNIT B" 

. 

·s, 
·· . 

CD 1-1 OEN'5A T I: 
7..0 GPM Qt,A)f.) 

~ 
.---_l.----K>f-~,tc(~----c:,jr k:::""· 
r -~-~ e@ 

. --

FROM UNIT B' 

CONDENSATE 
f----'---1RJI-,,--- 1ru 40 PSIA, :i'?OG>l'M 

ANO 140° F (MAI',) 

I a It " AIR I@ S S' PSIA 
At,D l05°F (M~i) 
l'l..-15 SC.FM 

FG 

·-

HOLDING 
PUMP 

FE 

PRECOAT 
PUMP 

I 

) 
✓ 

CLEAN-UP 
F1LTE1< °" 

OEMIN 

UNIT ·11.· 

PRECOAT 

TANK C]>---Nf-------<l_.,A,,-' 
~------_:--~--....rl ---'(___,/ 

·-MODE. 1i - REFUELING OPERATION (MAX BYPA55) 
' 

R 5 5 15 PSIA 
~· 

POSITIO!i 0 I LI 3 4 5 'o 7 5 9 10 11 12 13 14 15 IG, 17 18 19 20 2.1 22 23 24 25 2io 

FLOW .::iPM 204 2.04 10'2. 102. 104 204 204 ?.04 102 102 102 102 102. 102. 10'2 102 / / / 204 204 ..... '.II TO L_. 204 104 

· TE.MPi:JIATURE°F 12.5 125 125 125 1'25 125 l'l.5 1'25 l'l.5 125 125 125 l'l.5 125 125 125 / ./ / 125 1'25 125' I '2:, 1'25 1'25 l'1.5 

. PRE5~, P51A 50 43 2(,,1 ./ ./ ./ ~4' 

MAXIMUM ...-10-e ..-10--. • 25-. .,_ 5 _., ...._. B-11 • ~4Q-e ..-B-<> ........ 91• 
PRE!.i5URE .. 224 ... TDH 
ORO'' FIIICTION DROP CONTRDLU:D BY MO.DE -A-
PS' <>--I.Co - ALLOW/\BLE PIPE 

t,.P 
FRICTION DROP 

27 25 
/ 7 
/ ./ 
./ ./ 

QFERATING PROCEDURE 5 
I. ,MAltJ PUMP5 IN OPERATION 
:1 ~o R Hx LOAD 

MODE •o' Q\;!v\PING RH'UEUNG \1/tiTER /\ND 
SIZING DFEYP,u'.:>S LINE f'CV 

3. NO NR H;,_ LOAD 
'l FILTER-DE.MINERAL.I2ER IN OPERATION 
5. F [ V IN OPE.RP.T!ON 
G ENTIRE FLOW IS DI5Cl·IARGEO TO RADWASTE OR CONDENSER 

MODE E" - REFUELING OPERATION 

POSITION 0 I!. 12 ' I ,, I "' 4 · 5 lo ·7 B 9 IO l'.J L ~ 
~ .. 

FLOW GP M 204 204 102 102 204 204 204 204 102 102 102 10'1. 101 

TE.MPERATURE'F 125 125 125 I '1.5 125 1'25 125 125 125 1'25 125 125 125 

PRESS P51A 50 4'.I 2(,1 

R 5 5 15 

14 15 l(a 17 IB 

102. 102. 102. 204 204 

1'2.5 125 1'2.5 125 l'l5 

MAl\lMUM o--lQ-41 ---10-. 0-25 .......... 5-.. -e.-• • "'40 .. e-1Q .... 

PRESSURE ... 214...., TDH 
DROP 

PSI/\ 

19 20 21 22 2.3 24 25 2(,, 21 25 
204 / / ./ / / ./ ./ / / 
125 /;/ ./ ./ ./ ./ / ./ / 
NJ:l /1/ ./ / ./ / / / ./ 

PSI _, " FR1(',TION DROP CONTROLLED 
t.P 

BY MODE "A" 
ALLOWABLE. PIPE FRICTION DROP 

OPERATING PROCEOUl?ESc 

l MAIN PUMPS IN OPERATION 
2 ~ R H1, LOAD 
3. NO NRHx LOAD 
4 f!LTER-DEMINE.RAL12ER IN OPERATION 
5 F C V IN OPE.RATION 
G. NO 5'1PASS FLOW 

MODE f" - HOT :,TI\NOBY OPERATION 

POSITION 0 I 2 :; 4 5 G 7 B 
FLOW GP M 210 ·uo 1:;5 ,:,s 210 212. 212 204 

TEMPERI\TURE"F 545 54~ 545 545 545 245 245 ,:;o 
PRES5 PSIA 1015 10•3 trlB 

9 10 I I 12 

102 IO'l. IO'l 102 

I:;o 130 1:,0 1:,0 

13 14 

102 102 

1:,0 l'.10 

MX>E 'E" CO'lTINUOUS CLEP.NINC> OF REA[ TOR 
WATER DURING REFUELING 

RS '5 100~ P51A 

15 I~ 17 18 19 20 21 22 2:?, 24 25 ~~ 
L<D 27 2B 

• 
10'1. 102 104 242 242 ./ ./ ./ ./ ./ ./ / 2e1 293 
r:,o ,:,o 130 441:, 446 ./ / / / / ./ / 85 '""' -.\O'-: _/ ./ ./ ./ ./ ./ / llP •10 

MA'I-IMUM ..... ,a-• ,....,o__., ... 25 ..... ..-s-e o--e,--o 0-25_. 0--10-e 

PRESSURE ...--I1,4 ... TDH 
DROP _ 1 r;,---e I FRr(TION DROP CONTROLLED BY MODE. "A - /;t_LOWABLE PIPE. FRI( TION DROP 
P 51 

l,P 

-

' , 
~/ 

TO CLEAN-UP PHASE 

,------------------SE Pt,R ATOR FOR UN IT •A" 

~ 
\ 

I 
.) ., 
p 

. . 

TO: UN IT "B' 

i 

--
27 213 21 28 27 

'.1()7 :;,3 346 354 34, 

95 171 100 K, 1 105 

6P ••10 6P -10 llP 

..... -- .. 

TO UNIT B 

2.B 
~50 
113 
~,o 

MlT£Sr 

I• JJc THIS IS TH~ MAX I- RBCCW OUTLE;l TEl4'ERATUR£ 

':1f'~ THIS IS THE ~AXIMUM FLO,.., R~T[ P~SSIBLE FOR THIS ~O( 
WI TH THESE HEAT D:OlllHG.ERS 

~ ~ ~ T~MP. 7 Ml N1J$ T(~P. g IS TH.£ MA.1 I >-11.)M T£f-tP. 0 I rr[RENC( 

ACROSS TH[ NRHt. THIS OPERATING 14;JOE 5"°Ul0 BE LIMITED 
DURING THE LIF't or THE PL""T TO THE Nl>-tl[K OF CYCLES 
P(~ITTED 6Y PARA. N-<15.l or SECTION Ill or THE 4!!ME 
COO( 11 OG ~O:·!Ml.t< I. 

? , R[QU I RE'O Pf.IMP ~PSM 1 0 F'T , 

3, ELEVATIONS Gl'VEN AAE ONLY RELATIVE, 

C f'OSl·TION5 27 & 78 INOIC.AT( C.L(ANl)P S'l'STEM 'ONOIT!ONS ~lrH 
VARIOUS ABC.CW INLET l[MPERATIJRES, roR. GIVEN PL"'1T'S 
RBC.C\./ INLET T[MP. TO TH[ HR>!X srE R[F(R[NC.( 4, 

5, fOR BACKIJASH & PR(COAT FREQUENCY 5£( RAOwAST( ~Y5. D<>QC[SS 
;DI AG. MPL 110° 7.02'. rLQl.l',;,i.R(:ccAP_PF'()X_l,~Ar£cc![VENOClR R(OLr,,(­
"'ENTS \.'ILL SUP[RS(O~ 'fHES(·-~(ATES'l - ,-., - -·-:;:·~-,. . 

'REFERENCE OR,~INGS, 

L REACTOR ._,,T(R Ct.E>NUP P&l0 - - • - - - - - - _.,L 111 

2_, ARRANGEMENT ORA'~ING PRIMARY & SECoilOARY - - MP!. 11-1 
C.OHT A I Nµ(flT 

:i, FILTER & DEMI NERALI ZER SYSTE,. c l"PL 112-4 

-~. DJ::°SIGN SP[C.ltlC..6.TJriN - - - - - MPL •11-:rnl 

i, PIPING A INSTRIKNT SYMB<JLS - - - - - - 10.uf90Q 

Rrv t-·. 

<;ll 
I 

, ... , ...... 

-

OPERATINC, PROCEDURES, MODE .F. Cf.SIGN l'.,1;$!S FOR MAIN CLE>.NUP PUMP 

I MAIN PUMPS IN OPERATION 
2 R HX UNDER FULL LOAD 
'.I NRHx UNDER PARTIAL LQ.P.D 
4 FILTER-DEM!NE.RAL17.ER IN OPERATION 

,,;, 5 .. F (;Vi• IN.'OPERATION'''"' 
"~ ro-'NO\' BYPASS ti Fti:iw ·· 
-'-.::t,;i;''' ''" -,, _,' -

. 

l 
. 

! ' ' 7 . 
l i 8 I 

.·, -;._ -, ,· ····~- -

MAXIMUM CAPACITY AND MINIMUM NPSH, SEE NOTE c 

I 10 I . -~ 9 
. . 
' 

, "·' -/ ,r.:- ' s,_a,,-,.,, ,, 

- . ,.,_- <',"-f•-,:4::- ,, __ .- ---i,.;.. -- --• • 
- _, ·-----+'· -- .- -., -,- ,a-,. ~·· - --- ..,, . ',.-c.c..- --

11 I ::-0017ii• 27. 

~THIS DRAWING SUPE.RSE.DES OR.f:\\N\~G 
730t:\48B.t\,li2E.V '2., FOR COOPER. 
DIFFERF~~CFS AR.F DENOTED 
BY Et-~C\RCLEMENT:' PER 
E.C/\ 908'2.5-0'Z. 

INFORMATION 454005663 
ONLY J.[VIS101>.S 

I I /.lJ-,9~ • ~ I 
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' W, I\M)<t ~ Q , 
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/7 /I 
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I 

~ ~· v "· nh/.:9 ~---e -~_EBO "';.::I 730E14888 
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SEAL·IN 
INITIATION SIG. 
WffE"I AUX, RELAY 
IS ENERGIZED 

RELA TRIP LOGIC 11 W" 
CONTACT AUX. RELAY 

"flt.A\NG DEVICE. 
"CIJUSTM'!lt..E. 
O• il!,C !:>EC<'.'NDS 

CR 

I I L __ 

TRIP LOGIC "A" 

LOW REACTO 
WATER LEVEL 

• • 2A LP 

NOTE 3 TRIP LOGIC "c" 
REF. 1.........____ LOW REACTOR 

---.., WATER LEVEL 

LP 

TRIP 

ILOG!C "A" TRIP LOGic''c"' 
I 

I 
=-"'=---' I 

"'ERM•'>Sl'i\; 

I 
I 

120 SECONDS 
AFTER INITIA110N 
01' TIM<.R 

.. - t"'ROM TRIP t.OtSJC "f:," 1 r~-- __ :__J 
I 

TRIP LOGIC"B" 
TR.IP!.Ot,IC:. "f," 
IDENTICAL. 'TO 
Tll;IP 1.0GI'- "A" 
E1ttE?I' FMT 
';)IJFFIXE~ ARE' 

I 
I 
l 
I I 

j / ::>£1:!MISSIVE 
' 1'20 !:.ECONDS 

/ AFTER INITIAT!Or-1 __ L_J 
OF TIMER 

i 
TIMER TIMER 
'ONTAC:T ,-z. 

• 

TRIP LOGIC "o" 
"m1P LOf,,t,C. •o· 
IDENTICAL 'TO 
TR1P I.OwlC. •c.• 
EllaPT PAR'!' 
SIJFFIKE~ NC' 

AI..A'tM 
FIJNC.TION 

DEVIC.E CR 

10 

SEE TABLE I -~ 

TABLE I 
ALMIM NICT f ~ IIIITIATINI. Dt\11~.l'l,0 
ISl.{ll,tl(MI 5'l'ST£1,1 m•IIG otlllCC f.112I l,Ntl !~I TIMER HIITIA'fED TO 01'£ C!M>l':lN A!\N,ll'CIAT 

IH:t.l~r VAll/£ 1'911 ON 'T~L.f'tPE. 
POSl"r'ION re TOTAi.. -ro ~~ 

C:.Oi..t'-•,..,..• AM • 
Ill.~ CIIICUIT .l,ffiC, f'QWC!f rAILU!III: llltl..AY 
l'OWEII r A I LIIIIE rolt CACI! 1-0GI(, DWMI. 

TO CNE C<MOf »NMCIATllll 

Bl.f•\.IDCMII SYS ,11,tr . ll[LA¥ ltl I 
A~•. R£i.4V TO@<[ C-
tN~DC.IZCD -ll,ICI I.TOil 

" 730E149BB 
TITLE FUNC CONT DIAG CONT ON SHEET 2 SH NO. 1 

NUCLEAR BOILER 
FIRST MADE FUR COOPER 

NOTES: 

1. REMOVED 

2. RELIEF VALVE MAY BE MANUALLY OPENED AT ANY TIME BY CONTROL 
SWITCH OR AUTOMATICALLY BY REACTOR HIGH PRESS VALVES CLOSE 
WHEN SWITCH IS IN AUTO POSITION EXCEPT WHEN AUTOMATIC 
BLOW DOWN OR REACTOR HIGH PRESSURE SIGNALS ARE PRESENT. 

3. AUTOMATIC SLOWDOWN TRIP LOGIC CIRCUITS A&C SHALL BE POWERED FROM STATION 
BATTERIES "A" TRIP LOGIC. CIRCUITS B&D SHALL BE POWERED FROM STATION 
BATTERIES "B" WITH AUTOMATIC TRANSFER TO BATTERY "A" ON LOSS OF POWER. 

4. AUXILIARY RELAYS AND DEVICES ARE NOT SHOWN ON FCD EXCEPT WHERE 
REQUIRED TO CLARIFY FUNCTION. 

5. ISOLATION VALVE CLOSURE SIGNALS SHALL BE SEALED IN UNTIL MANUALLY 
RESET FROM THE CONTROL ROOM PANEL . 

6. REMOVED 

7. WHEN TEST SOLENOID PILOT IS ENERGIZED, THE MAIN STEAM ISOLATION 
VALVE OPERATOR IS SLOWLY EXHAUSTED (60 SEC CLOSURE TIME) 
WHILE VALVE IS CLOSED BY ACTION OF THE VALVE SPRING WITHOUT 
AID OF THE AIR PRESSURE. 

8. THE ALARMS AND VALVE INDICATING LIGHTS SHOWN ON THE FCD ARE SYSTEM 
REQUIREMENTS IN ADDITION TO THOSE SHOWN ON THE SYSTEM P&ID"S a:, 
ADDITIONAL INFORMATION ON ALARMS, VALVE POSITION INDICATING LIGHTS, 
AND PROCESS INSTRUMENTATION NOT SHOWN ON THIS FCD MAY BE OBTAINED 
FROM REF 1, 2, 3, 4, 5, 6, 13 AND 14. 

9. MAIN STEAM LINE ISOLATION VALVE TRIP LOGIC CIRCUITS A, B, C, & D SHALL 
BE POWERED FROM REACTOR PROTECTION SYS M-G SETS. TRIP ACTUATOR 
CIRCUIT I SHALL BE POWERED FROM ANY RELIABLE AC SOURCE. TRIP ACTUATOR 
CIRCUIT II SHALL BE POWERED FROM STATION BATTERIES. 

I 
I 
I 
I 
I 
I 
l 
I 
I 
I 
l 
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! 
PE.RUt55!VE IYHEI.I 

.t.'-1'1 5¥5 I tx<. ::,v:, n 
COQ.E. '5"'RA'I PUIAP 
15 l:2.U>-11.ll>JG 

f'EtU.115~111£. WHEoJ 
dlJ'I 5YS I f"1 ~V~ fl. 
li:t-H,!, PUV"' 

~C::T~ 4 I II 

-- --· - ---
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I 
I 
I 
I 
I 
I ·,u.l~ ::IV.!!> l Ott :!IV$ 

C:.ORlit SPQ,A"f 
PUl,,J,l'I IS 
1:1;.U>,JIJlt.JG 

10. TIMING DEVICES SHALL BE OF THE lYPE THAT AUTO. MECHANICALLY RESET 
TO ZERO, UPON LOSS OF POWER TO THE TIMING DEVICE OR UPON LOSS OF 
THE INITIATION SIGNAL, OR UPON PUSHING THE PB TO RESET. 

11. FOR LOCATION AND IDENTIFICATION OF INSTRUMENTS SEE INSTRUMENT DATA 
SHEET LISTED IN MPL FOR EACH INSTRUMENT. 

12. THE NUCLEAR BOILER SYSTEM SHALL BE DESIGNED IN ACCORDANCE WITH 
"PROPOSED CRITERIA FOR NUCLEAR POWER PLANT PROTECTION SYSTEM IEEE 279" 
IN SO FAR AS PRACTICABLE. 

tS RUIJ"-11"-lc:; 

,;,;:;4•: e, LOC,._L ~!i:.'?.c.tl L.CICA\. 

t=>E'.'r::i1.,11ss,,1e: 
VI"!;'.'-! Tt:.1,_, L0,:;1c_ 
·c 'Aul(. l'.?.E.t.. i.v I 
1:; E>Jll:!:U:;1:zEO 

'-- _- ___ ... ,.. 1---_-__:-_------~ I CO;J,. r.tOl. SIN 
l'-1 •oPE."-1• 
P051TIOl>J 

~1N1TC1>1 C()I.J'TACT:5 
01"1:.'-I I~ AUTO. 

"'C'S•"TIOIJ 

NOTE e, 

0 ' / 

2. QC5l"TtQI.J 
''AUT'O ._ 'OPE:1-J'" 
MA1>.J1'A.1t..1£0 
COt.JTACT" 

CG! R 1------1EU!::fi'GtZ£ AI.J)(. 
,, , RELAY FOR 
'- C. / Ac.TUATIIJG 1.TS. 

c.i;. G t------40£~~£ CR 
; ' 

~OT REQUIRED OIJ 
RV Z:•71, 0 lj, F" 

r.==:::> EXHAUST 

CR 
,,.,,... ~ '. ,. CR , 

TA_~E:_I { ·ArlH,) j @) ,, I ' 
,--- I I 

PER.Ml'5S IVE so1.e:.woI0 PER 1-'ll!i'blVE 
WHEJ.J i::>n •• QT WHiHJ 

'i:>OLE.WOIO 1$ W....V£ ~Ol.E~OIO 1S 
E fJ ERG 11. E O 1---,~""o.,..L-T-,--'-o-,.-,.-L~ OE· E.t•JE FlGIZE 

~~
LIEF VALVE OPENS WHEN 

A PILOT IS ENERGIZED OR 
B STEAMLINE PRESS IS HIGH 

T..:1P 
AC.TUAiOR 

' 

I 

L_ .. 
f-- .. I . ~-

RV- 2: 71~ LOCAL 

'<Ht,01E2 _j' 
_, __ 

E!'ELIE.f' VAI..VE. i<!Vf2 -71A. (Rt'.f:. 2} 
T'l'PIC.1\1.. FOR V. AV/ 2-71B,C,E,G & H 
TYPl(./\L FOR RV 2-71D & F EXCEPT A.'::. NOTED 

J.__ ________ AUTOMATIC BI..OWDOWW SYGTEM-----------'1 

2 3 

REQUIRES COINCIDENT TRIP 
OF SWITCH 2-3-101A & 101C OR 
1018 & 101D 
LOW REACTOR WATER LEVEL TRI7 

,---------- 7 

I I 
I LOW REACTOR LOW REACTOR I WATER LEVEL WATER LEVEL 
I LIS LIS I 
I 2-3-101A LP 2-3-101E LP I 
I 

REF 1 I 
I ' 1 I 
I I 
I LOW REACTOR LOW REACTOR I WATER LEVEL WATER LEVEL 
I LIS LIS I 
I 2-3-101< LP 2-3-101r LP I 
L ___ 

1--------

' 1 

______ j 

REQUIRES COINCIDENT TRIP OF SWITCH 
5-12A OR 5-12C AND 5-128 OR 5-12D 
TO PRODUCE HIGH DRYWELL 
PRESS TR:z 

,--- -------, 
I I 
I HIGH DRYWELL HIGH DRYWELL I PRESSURE PRESSURE 
I PSH PSH I 
I 5-12A LP 5-128 LP I 
I 

REF 5 
I 

I I' ' I 
I I 
I HIGH DRYWELL HIGH DRYWELL I PRESSURE PRESSURE 
I PSH PSH I 
I 5-12C LP 5-12D LP I 
L ___ -------,---~ 

1 ' 

ALJV :!,".!, t ~Q:!!,YSJt 
C:.ORE 3PC. A"' 
l"UMP I$ 
Q.U'"11JII.JG 

AIIV !,'f!!> I OQ !.YS 1% 
A.Mil. PUii.iP 

I'S 
Q.UIJIJI~ 

REQUIRES COINCIDENT TRIP OF SWITCHES 
57A OR 578 AND 58A OR 588 
TO PRODUCE LOW REACTOR WATER 
LEVEL TRl:.z 

,--- -------, 
I I 
I LOW REACTOR LOW REACTOR I WATER LEVEL WATER LEVEL 
I LIS LIS I 
I 2-3-57A LP 2-3-578 LP I 
I 

REF 1 
I 

I ' I I 
I I 
I LOW REACTOR LOW REACTOR I WATER LEVEL WATER LEVEL 
I LIS LIS I 
I 2-3-58A LP 2-3-58B LP I 
L ___ 

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

' 1 

~l-~ 
SEE REF DWG 5 & 11 LOW REACTOR 
FOR ADDITIONAL FUNCTIONS LOW REACT 

WATER LEV OR~ EL 
~ 

PERFORMED BY THIS WATER LEVEL 

SET OF SWITCHES ••HIGH DRYWELL PRESS (SCRAM PRESSURE) 

Al..lV .S'l.!o I. M<~YS 'It 
lll~R, l"UIIAP 

IS 
Q,1Jt,,1i...,1t.JG: 13. FOR TRIP SETTINGS SEE REF 18. 

14. THE DEVICES IN THIS LOGIC ARE ESSENTIAL AND MUST MEET THE 
REQUIREMENTS OF IEEE 279. 

REF DOCUMENTS 
1. P&ID NUCLEAR BOILER VESSEL INSTRUMENTATION ________ 2 - 3 
2. P&ID NUCLEAR BOILER _______________________ 2 

3. P&ID RHR SYSTEM-------------------------- 10 
4. FCD HPCJ SYSTEM-------------------------- 23 
5. !ED REACTOR PROTECTION SYSTEM·---------------· 5 

6. JED PROCESS RADIATION MONITOR----------------· 17 
7. FUNCTIONAL CONTROL DIAGRAM RHR SYSTEM ___________ 10 - 202 

8. FCD REACTOR WATER CLEAN-UP SYSTEM ------------- 12 - 202 
9. FCD RADWASTE SYSTEM _______________________ 20 - 703 

10. DESIGN SPEC FOR CONTAINMENT ISOLATION SYSTEM ______ 1 - 157 

11. FCD RECIRC FLOW CONlROL SYSTEM --------------- 2 - 184 - 5 

12. FCD NEUTRON MONITOR SYSTEM------------------ 7 - 2 
13. P&ID RADWASTE SYSTEM ______________________ 20 

14. P&ID REACTOR WATER CLEANUP SYSTEM------------- 12 
15. SCHEMATIC CONTROL DIAGRAM ___________________ 175A9560 

16. LOGIC SYMBOLS--------------------------- 209A4756 

17. P&ID CORE SPRAY SYSTEM ---------------------14 
18. TURB GEN STEAM BYPASS SYS ___________________ 1 - 139 

/ PROCESS RADIATION MONITOR SYSTEM TRIP 
(HIGH RADIATION REACTOR BLDG VENT EXHAUST PLENUM) 

' LOW REACTOR WATER OR HIGH DRYWELL PRESSURE REF 6 

SCRAM REACTOR SEE REF 5 
LOW REACTOR WATER OR HIGH DRYWELL PRESS r1 SEAL-IN 11 SEAL-IN ~ - I ' • OR HIGH RAD REAC BLDG VENT DUCT 

(NOTE 5) (NOTE 5) - CLOSE DRYWELL EQUIP ~ I SEAL-IN~ - DRAIN VALVES REF 13 (NOTE 5) 
CLOSE DRYWELL FLOOR - CLOSE DRYWELL ATMOSPHERIC CONT !SOL VALVES - F 9 -DRAIN VALVES REF 13 INCLUDING 02 ANALY2ER VALVES REF BY A.E. 

LEGEND * -SWITCH GEAR DEVICE FUNCTION NO'S USAS SPEC C-37.2 

-*- - FURNISHED AS PART OF VALVE OR DEVICE ASSEMBLY. 

WITHDRAW TIP SYSTEM PROBES REF 12 - CLOSE REACTOR BLDG (SECONDARY CONTAINMENT) -
CLOSE RHR/SHUTDOWN COOLING ~ 

VENTILATION DUCT ISOLATION VALVES REF BY A.E. 
- ACTIVATE STANDBY GAS TREATMENT REF 6 BY A.E. - RIT3 1 RIT7 -

CLOSE REACTOR WATER CLEAN-UP SYS !SOL VALVES REF 14 ~ - ACTIVATE CREFS 
- REF 8 

INITIATE ISOLATION VALVE CLOSURE 
(EXCEPT MAIN STEAM LINE) INFORMATION ONLY 

6. 
., to 

FOR PREVIOUS REVISIONS, SEE SUPERSEDED CARDS. 45 2 0 0 5 0 40 
REVISIONS BY N.P.P.D. 

NO. REVISIONS DFT CKD APP DATE 
NOS CED 6014280 DCN 04-1263 RAC RHG KG 8-18-05 

i!" 12 13 

SCAN CADD DWG 
DO NOT REVISE MANUALLY 

CADD FJLE: C0054654 
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CONT ON SHEET 2 SH NO. 1 

CI. 

REV 

N05:__ 



CR 
A 

: i'-'> :.0. 1.-f- LI"' 

ND'TE."J ~·'--~-------------.L--;..._-------------:'-' Ra-I 

• 

e 

-

0 

E 

F 

H 

J j 

----7 

K 

I 
I 
I 
I 
I 
I 

____ _j 

L ! 

":-! t----11-----------------t---t--+--+---1 
''"l--1----------------+--+--i---l-----1 M-"t--+-------------+-+--¼---f----1 

..... , ...... , ..___111_4 

\ 

BY 
2 :, 4 

CR 
A 

CR ... 

~7El':MISSIVe WHEN 
jM.~ STf:-AMt..lNE 
•o• FL.ON(dP) IS 
/lORt,U,L. Oft- Cc.'-"-" 

LP 

T!!ST 
SWITCH 

pe, c,:_ 

PERMISSIVE 
_., WHE:NTRIP 

-"'' LOGIC"A:(.:>1 IS t-2=-rL-'_3!1-1~. E'.NE:RGIZtO 

c~ 

·• 0 PERMISSIVE: 
.. WHEN T'RIP 

L,OG IC."!!," (Cl 15 
EN ERG 1zt::o 

_!> ---. 
H•l~L. 
J-1\ 

--- ---r---- --------- -------- '"~1~" ---- ----------, 
I I 

I. ..__ I I I - ~ •·u°T"" I. - c- - - -::-, [--- ---7 I 
I .FreSTSO~ 1AC..'SOL5IOID l"ILCT I ,oc.~PtV.IT I I 

: r::1:u~j_. L_ __ l_~J L __ _L7J : 
I ____ .L.:_ -~- CL-0-!>-IS-S. V/>..I..Vfii .A.T HICft-1 I I SPE.l!C> WI-IE:.N e.a-rH PILOT~ I I Gt..05-E.~ VALVE AT ARE. Df!•eNl!!:;tr..(!11~;:.D J SLOW 5-~El!::D WME.N I -re.~, PILOT ,.,. I 1 EoMe11t:c;,1zeo I 
I I 

I Tll.!!'<·;.;ooic;;"e>" I'S, IPeNTICAI-TOTRIP 1-0ei,U:':frl." 
.f;oll.GEaf:".'T'I~ PG &IS At.IC> iN'!,T A";,~• 

LI$ Z-11-'!li-7& ~ 2.-J2.II!!, f"!:, 2•1!,4~ 
~17..;J!.'71& T52..,.12:Z.E", y5.,.z-~•IO:!',& 

clPIS 2.-u1c,,e., 117e> T'S z;.;. 1%.!>b 
110 e, u~e, T~ z.- l'Z4e> 

: r::1..:;~;;,;;J : 
I Of"EN Y\11-IE-N \/AUJE. Joi -----,,--[lS- "TO ~EAGTOft. I J · 1-. w,.-:.-:, T;.1-'N o,o-b I ~C.'TIOJ-1 I I opeN, _J $"5TEM t1'.E:F "71 I ----- I 

L __________________________________________________ J 

M.l>.IN S'TEJ>.MUNe· l".$0L.J,,.110N ~- 1'"D2-BOJ>,,. 
TYPIC,t,L FOR INBOARD VALVES A02-80. G, C L D 
TYPICAL FOR OUTBOARD VI-LVES A02-8'1iA..cB,C4P 
OUTBOARD OE:\IICES SHOWN IN 8RA.CKE.-iS [] " --- ,. ·--•·'I''_ .. .,,..-~ 

I 
I A 

Cl<::.l~"'~~, 2.-,<?> i 2-2G,3 

CONTF.o!..SW 
~OR:1!;,11' 

I 
I ~s )C. 

I 

SE.,11,..L.- I N 
I 
I L-• __ ::::.=---- ~--+--4Z•__. C: - _J 

"[ :.~Kt -----,-----"""" 

-~ 
J 

-· -1 

452005041-

t 

7 8 

lNFORM'ATION 
. \p.NLY ·- ~ ; ,. 

COOPER STATION 
tJPL II P·,Zay 

10 -- ' '-' ·i -l 11 i 

)N-IN STE>-Ml...tlJE C>R.A.IN .....,,_,._\...:>IE: MO 2-74 ('fl:EP 2l 

13 CJ: 



• 

"' z 
0 

! 
0 
z 

'---------------------------7 

~ TRANSMITTER/ STATION SIGNAL COMMON 
COM 

HOT _ 

120V AC 60HZ NEUTRAL 

22% FLOW 
LIMIT 

REACTOR RECIRCULATION PUMP A/B SPEED CONTROLLER CONFIGURATION 
FUNCTION BLOCKS TYPICAL FOR CONTROLLERS RRFC-SIC-16A/B 

HLD4 °1 t---~ REGULATED {-------'=----{_l)H ACH/DC+ 

------~0 N ACN/DC- 100% FLOW 
SWITCH #1 

EQU[PMENT 

!Zjt--~G~R~O~UN~D~~0 CASE/ SAFETY GROUND 

22% FLOW LIM IT 

39 
,---,r::--------'-'--<lJ,,XMTR+ 

,1_5 
4D ../7l COM 

>-----<A 01 >---------
HLD1 01t-------------------,B TSW1 

,---------------,SC 

TSW_ LOGIC: 

,._--• A 
--,- B 

I C 

SEL2 01t--------, 

SCALER 

RRFC-MVl-17A/B 
,--7 

MV/1 
I TRAN s M ITTERI 

I s s I 
L ·>- -~ _J 

TB-1209 

RRFC-SI-1A/B 
.---7 ,-, I 

1 1 I <Zl 0 I 

-' I I 
L __ _J 

INDICATOR 
PERCENT SPEED (ACTUAL) 

RRFC-SI-2A/B T9 

L _____ j.2:"..q;1+--01,f + 01 >---------------~ 
SC = LO 
SC = HI 

OUTPUT = A 
OUTPUT = B ----------t----lR OR R + - 19 , ' , ' I 7 

---,__A __ s_c_L_1 _0~1>------~~.::::~ AouT2 ct7=>--"10~!Hi _____ 1:-'1 -l!_L__I_J<Zl 0 I 
DISCH VALVE 

OR LOW F.W. FLOW 

RR-REL-K4A/B 

(CONTACT OPENS 
FOR LIMIT) 

-
12 DIN1 QS -

.....-,,,'---__ _; 

OUTPUT "HIGH" 
NORMAL OPERATING 

CONDITIONS 
45% FLOW 
RUN BACK 

_o_s ___ ~- ,_, ,_, I I 
SPEED DEMAND L _J 
OUTPUT SIGNAL - -

20-100% INDICATOR 

PANEL 
9-4 

PANEL 
9-4 

PERCENT SPEED DEMAND 

45% RUN BACK 

FEED PUMP TRIP & 
REACTOR LEVEL LOW 

RECIRC FLOW 
RUN BACK 

40% FLOW 
START-UP 

100% FLOW 

HLD2 °1 

HLD5 
SWITCH #2 

~---IA 01>----------+-~ 
~----------------<B TSW2 

,---•--+----------------------------<SC RAMP RATE 
LIMIT 

1 %/sec. 

OUTPUT SIGNAL 
CHARACTERIZER ,-c--

---lFR;-----~+ho,,_..1.17"!._i:.,-:::,-, _____ ,::,-:::,-,_!..--..::~'m_,.,,,_d 
t----iX CHR1 OY>--~-----;S AOUT1 I I I I I 2500 I 

~-_-_ .... --igs ct1or1"~:1:-_+-,----1:-,_-1_;--:-
1

-wOJ I 
~---~ 

L __ _J 
-,---<A 01 >--~ 

SPEED DEMAND 
OUTPUT SIGNAL 

0-100% SCOOP TUBE 
POSITIONER 

13 

RR-REL-K49A/B 
"\l+ 01-

14 DIN2 OS 

40% FLOW LIM IT 

HLD3 o1t---
SWITCH #3 

---;A 01 f----~ 

(CONTACT OPENS 
FOR RUN BACK) 

5 

OUTPUT "HIGH" ,--+--+----------'.:_-::_-::_-::_-::_-::_-::_-::_-::_-::_-::_-::_-::_-::_-::_-::_-::_-::_-::_-::_-::_-::_-::_-::_-::_-::_-::_-::_-::_-::_-::_-::; ~c TSW3 

NORMAL OPERATING 
CONDITIONS 

T9 

L-----+.'.215~;,[+----m\ + 01-
RRMG-REL-K3A/B 16 - DIN3 OS -

""ll ___ _, 

LOW VALUE 
SELECT 

--i--iA 01 -
~-1-lB SEL1 
--,-...,c 

-R 
>-----+---IA SPLIM 

01 t---+-~ 
HS>---
LS -

SETPOINT LIMIT 
20-100% 

- E RLM 1 Rli----

'------'F~L 1--

OUTPUT SIGNAL 
TO LIMIT COMPARISON 

A CMP1 °1 
-EL 

REVERSE ACTION 
LIMIT 16% 

,--7 
-~c=---~no~y~2~•---------'-I-~m I 

RDUT1 C l'.Z)-'2"'8---------+-{[) 

~D I I 
LOSS OF SPEED 
DEMAND SIGNAL 

OR 
ANALOG OUT 

FAILURE 
OR 

ON-LINE ERROR 

L __ _J 

SCOOP TUBE 
LOCK OUT CKT. 

& ALARM 

,--7 
I~ I 
I I 
L __ _J 

SCOOP TUBE 

JORDAN CONTROLS 
ELECTRONIC 

CONTROL CABIN ET 

RELAY K 19A/B 
2-184-12A/B 

RELAY K5A/B 
2-184-12A/B 

FIELD BREAKER 
(CONTACT CLOSED 

FOR START-UP) 
START UP RELAY 

ENERGIZED TD START 
DE-ENERGIZED DURING RUN 

OUTPUT "LOW" 
NORMAL 

OPERATING 
CONDITIONS 

>----jA 
~---<B 

----<-----IC 

01 f--~ RESET PERMISSIVE 

JORDAN CONTROLS 
ELECTRONIC 

CONTROL CAB! NET 

----iR 01 >-----. 
>----ITV 

------;TC SETPT 
---<SR 
,---!LU 

- LO 

5 MANUAL SETPOINT t------lPR PN t--,-, -,----t-'t------{,!."!J XMTR + ADJUSTMENT ----;RV PF>--
I I 20 --<RX LE>---

+ OR ---IRY CNt--,_, 
.. ----. 

(._ ___ ) 
r:;: -- -- 7 2500 

I ""'-i ~' I 
I 2500 I 
I - I 
I POSITION I 

FEEDBACK 
L SIGNAL _J 

SCOOP TUBE 
POSITIONER 

,_......- 18 AIN1 01 >----+--+-----+------------------+--------------+---------------+-+--------<P CM>---
-~fl~c~--~~j soocW>---1 '-t--------<V NLt--

SCOOP TUBE 
POSITION 
0-100% 

ET>-­
>----1 A NOT2 01 t---lP OST1 RT>--

01 >---

A NOT3 01 l°"L A 

- B AND1 011-~ 

OR1 01 1--
-A 

B 
-C I.::_ __ _, 

RESET 
LED 

LED 

----;X WO>---
---<Y SE>--------+-~ 
---IU1 
----;U2 
--<CL 
---!EL 

OPERATOR 
DISPLAY 

PERMISSIVE LED'S ANALOG DISPLAY 

L= LOOP STATUS P= POSITION 

S= STATION STATUS S= SETPOINT 

V= OUTPUT 

NOR1 

--,---afcc---;;;no~;i,32LJ 
RO UT2 C 17)-'3U.1 _ _J 

nc 

OUTPUT SIGNAL 
SCOOP TUBE POSITION 

DEVIATION 

SCOOP TUBE 
RESET PERMISSIVE 

-c 
_ R A1 A 01 >---~ 

>-------------------------------------------+-----+--IP ALARM A2 - NOT1 
~---10 A3 -

M -

BLOCK TYPE 

AOUT_ 

QUALITY STATUS: 

OS TRANSITION 

LO~HI 

01 
---<,A LMT1 HS 1-

LS 

CONDITION 

HI Z OR OPEN CKT 

MPU CONTROLLER BOARD JUMPERS 

JUMPER {SHUNT) IP 

W2 

DESCRIPTION 

ETHERNET//LIL/ MOD BUS 

JUMPER INSTALLED 

YES 

DEV ALARM 
LIMIT ±2% 

RANGE 0-100% 

NOTE: 
1. RRFC PUMP SPEED CONTROLLER REQUIREMENTS AND 

CONFIGURATION DESCRIPTION, CED 2001-0017 ATTACHMENT: F 
W4 LONWORKS 1/0 BUS 

WB REAL TIME CLOCK BATTERY 

YES 2. SHUNT INSTALLED ON N/C OF WB DURING STORAGE, 

YES CONTROLLER BOARD 
VERSION DEPENDENT 

(NOTE 2) 

FOR PREVIOUS REVISIONS, SEE SUPERSEDED CARDS, 

REVISIONS BY N.P.P.D. 
NO. REVISIONS DFT CKD APP DATE 
N05 CR-CNS-2007-00411CDCN 07-0045 DLR DLR DJB 1 17 07 
N06 CED 6010820 cOCN 05-17651 DJB PAM DLR 04 29 08 
N07 CED 6010820 fOCN 08-05171 KG KG TJO 5 5 08 

SIGNIFICANT 
NUIIIBER 

GROUP 

INSTALLED ON CLK WHEN CONTROLLER INSTALLED IN THE 
FIELD. 

' ' 4 ' 
COOPER NUCLEAR STATION 

REACTOR RECIRCULATION 
CONTROLLER CONFIGURATION 

' 

DRAWN 1 DATE 

DLR 8/21/01 

CHEa<ED I DATE 

JDN 3/19/02 

APPROVED I DATE 

KMD 3/19/02 

AS BUILT 
454244494 

CADD DRAWING 
DO NOT REVISE MANUALLY 

GENERAL "' ELECTRIC 
a, 
0 
N ,;-
0 
0 

~u 
C FILMED REVISION 

730E197BB SH 68 N07 
0 
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B 

C 

D 

E 

F 

G 

H 

J 

ci 
:z 

1 

!RM CHANNELS 
A,C,E,G 

2 3 

SRM CHANNELS 
A,C AUTO 

SIGNAL 

II !RM RANGE 
~ SWITCH 

NOT ON 
RANGE 8 
OR ABOVE 

G] !RM RANGE 
18 SWITCH ON 

LONGEST 
TWO RANGES 

PERMISSIVE 
WHEN 
AUTO SIGNAL 
NOT PRESENT 

PERMISSIVE 
WHEN 
AUTO SIGNAL 
NOT PRESENT 

!RM CHANNELS 
A,B,E,F 

~ UPSCALE ALARM ON LEVEL 

SRM 

DOWNSCALE ALARM ON LEVEL, AND 

SWITCH NOT IN LOWEST RANGE POSITION 

ALARM ON INSTRUMENT INOPERATIVE 

UPSCALE ALARM 

ON LEVEL 

ALARM ON 
INST. INOP. 

DOWNSCALE ALARM ON LEVEL 

PERMISSIVE 
WHEN 
AUTO SIGNAL 
NOT PRESENT 

PERMISSIVE 
WHEN 
AUTO SIGNAL 
NOT PRESENT 

DET. RET. PERMISSIVE (DOWNSCALE) ALARM 
ON LEVEL AND G:J DET NOT IN 

"START-UP" POSITION 

~ IRM RANGE 

PERMISSIVE 
WHEN 
AUTO SIGNAL 
NOT PRESENT 

APRM CHANNELS 
A,D,E 

L ,rn,_L_-_1N_"_Po_s_1_T_1o_N ___ _ 

UPSCALE ALARM ON LEVEL 

4 

REF 2 SH 5 

lZONE H-3, - ,L _ ---_ 

/ (REACTO-::,YSTEM \ 
MODE SWITCH) 

{ PERMISSIVE WHEN \ 

\ RUN SWITCH IS ON / 

'-- - - _J 

5 

REF 2 SH 5 
ZONE H-4 

PERMISSIVE 
WHEN 
AUTO SIGNAL 
NOT PRESENT 

PERMISSIVE 
WHEN 
AUTO SIGNAL 
NOT PRESENT 

PERMISSIVE 
WHEN 
AUTO SIGNAL 
NOT PRESENT 

APRM CHANNELS 
A,D,E 

~ DOWNSCALE ALARM ON LEVEL 

RBM CHANNELS 
A 

~ DOWNSCALE ALARM ON LEVEL 

RBM CHANNELS 
A,B 

B GAIN ADJUST IN PROCESS 

ALARM ON INSTRUMENT INOPERATIVE 

I 

FLOW UNIT 
CHANNEL A 

GJ UPSCALE ALARM ON LEVEL 

~ ALARM ON INSTRUMENT INOPERATIVE 

~ ALARM ON COMPARATOR 

RBM CHANNEL 
A 

PERMISSIVE 
WHEN 
AUTO SIGNAL 
NOT PRESENT 

PERMISSIVE 
WHEN 
AUTO SIGNAL 
NOT PRESENT 

6 

PERMISSJVE 
WHEN 
AUTO SIGNAL 
NOT PRESENT 

REF 2 
ZONE C-10 

APRM CHANNELS 
B,C,F 

~ DOWNSCALE ALARM ON LEVEL 

RBM CHANNELS 
B 

DOWNSCALE ALARM ON LEVEL 

REF 2 SH 5 
ZONE D-10 

CONTROL ROD WITHDRAWAL 
PERMITTED BY THIS FUNCTION 
IF SIGNAL IS PRESENT AT THIS POINT 

FIGURE 1 

NEUTRON MONITORING SYSTEM 

ROD WITHDRAWAL BLOCK 

I 

,-_t----. 
/ (REACTOR SYSTEM \ 

f MODE SWITCH) \ 
\ PERMISSJVE WHEN 

\ RUN SWITCH IS ON / 

'--- _ _j 

PERMISSJVE 
WHEN 
AUTO SIGNAL 
NOT PRESENT 

PERMISSJVE 
WHEN 
AUTO SIGNAL 
NOT PRESENT 

PERMISSIVE 
WHEN 
AUTO SIGNAL 
NOT PRESENT 

PERMISSIVE 
WHEN 
AUTO SIGNAL 
NOT PRESENT 

PERMISSIVE 
WHEN 
AUTO SIGNAL 
NOT PRESENT 

REF 2 
SH 5 
ZONE 
H-7 

8 

PERMISSIVE 
WHEN 
AUTO SIGNAL 
NOT PRESENT 

PERMISSJVE 
WHEN 
AUTO SIGNAL 
NOT PRESENT 

REF 2 SH 5 
ZONE H-6 

AUTO 
SIGNAL 

9 

SRM CHANNELS 
B,D 

UPSCALE ALARM 
ON LEVEL 

ALARM ON 
INST INOP 

SRM CHANNELS 
B,D 

10 

PERMISSIVE 
WHEN 
AUTO SIGNAL 
NOT PRESENT 

PERMISSIVE 
WHEN 
AUTO SIGNAL 
NOT PRESENT 

DOWNSCALE ALARM ON LEVEL 

PERMISSJVE 
WHEN 
AUTO SIGNAL 
NOT PRESENT 

APRM CHANNELS 
B,C,F 

DET. RET. PERMISSIVE (DOWNSCALE) ALARM 
ON LEVEL AND G:J DET NOT IN 

"START-UP" POSITION 

IRM CHANNELS 
C,D,G,H 

UPSCALE ALARM ON LEVEL 

DOWNSCALE ALARM ON LEVEL, AND 

SWITCH NOT IN LOWEST RANGE POSITION 

G:;J ALARM ON INSTRUMENT INOPERATIVE 

G] DET NOT IN "FULL-IN" POSITION 

UPSCALE ALARM ON LEVEL 

ALARM ON INSTRUMENT INOPERATIVE 

FLOW UNIT 
CHANNEL B 

1 1 12 

IRM CHANNELS 
B,D,F,H 

N01 REV & REDRAWN PER APA DCN C93-1575 DR JAC SJT 11-9-93 

IRM RANGE 
SWITCH 
NOT ON 
RANGE 8 
OR ABOVE 

IRM RANGE 
SWITCH ON 
LOWEST 
TWO 
RANGES 

EJ IRM RANGE 

NO. REVISIONS 

DCN REVISIONS 

I . . FOR PREVIOUS REVISIONS, SEE SUPERSEDED CARDS. 

I 

_J 
NOTES: 

1. INPUTS TO COMPUTER ARE ISOLATED CONTACTS. 
2. SEE SHEET 7. 
3. SEE SHEET 7. 
4. THE ENTIRE NEUTRON MONITORING SYSTEM IS A FULLY 

AUTOMATIC SYSTEM EXCEPT FOR REMOTE MANUAL 
OPERATED SWITCHES. 

5. FOR LOCATION AND IDENTIFICATION OF INSTRUMENTS SEE 

MPL ITEM NUMBER 9-61. 

DFT CKD APP DATE 

BY N.P.P.D. 

GJ UPSCALE ALARM ON LEVEL 
SEE REF 2 

6. THESE FUNCTIONS ARE ALSO IN THE NEUTRON MONITORING 

SYSTEM, NON-COINCIDENT TRIP, (INITIAL LOADING ONLY) FIG 3, 
SH 1, ZONE (G,H-10,11). 

~ ALARM ON INSTRUMENT INOPERATIVE 

~ ALARM ON COMPARATOR 

RBM CHANNEL 
B 

I 

REFERENCE DOCUMENTS· 

1. 729E223 BB - NEUTRON MONITORING SYSTEM JED. 
2. 729E471 BB - CONTROL ROD DRIVE HYO. SYSTEM FCD. 
3. 730E149 BB - NUCLEAR BOILER SYSTEM FCD. 
4. 729E222 BB - REACTOR PROTECTION SYSTEM FCD. 
5. 209A4756 - LOGIC SYMBOLS 

REFERENCE SPECIFICATIONS: 

1. 22A1796RAL DESIGN SPEC FOR PROCESS COMPUTER 

MPI ITEM NO 
7-0 
3-7 
2-203 
5-0 

LJ~ UPSCALE ALARM ON LEVEL (PART OF ROD WITHDRAWAL BLOCK SYSTEM 
SHOWN ON REFERENCE DRAWING 2) UPSCALE ALARM ON LEVEL J 

ALARM ON INSTRUMENT INOPERATIVE 

SYSTEM INPUT-OUTPUT DATA REQUIREMENTS 

2. 22A2811 DESIGN SPEC -NEUTRON MONITORING SYSTEM 

IRM CHANNEL 
A,E(B,F) 

~ UPSCALE TRIP ON LEVEL 

G:;J TRIP ON INSTRUMENT INOPERATIVE 

1 

I 

PERMISSIVE 
WHEN 
AUTO SIGNAL 
NOT PRESENT 

~ ~LARM ON INSTRUMENT INOPERATIVE ----• 

CONTROL ROD WITHDRAWAL 
PERMITTED BY THESE FUNCTIONS 
IF SIGNAL IS PRESENT AT THIS POINT 

SEE REF 4 
SH 2 ZONE E-2 

PERMISSIVE ~ 
WHEN REACTOR 
MODE SWITCH IN 
RUN POSITION 

PERMISSIVE 
WHEN 
AUTO SIGNAL 
NOT PRESENT 

~ 

A,E(B,F) 

REF 2 SH 5 
ZONE D-9 

APRM CHANNELS 

DOWNSCALE ALARM ON LEVEL 

APRM CHANNELS 

A,E(B,F) 

C,E(B,D) 

C,E(D,B) 

L 
PERMISSIVE 
WHEN 
AUTO SIGNAL 
NOT PRESENT 

GJ UPSCALE TRIP ON LEVEL 

2 

REACTOR NEUTRON 
MONITORING SYSTEM 
A 1 D524 
B 1-D525 

.. &--ii 
SEE REF 4 
SH 2 ZONE 

AlB 1 

3 

G;J TRIP ON INSTRUMENT INOPERATIVE 

E-2 
FIGURE 2 

NEUTRON MONITORING SYSTEM TRIP 

REACTOR PROTECTION SYSTEM TRIP SYSTEM A 

(TYPICAL FOR TRIP SYSTEM B) 

4 5 

CONTROL ROD WITHDRAWAL 
PERMITTED BY THESE FUNCTIONS 
IF SIGNAL IS PRESENT AT THIS POINT 

PERMISSIVE 
WHEN REACTOR 
MODE SWITCH IN 
RUN POSITION 

PERMISSIVE 
WHEN 
AUTO SIGNAL 
NOT PRESENT 

SEE REF 4 
SH 2 ZONE 8-11 

PERMISSIVE 
WHEN 
AUTO SIGNAL 
NOT PRESENT 

I 

REF 2 SH 5 
ZONE D-10 

!RM CHANNEL 
C,G(D,H) 

~ UPSCALE TRIP ON LEVEL 

G:;J TRIP ON INSTRUMENT INOPERATIVE 

PERMISSIVE 
WHEN 
AUTO SIGNAL 
NOT PRESENT J 

·-------& 

6 

REACTOR NEUTRON 
MONITORING SYSTEM 
Az-D526 
B 2-D527 

INFORMATION 
ONLY 

8 

SEE REF 4 
SH 2 ZONE 8-13 

SEE REF 4 
SH 2 ZONE B-13 

PERMISSIVE 
WHEN AUTO 
SIGNAL NOT 
PRESENT 

FIGURE 3 

AUTO SIGNAL 

• UPSCALE TRIP ON LEVEL 

AUTO SIGNAL 

SRM CHANNELS 
A,C,B, OR D 

IRM CHANNELS 
A,C,E,G,B,D,F, OR H 

~ UPSCALE ALARM ON LEVEL 

G:;J TRIP ON INSTRUMENT INOPERATJVE 

UPSCALE TRIP ON LEVEL 

APRM CHANNELS 
A,C,E,G,B,D, OR F 

TRIP ON INSTRUMENT INOPERATIVE 

{ 
BYPASS OF !RM CHANNELS 
C,E,D, & F JS NOT ALLOWED 

{ NOT NEEDED FOR 
PROTECTION. FOR 
CONVENIENCE ONLY 

NEUTRON MONITORING SYSTEM 

NON-COINCIDENT TRIP 

(INITIAL LOADING ONLY) 

REACTOR PROTECTION SYSTEM TRIP 

SYSTEM A 

SHEET NUMBER 

0---MATCH NUMBER 

~ZONE OR REF DWG 

(TYPICAL FOR TRIP SYSTEM B) 

* THIS DRAWING GENERATED BY NPPD 
SIGNIFICANT 

NUMBER 

GROUP 2 3 4 5 

COOPER NUCLEAR STATION 
FUNCTIONAL CONTROL DIAGRAM 

NEUTRON MONITORING SYSTEM 

9 10 1 1 

6 

MATCH CIRCLE 

452005327 
DRAWN 

DR 
CHECKED 

APPROVED 

SJT 

FILMED 

DATE 

9-28-93 

DATE 

DATE 

11-9-93 

GENERAL 
ELECTRIC* 

730E805BA SH. 1 
REVISION 

N01 

12 

OJ 
(0 
0 

0 
0 

~u 
Ii: 

A 

B 

C 

D 

E 

F 

G 

H 

J 



1 2 3 4 

A 

B 

C 

D 

E 

F 

G 

H 

J 

ci 
:z 

CADD FILE: 1 2 3 4 

5 

SRM/IRM DETECTOR 
DRIVE POWER ON-OFF 
(POSITION DISPLAY ON­
OFF) SWITCH IN "ON" 
MNT>A., 

DRIVE-OUT SWITCH 
IN "DRIVE-OUT'' 
POSITION 

L~o.~~;!JARY 

CR 

PERMISSIVE WHEN 
DRIVE-IN SWITCH 
IS NOT IN "DRIVE­
IN" POSITION 

DET FULL OUT 
LIMIT SWITCH 
PERMISSIVE WHEN 
DRIVING DET OUT 

DRIVE-IN SWITCH 
IN "DRIVE-IN" 
POSITION 
L~o.~~;!JARY 

CR 

PERMISSIVE WHEN 
DRIVE-OUT SWITCH 
IS NOT IN "DRIVE -
OUT" POSITION 

DET FULL IN 
LIMIT SWITCH 
PERMISSIVE WHEN 
DRIVING DET IN 

DRIVE SELECTOR 
SWITCH FOR SRM 
CHANNEL "A" IN 
SELECT POSITION 
(TYP OF 4 SRM & 
B !RM CHANNELS) 

CR 

PERMISSIVE h ~PERMISSIVE 
WHEN "DRIVE WHEN "DRIVE 
SELECTED SIGNAL" SELECTED SIGNAL" 
IS PRESENT DRIVE IS PRESENT 

'---~---' SELECTED '---~---' 
SIGNAL 

DRIVE OUT DRIVE IN 

SRM CHANNEL "A" 
(TYPICAL DETECTOR DRIVE SYSTEM) 

5 

6 

' ,. ' ,. 
W CR W CR 

,. ' ,. ' 

SRM/IRM 
DETECTOR BEING 
DRIVEN OUT 

SRM/IRM 
DETECTOR BEING 
DRIVEN IN 

CR I CR 

l l l 
B C D 

\ J 

SRM CHANNELS 
(SEE SRM CHANNEL "A" 

DRIVE SYSTEM) 

\ 

' ,. 
G CR 

,. ' 
POSITION 
DISPLAY 

SIGNAL\ 

SRM/IRM 
DETECTOR POS 
DISPLAY SWITCH 
IN "ON" POSITION 

I CR 

8 

/ (TYPICAL OF 12 EACH) 

, ,.I , 
W CR W CR 

,. ' ,. ' 

PERMISSIVE WHEN 
POSITION DISPLAY SIGNAL 

IS PRESENT 

DETECTOR 
FULL-IN 

LIMIT 
SWITCH 

LOCAL 

DETECTOR 
FULL-OUT 

LIMIT 
SWITCH 

LOCAL 

(TYPICAL OF 4 SRM 
& 8 !RM CHANNELS) 

(TYPICAL OF 4 SRM 
& 8 !RM CHANNELS) 

l l l l l l l l 
ABC DEF G H 

T 

!RM CHANNELS 
(SEE SRM CHANNEL "A" 

DET DRIVE SYSTEM) 

SRM/IRM 
DETECTOR DRIVE SYSTEM 

9 

~ ,. 
W CR 

,. ' 

DETECTOR 
DRIVE 
SELECTED 

I CR 

(TYPICAL OF 4 SRM 
& 8 !RM CHANNELS) 

DRIVE DET "IN" BUS 

DRIVE DET "OUT" BUS 

10 1 1 12 

INFORMATION ONLY 

452005332 
* THIS DRAWING GENERATED BY NPPD 

CADD DRAWING 
DO NOT REVISE MANUALLY 

** FOR PREVIOUS REVISIONS SEE SUPERSEDED CARDS 

** NO1 REVISED AND REDRAWN PER APA DCN C93-1783 TRu JAC BAM 12/01/93 
NO. REVISIONS DFT CKD APP DATE 

DCN REVISIONS BY N.P.P.D. 

6 ~ 8 

SIGNIFICANT 
NUMBER 

GROUP 2 3 4 5 

COOPER NUCLEAR STATION 
NEUTRON MONITORING SYSTEM 
FUNCTIONAL CONTROL DIAGRAM 

9 10 11 

6 

DRAWN I DATE 

TRU 10/05/93 

GENERAL CHECKED I DATE 0 
JAC 10-29-93 " ELECTRIC* 0 

~ 

APPROVED I DATE ~ 

0 
BAM 12/01/93 0 

~ u 
FILMED REVISION Ii: 

730E805BA SH.6 N01 ~ 

12 

A 

B 

C 

D 

E 

F 

G 

H 

J 



A 

B 

C 

D 

E 

F 

G 

H 

J 

ci 
:z 

1 

\.1 IB-y / 
"READY FO:-Y' _J 

TRAVERSE" SIGNAL 

RECYCLE~ 

~ 
DETECTOR MOVES 

FORWARD AT 
LOW SPEED 

DETECTOR MOVES 
FORWARD AT 
HIGH SPEED 

DETECTOR PROCEEDS 
FORWARD AFTER 

SHlmNG TO LOW SPEED 

DETECTOR STOPS 

DETECTOR REVERSES & 
PROCEEDS our 
AT LOW SPEED 

DETECTOR PROCEEDS 
our AFTER SHlmNG 

TO HIGH SPEED 

DETECTOR PROCEEDS 
our AFTER SHlmNG 

TO LOW SPEED 

DETECTOR STOPS 

DETECTOR PROCEEDS 
our AT LOW SPEED 

1 

AUTOMATIC TRAVERSE 

DETECTOR 
IN CHAMBER 
SHIELD 

MODE SW 
IN "AUTO" 
POSmON 

LOCAL 

CR 

2 3 

PERMISSIVE WHEN 
AUTO-SIGNAL 
PRESENT 

~/ 
"READY FOR • _J 

START PUSH 
BUTTON HAS 
BEEN DEPRESSED 

INDEXER 
LIMIT SWITCH 

• DETECTOR IN 
"BOTTOM" OF 

CORE POSmON 

TRAVERSE" SIGNAL 

• DETECTOR IN 
"TOP OF 

CORE" POSmON 

DETECTOR IN 
"BOTTOM" OF 
CORE POSmON 

• INDEXER 
LIMIT SWITCH 

DETECTOR 
IN ·oooo· 
RUNNING 

MODE SWITCH 
IN "MANUAL" 
POSmON 

/' RECYCLE 
/ 16 \ SAME POSmON OR 

SELECT NEW MACH AND/OR 
NEW INDEXER POSmON 

MANUAL SW 
IN "DRIVE our 
POSmON 

DETECTOR 
IN CHAMBER 
SHIELD 

LOCAL 

DETECTOR STOPS 

AT ZONE A-7 

B 1.A.7 

2 3 

4 

HIGH SPEED 

DETECTOR MANUAL TRAVERSE 
IN CHAMBER 
SHIELD 

MODE SW 
IN "AUTO" 
POSmON 

LOCAL 

CR 

PERMISSIVE WHEN 
AUTO-SIGNAL 
PRESENT ~/ 

"READY FOR • _J 
TRAVERSE" SIGNAL 

MANUAL SWITCH 
IN "FORWARD" 
POSmON 

PERMISSIVE WHEN 
SPEED SWITCH 
IN "OFF" POSmON 

INDEXER 
LIMIT SWITCH 

• DETECTOR IN 
"BOTTOM" OF 

CORE POSmON 

• DETECTOR IN 
"TOP OF 

CORE" POSmON 

MAIN SW IN 
"REVERSE" 
POSmON 

DETECTOR IN 
"BOTTOM" OF 
CORE POSmON 

• INDEXER 
LIMIT SWITCH 

DETECTOR 
IN CHAMBER 
SHIELD 

LOCAL 

DETECTOR STOPS 

TYP FOR EACH TIP CHANNEL 

4 

DETECTOR 
PROCEEDS 

FORWARD AT 
LOW SPEED 

5 

LOW SPEED 

DETECTOR 
IN CHAMBER 
SHIELD 

LOCAL 

MODE SW 
IN "AUTO" 
POSmON 

CR 

PERMISSIVE WHEN 
LOW SPEED SWITCH 
IN ON POSmON 

MANUAL SWITCH 
IN "FORWARD" 
POSmON 

PERMISSIVE WHEN 
SPEED SWITCH 
IN "ON" POSmON 

DETECTOR 
IN CHAMBER 
SHIELD 

LOCAL 

DETECTOR STOPS 

5 

6 

I 
CHOOSE 
MACHINE 
'Y' 

CR 

A,B,C 
ORD 

~ 
\:. H-y ~--

/iERMISSIVE IF \ PROBE IS NOT 
IN INDEXER 

\ LIMIT 
SWITCH LOCAL/ 

INDEXING MACHINE 
HOMES IN Nil LOCKS 
ON SELECTED 
POSmON 

LOCAL \11~:f/ '-le=Y 
"READY FOR c TYPICAL 

I 
GUIDE lUBE 
SELECTOR SW IN 
SELECT (XX) POS 

CR 

TRAVERSE" SIGNAL A.553, OF 4 

DETECTOR IN 
"TOP OF 

A.554, 
A.555, 
A.556 

PERMISSIVE AFTER 
TIME DELAY 
OF 5 SEC 

PERMISSIVE IF 
BALL VALVE IS 
CLOSED (ABNORMAL) 

CORE" POSmON 

MAIN SW IN 
"REVERSE" 
POSmON 

ISOLATION COMMAND RECIEVED 
FROM PRIMARY CONTAINMENT 
ISOIATIOH SYS (ZONE K-7 REF 3 
SHEET 1 ) NOTE 2 

REMN DEi TO SHEJJ 
FROM ANY POINT IN 
TRAVERSE VIA HIGH 
SPEED MAN MODE OR 
I.OW SPEED MAN MODE 
11. ""' c-r.n\ 

y~ 
TIP SHEAR VALVE 
FIRED/TROUBLE 

I CR 

:er ,I' ' :er ,I' ' 

A~ BALL VALVE A~ BALL VALVE 
OR ASSOCIATED OPEN ASSOCIATED 
SHEAR VALVE SHEAR VALVE 
CLOSED OPEN 

I I 

DETECTOR DETECTOR 
our OF CHAMBER 
SHIELD 

IN CHAMBER 
SHIELD 

8 9 10 

' ,I' 
SCAN W 1-----~-------~--------~ 
PERMISSIVE ,. , 

CR 

PERMISSIVE IF 
COMPUTER HAS 
NOT ABORTED 
TI-IE TRAVERSE 

COMPUTER 
INmALIZES AND 

DET MOVING 
FROM CORE TOP 

SCAN SWITCH 
IN "SCAN" 
POSmON 

CR 

1 1 

FORWARD REVERSE 

' ,I' 
' ,I' DETERMINES THAT TO CORE BOTTOM 

PILOT LIGHT ON w .-----IW 

IN CORE 
TI-IE TRAVERSE IS ,I' ' ,I' ' 

' ,I' w 
,I' ' 

DETECTOR 
"IN CORE" 

POS IND CR 

READY 
' ,I' w 
,I' ' 

INDEXER HAS 
HOMED IN AND 
LOCKED ON 
SELECTED GUIDE 

DETECTOR STOPS 
AFTER PROCEEDING 
FORWARD FOR 5 SEC 
(APPROX) 

CR 

PERMISSIBLE 

COMPIIIIR OPERATOR 
SELECTS MACH "Y" 
WllH A PRESUMED 
PERMISSIBLE 
TRAVERSE AS 
INPUT TO COMPUTER 

DETECTOR IN 
"TOP OF CORE" 
POSmON 

POS IND CR 

DETECTOR 
iN SHIELD" 

POS SW LOCAL 

MACHINE 'Y' 
OUTPUT MAY 
BE SELECTED AS 
INPUT TO RECORDER 

ISOLATION 
COMMAND 
RECIEVED 

FROM PRIMARY 
CONTAINMENT 
ISOLATION SYS 
(ZONE K-12, REF 3) 

' ,. VALVE 
A CONTROL 

,I' 'MONITOR 

CONTAINMENT 
ISOLATION NOT 
REQUIRED 

LOW SPEED 
SELECTOR SW 
IN "ON" POSITION 

RMS CR 

AUTO 
FORWARD 

CR 

PERMISSIVE WHEN 
MAN. SWITCH IN 
"FORWARD" 
POSmON 

RMS CR 

MODE SWITCH 
IN "MANUAL" 
POSmON 

RMS CR 

AUTO 
REVERSE 

L1516 L1517 L1518 L1519 
INPUT FROM COMPUTER INPUT FROM COMPUTER INPUT FROM COMPUTER INPUT FROM COMPUTER 
MOC (REF A) MOC (REF A) MOC (REF A) MOC (REF A) 

PERMISSIVE WHE PERMISSIVE WH PERMISSIVE WH 
DEIECTOR AT CORE DETECTOR AT CORE DETECTOR AT CORE 
TOP (TIME DURATION 
SEE NOTE 3) 

TOP (TIME DURATION 
SEE NOTE 3) 

TOP (TIME DURATION 
SEE NOTE 3) 

Y500-A. 
Y504-B, 
Y506-C, 
Y508-D A B C D 

TIP PROBE AT 
C TOP OF CORE 

4 INPUTS PER MACHINE 
TIP GUIDE lUBE ADDRESS 

• 
•• 

MONITOR FIRE 
SW IN "FIRE" 
POSmON 

LSD: LEAST SIGNIFICANT DIGIT 
MSD: MOST SIGNIFICANT DIGIT 

' ,I' 

A CR 
,I' ' 

LOSS OF 
CONTINUITY IN 
PRIMER MONITOR 

LOCAL 

GUIDE lUBE 
ADDRESS SELECTED 
ON MACHINE A 

LOCAL 

C 

2500 (LSD") 
2501 
2502 
2503 (MSD .. ) 

L1500 
INPUT FROM COMPUTER 
MOC 

C 

(REF A) 

Y501-A 
Y505-B 
Y507-C 
Y509-D 
TIP PROBE 
POSmON 

DETECTOR AT TOP OF CORE 

GUIDE lUBE 
ADDRESS SELECTED 
ON MACHINE 8 

LOCAL 

C 

2504 
2505 
2506 
2507 

L1501 
INPUT FROM COMPUTER 
MOC (REF A) 

PERMISSIVE WI-IE 
DETECTOR AT EVEN 
OR ODD COUNTER 
NUMBER 

GUIDE lUBE 
ADDRESS SELECTED 
ON MACHINE C 

LOCAL 

C 

2508 
zsog 
2510 
2511 

L1502 
INPUT FROM COMPUTER 
MOC (REF A) 

PERMISSIVE WHE 
DETECTOR AT EVEN 
OR ODD COUNTER 
NUMBER 

GUIDE lUBE 
ADDRESS SELECTED 
ON MACHINE D 

LOCAL 

C 

2512 
2513 
2514 
2515 

L1503 
INPUT FROM COMPUTER 
MOC (REF A) 

INDICATION & COMPUTER INPUTS TO NEUTRON MONITORING SYS ~ 

CR 

12 

TIME DELAY 

(BALL VALVE 
IS OPEN) 

PERMISSIVE 5 SEC 
AFTER DET MOVES 
our OF SHIELD 

DETECTOR 
MOVES our 
OF SHIELD 

POS SW LOCAL 

PERMISSIVE WHEN 
CONTAINMENT NOT 
ISOLATED 

CR 

PURGE SWITCH 
IN "ON" POSmON 

RMS CR 

(/) 
,.,., 
en w 0 I 

0::: 
<O !;j: 

<( i 0 
0 

0 I- a... 
"'? a... w (fl <( 

0 
w 

~ 
0 

(/) ~ 
0::: "'? u 
w 
0.... ::> t;:: 
::::> a:: 

t- 0 
(/) 

<O w ,_ 
w LO 

(/) I ,.,., 
a, 

(/) (.) 

z :z 
0 (.) 

C, -(/) 

~ 
(fl 

~ 
z 

et:: 0 
0::: LI.I vi Cl... 

~ (/) 
:z 

::::> I 0:: 

0 C, 
LI.I 

> et:: 

0::: C, 

w ~ 
0.... C, 

LI.I 

0::: 
V) 

0 c5 
LL et:: 

..- c:i * 0 

* z z 
* * 

INFORMATION 
1. SEE SHEET 1 ONLY 
2. IN TI-IE EVENT TI-lAT POWER IS LOST TI-IE FOLLOWING 

ACTIONS WILL BE INITIATED AFTER POWER IS RESTORED. 

A. IN AUTOMATIC MODE-DETECTOR RElURNS TO 
·oooo· VIA AUTOMATIC MODE PATH DETECTOR 
MUST TI-lEN BE RElURNED TO CHAMBER SHIELD 
TO REPROGRAM DETECTOR. 

8. IN MANUAL MODE-MUST RESTART VIA MANUAL 
SWITCH IN "REVERSE" AND RETURN TO CHAMBER 
SHIELD TO REPROGRAM DETECTOR. 

3. TI-IE TIME DURATION OF TI-IE PERMISSIVE SHAU. BE SUCH 
THAT IT IS COMPATIBLE WITH TI-IE ASSOCIATED COMPUTER. 

0 
0.... 
0.... 
z 
>-m 
(/) 
z 
0 
(/) 

> w 
0::: 

z 
0 
0 

7-106 LOCAL 7-106 LOCAL CR 452005333 CADD DRAWING 

DETECTOR 
IN CHAMBER 
SHIELD 

LOCAL 

DETECTOR STOPS 
PRIM CONT !SOL 
DETECTOR RECALL 

6 

w: w: 0:i-----'-r~ 
I I I l~~u~ --~---~---~....... ~~~----~ 

ENERGIZE DE-ENERGIZE 
SOLENOID OPEN SOLENOID CLOSE 
BALL VALVE BALL VALVE 

SHE"AR VAL~ SQUIB r~ED V~,HEAR SHEAR VALVE 
VALVE MONITOR OPEN 

r- BALL VALVE ~ r- SHEAR VALVE ~ 

8 

* THIS DRAWING GENERATED BY NPPD 
SIGNIFICANT 

NUMBER 

GROUP 2 3 4 5 

COOPER NUCLEAR STATION 
NEUTRON MONITORING SYSTEM 
FUNCTIONAL CONTROL DIAGRAM 

9 10 1 1 

6 

DO NOT REVISE MANUALLY 

DRAWN DATE 

TRU 9/27/93 

GENERAL CHECKED DATE 
r--

ELECTRIC* 0 

APPROVED DATE 0 
SJT 11-16-93 0 

~ u 
FILMED REVISION Ii: 

730E805BA SH. 7 N01 ~ 

12 

A 

B 

C 

D 

E 

F 

G 

H 

J 



D 

C 

B 

A 

L 

8 7 

!TOP GUIDE 

~ ACTIVE 
FUEL 

18.00 

VESSEL 

LOWER CORE 
PLATE 

30.00 

rINSTRUMENT 
GUIDE TUBE 

MOTOR MODULE 

DETAIL X 

DRYWELL SHIELD WALL---1..-f 

TO PREAMPLIFIER .--{=====:::=::i 

i,: 

120.00 STROKE• 
36.00 PER MIN (60 Hz) 
30.00 PER MIN (50 Hz) 

MOJES; 

1- OISASScl,llI., y POINTS: 

JOINT D - TO DISCON,IECT ITEM. 1 6 
JQNT E - W REPl.ACI;: ~ 15 

' 1 
j 

l 
; 

I 
~ 

I 
I .. 
" 1 f " ! _., 

JaNT F - TO All.OW DRlVE 1U8E TO PASS lHROUGH fIDI 1 
~T G - TO DISDICACE GEAR D OX fR(l,I ITEM 1 

TOP 

JOfiT H - 10 REMOVE l1Elf 1 OR DR!VE lUBE. (HOSE PECE 
MUST BE REASSEMBl.ID TO llDI. 3 FOR PROlECTIOH 
IF llEM 1 IS RalO\ED. SEE 8860424) 

JOINT J - 10 RatO\£ AD.AFTER. (St:E NOlE OH "H" ABO~ 

D l .. 

2- m DfSCQNNECI O fC]RfCJJ,, GABI f 0IDf l6J FROM 1l£1ECT0B ,QR1\£ (llEM 1}: 
2..1- lOOSFN CORD GRIP A.T LOWER END Of CABtE GUARD. 

2..2- UNSCREW CABI..E GUARD AT -DrfT D. 

2.3-- SEPARAlE 1HE 1VJ0 a.EC1RfCAL CONNECTORS, KEEPtMC l1-t£ 
CA8lt GUARD 'MlH lHE fl..ECTRICAL CA8l£. 

USE 1<M82918f'002 OR 1i381550P002. F ~938155Cf'002 IS USED LUBRICANT 
MUST BE APPLIED BEFORE lNSTAL.lLATIOt,1... 

1HESE ca,p()NENJS MUST BE COHF)GtJRED lDGETN:R FOR PROPfR ,'$Sf.M8j Y US(. 

8 7 

6 

LOCATION OF DETECTOR DURING 
NORMAL REACTOR START-UP 

LOCATION OF DETECTOR DURING 
NORMAL REACTOR OPERATION 

d 

ITEM 

1 

& 
2 

& 
3 

4 
5 
6 
7 
8 
9 
10 
11 
12 
1~ 
14 
15 
16 

18 
19 
20 
21 
22 
23 

III 24 

SEE DETAIL Y 

I , 

5 

ALT DESCRIP110N REF. llENTTICA"JKN 

DEJECTOO DRl'tJE 11~ 

9iUTil.E lUBE - RS E5----0SOO---20X 
2A SI-IJT1U: lUBE RS-ES-Offl 0-401 

DRY 1\.IBE..,. RS-ES-1200-206 
ORY 1llBE RS-£5-1:,00---201 

fl..NtG£ 107C5053G002 
ADAPTER 1l'2C252BGOO'I 

lHREAD~ 159J.2S01P001 
HOC NUT SEE NOlE 4 

ft.AT WASHER 167A1629P001 
fl.AT WASHER SEE PLANT t.Fl 

SCl..T SEE Pl.MIT I.Fl 
SOC H£AD SCREW 117C1007P2J016 

FLAT WASHER 175Af:!011 P01 Z 
Fl.EX SHAFT 112C2346P002 OR 

ME-0601-064B 
WOTCR MOOUU: 13S09892 

OCTECTOR 112C3144 
~E ~PUED l3Y ~ 

17A EQI PWC RS-£3-0026 
17/1, Ea REO:PTM\E RS-E3-0021 

J,,CC'£.SS PARlS 2l7X6l"GMI 

0 RING SEE flLO.IT MPL 
O~G 209A4117POOl 

SEM.ANT 213A59.31 POOi 
DEl.£TED 

.. USED FOO JOINING ITBI 1~ TO l1DI 15. 
- FOR llEW WJlH - X- IN PART No. 

RE?LACE -X- wrn-1 ..,IV)Ff No. 
Af'PlllG TO SITE SPECIFIC 
J.PPUCA 1ION.. 

J1 J2 
POWER LIMIT SWITCHES 

MOTOR MODULE 
(SEE 157C4666 FOR 

OUTLINE) 

7 
5 

I ' 
I I 6 

4 
cry_ 

1 
1 
X 
1 
X 
1 

1 
1 
1 

1 

-
13 
8 
1 
1 
1 

X 
X 
l 

-
1 
1 

3 

.3-D192 

B11 

PART <F Bll/813-0192 

811 3-0052 
B11 3--D056 

PART OF 811/813-0192 

PART OF 811/913--Dl92 
C5t-S001 

1-NOOt Qi! C51-H002 

-
PAMT OF 811 3--0192 
PAAT CF B11 3--0192 

PART Of' C51-S001 

B11 3-0050 

PART OF B1t/B13--Dt92 

CLAMP FLEXIBLE DRIVE SHAFT AT 
12.00 TO 48.00 SPACING TO PREVENT 
CASE ROTATION. CARE MUST BE TAKEN 
TO PREVENT BINDING INNER SHAFT. 

13 BEND RADIUS 8.00 MIN. TOTAL 
BENDS 540' MAX 

GEARBOX 

SCREWS FASTENING GEARBOX 
TO DRIVE MOUNT 

IRM/SRM DRIVE UNIT 
(SEE 159C4667 FOR OUTLINE) 

11 12 
BEARING LOAD 
ADJUSTMENT 

A 

DRIVE TUBE 

(SEE 
DETECTOR 15 

13588363 FOR 
OUTLINE) 

---,r..._ - - ------
L~-J JOINT G 

11 12-- ~ FREE ~i~~:S H AREA REQUIRED 

EQI RECEPTACLE 

DETECTOR 

6 

PENETRATION 
NOZZLE 

EQI PLUG 

DETAIL Z 
ALTERNATE CONSTRUCTION 

JOINT J 

DETAIL X 
ROTATED 90" 

OF 6.00 DIA. FOR SPANNER 
WRENCH (129B3375G1) TO 
TIGHTEN ITEM 6. 

4 

2 1 

2 
DRIVE TUBE 
PART OF ITEM CD 

DETAIL Y 

DRIVE TUBE PRESSURE TEST PLUG 

A 

JOINT E 

JOINT D 

JOINT F, APPLY SEALANT 
(ITEM 23) DURING FIELD 
ASSEMBLY. 

SECTION A-A 

16 

TO PREAMP ~--E:==::::::::~~~==~ 
CABLE GUARD 

-~ 
CORD GRIP 

COOPER NUCLEAR STATION 

INFORMATION ONLY 

453007347 
SCAN CADD DWG 

DO NOT REVISE MANUALLY 

CADD FIi-" CQQ4 71 97 

D 

C 

B 

l1DI QTY PART OR l0£NT NO NOMEtla...-.lUlE Cfl Cl.ESCRIPlletl 
µN~ . .....,l;::liiolll.11:.1..--------'---------------t A 

UST Of MAlERlAL Of? PARTS 

SIZE 011«: NO REV 
N/A. D 730£923 N03 

R/A LtQ.410010 

2 1 

_J 



_I. -- -··-7 . 
. -~ -- ---=-•=--=I·. •·-

. ! 
! ! 

A 

N 

[I 

C 

_.,. 

D 

E 

F" 

H 

J 

K 

--·-­..._.... ...... . s · 

i.\.. 79'?.3' 

2 3 4 

(31 . 
7'' ... i 

(iJ'·65 . 

ELEVATION B-8 
£l£V,4'10N t\·8, OPP. /IA/ID 

' :s "." 
··~ 

6 7 : . 1 

A.C. 5UPPUED 

t r 
G.£. SUPPLIED 

D 
, J n 

6·6 8 

.2AD/lJS or l)R'flYW. @ 
4'-!0r A80Y£,.2PV INVERT 

\ 
PLAN VIEW 

Plc/MA£Y STEAM PIP/1,JG 
2 4t1 0. o. {N0M.) 

6°•0· 

bQ~'J;:1---- -IO"J.IPCJ F'0R 
IHS.ll.16 

ELEVATION OC 
£lEYAT/OHC,-C,OPP. lf_A,!'0 r~t·~:~f . 

ELEVATION C1·C, 
ONLY 

7 

B. 9 

J/:iD 

' 

r · ms. uc.s-,_ 

. ·- -- - n L 

.. ' l I 

INS. _ltlliJ . - ~ 
! 

RPV INV£RT­
P.EF.' l/lJ£ 91110• 
ABOVE SEA UVEL 

8 

10 .i' ti 

I 5'-{/' 6:..o• 

'J 

-··:7 
(TOP OF 5HJ£LD WRlL 

---
I j 

l 

SAFETY 1{4LY£ (r.'•'lo) 
--III--, 3 RECJ'O. 

RELIEF Vlll l'e (2-'ll) 
[i] 8 R£Q10. 

ELEVATION fl-R 

FUTURE 

10 

I 

rcF Z38XiOOBB (coop£J?) 2-190 

!2!lli 
1, PIPIIIG Sll•Ll llC INSlJ-Ll[D IN 1,CCQR!)l,IIC( \/liH fKt rou .... u,r. 

00(\W.!il!>: 

1.1 lf.lER IIISTALUTIOH s~c,. 
1.1 131 [ 611 SJ(.,. P!f't SU:,P(0/~1011 

l·! m~:,1sa f;t&,rtc,.i; .~.,•.:gr;u:1 m, 
.1i'.t 01>!1:1";s11111~ 1,1vrn Allt ocs10i ~,~c,r;;,o,is, ·-mCH ,e1:1 110L 

?, n.()JIICATIOII J.10 IN5t•Ll.4Tl(>N 011:.11,ION!i, 

;h roo lAOL[ or IIAlCIIIJ,l ~[ Slt([l 1. 
•, \atlrl Pll[r Ill 1,(C[IRIWK[ WITH ,ion I ,J, Pll'IHC 1$ u.A.!.~ 1, u:xtlrl 

1,5 li:llto -SH. 1 l JI, 
s o.:s, 1>1 nrss1.11r • 11•6 l'S:G, 

• li'.W'. • 5&7'r 
6. C.OI.IIOSION ALU .... l,IJC[ 0.110·, 1u,rr•1 15 tr.)T[DJ 
l. rcn 11r.,i,;i,-.i;,il>,lJOJI 5,![ Ill.ICU»• WILCR PLID W'L 2-000. 
B, IY•III" lllMl:l<SJO:IS Ml( \Ll[JJLCT lD (l<t~I,,! s\lCflC fll/A\. [Q\llf"HOII 011(1:t.:S1Dr4S 

AR( 1'71 ~V1JL•CIL[, 

9. FOR WELO :t.O. LOCATIONS ON LOOP A THRU D, 
SEE GE OYIG.# 73IES11 S)-1. 2.A. 

uccuo, 
-c::J IIDltA'!CS Plf£ SPOOL IUl!Jll\ 

0 1/,0;CAT[S rirw \,'[LO IDCSIC>ll,TIO!IS U[ TO DC usco fO/l 
; uo1.ou1~tnvc. CVJ\\11,\T!Ctl l<CCO!CSI. 

T • L. 1101 CJ, lCS T&r,:.rn1 L 11:c. 

IKIICl,lCS r1no loltLO 1111T D:)[$ Nll ACDUliiC ri-1Mll;';lRUCll\'C •· 
/ 0.'>UHU[ON llCC0005. 

~.r. l>IPltAJ[S wOl!K l'OHff 

8:8· I 
I 
I 

-··-··J_ 

_,;• 
8'·li a 

l-=i--- "\"_lj 
W.P. 

.... 
J 

4:.5·2-O .. 0.54.O4 
,-;.,;:;:, ~~•D.;;-i:~-.. ~~ .... , .. ___ ,n,• ,-' .•• -'.:.. •~••-· •, 

i -
r -

·-J * 

'i-11 ~,1-· 
'f 

--

: l 
! r 



L 

I 
I 

--
RECORDER 

CHANNEL 1 

REACTOR STEAM 
FLOW 6 
0 - 12x10 
LB/HR 

CHANNEL 2 

FEEDWATER 
FLOW 6 
0 - 12x10 
LB/HR 

-
), '' TOTAL STM ( ) i i i i FLOW 

PMIS I I I I 
I I I I 

INPUT I I I I LIST (+) 
-8022 -- --

I 
MUX CAB 9-91 

I E515 SH.60 

--
- l-~F~~t7 6-96 

I I // 
I I 

CH1A I I I r< (+) " ' ' I 

REACTOR LEVEL 
WIDE RANGE 

, - -NBI-LT-59~ -7 
I XMTR 

I I 
I + I 

r------

CA~~B" aT~~-45~: 

CC-95 ,, 
r 15 n 

0.1% ' ' 
CC-96 

L _____ _ 

r-------

? BB-86 BB-87 
L ______ _ 

r------

GB + 
25 

DIGITAL CONTROLLER 

BB-BB 

25 

SEE DWG. CNS-RFC-12 SH.B 

('1 

lr 
I 
I 
I 
I 
I 

,.,,o---------l 
CC-94 I 

I DIGITAL CONTROLLER 
I SEE DWG. CNS-RFC-13 SH. 
I 
I 

+ 12A(+) 
' ' ' ' FF-67 I i i lJ ' ' I I I I I CC-95 I I I 

I 2501l I I I I I I I I 
0.1 % I I I I I I I I I 

I I I I I I ('1 r1 I I (-) - - - - 12E(-) lJ -
" -- l) T CH1B FF-68 I CC-93 

CH2A '' " '' 
I 

' I (+) I I I I - " ' I FF-94 I I 
>SEE SH.4 I 

L_ r---O GB 2500 I I I I I I 
0.1% I I I I I I ZONE H121 

(-) I I I I - I I 
'' l. _ l:F ~~ l ~r CH2B 

FF-96 I 

I 
I 

I 
I 

I L __ _ 
---~ I 

DIGITAL CONTROLLER I 

PNL 9-15 I RPS.::REL=i<21A __ _ 

1 9 EE111 
I 

~ 10 EE112 

scRA·;;riirn:cf1ciNsvs. "A" 

~-- PNL ~=1L-­I I, -REL-K2 I B 

1 9 EE111 
I 

l.b--~---==112 
SCRAM DETECTION SYS. "B" 

[""i'[:-- r:,i.1 .. .a,_ ,.,-
11 r REL- TT-X)(TDR1 

1 N01 TB30-11431 
I • • I 

lb __ _:_ __ TB3~-:_1144 

MAIN TURBINE TRIP 

-
TO RELAY 52Y { D 
INTERLOCK SEE 

D-15 

DWG. 3012 SH.4 -
D D-16 

SET POINT {I D 
SETDOWN STATUS 
INDICATION LIGHT I 

D-17 

-

MM42 

MM38 

MM39 

PNL 9-19 

,TB32-1159,I 
I I 

D D-13 

SEE DWG. CNS-RFC-15 SH.2 

-13c(P+) 

-13c(L+) 

BC(P+) 

-BC(L+) 

DIGITAL CONTROLLER 
SEE DWG. CNS-RFC-14 SH.1 

01 (+) 

01 (-) 

17( +) 

17(-) 

02(+) 

02(-) 

9-18 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 

STEAM LINE A 
STEAM FLOW 

E,fjCL05'J"-E: "E ·F" l 
/ 

/ 
STEAM LiNf B 
STEAM FlOW - - --------------- - - --------, 

6-51A 

Dlff PRESS 
XMTR 

+) (-) 

lo-SIB 

DIFF PRESS 
XMTR 

(+) (-

STEAM LINE C 
STEAM FLOW .-------

6-SIC 

OIFF PRESS 
XMTR 

+) (-)Cl 

STENot LINE 0 
STEA.M Fl.OW - - -----------.. 

'-·510 

OIFF PRESS 
llillTR · 

I 
I 

TURBINE: 
STEAM l'LOW 

~54- - 7 
I !PRE.SS 

I XM'l'R I 

I r===~::B) I 
---- --7 

,__E_E_·;,+---=E_·_&-+-_F_F·_2+---F-F·+I - - __ =_-=_·e-+ ____ ee: ... -'1-+-F'-F_·~ ...... .,,..,.=F·~ - _21;>·;,<,i .,__GG_·1,,41,....c;_G_-_z_,_G_G_·_,;I• ~--:. _____ "'_c._•_7-+----+--
: :;:_:;:_:;:_,;;: ) C =:;:::;:::;:_:;:_: ) CF~~-~~ ) C =-~~,;;- 5- ~ _;:~_;:_;~~ ) C ;_;~~-:;:_~ ( 

25-.% _ .. ____ ,. 1~--~~~~~---+,:~1 A 
Ts-T256 re,1-10 r~1-11 TB1-1u1 LOCAL 

__ :J • 
::_ ::_: : .:: ) -----~=:..::...---, 

CAB "s" 1a9 110 11, 113 CAB "s1'r11? 115' ;;., 118 1/9 .1zo, CAB "s"T12J 111 ,,11 1zr • 125 11'Jf 
---1 '+---+---·-+---<>---+----->-' 

r---

RTD l~l" 
----- ---7 

TBI TB/ l!ll. 
!:JO /JI 11z+. 

r--- -----

---, 
RTD CAB "A" []JJ.20~ _l[!_;f!._ 

I 
I 

RE~CTOR 
PRE:SSURE G-58--7 

PRESS 

X.MTR I 
I 

-----
f.lK·IO ( --;~"j:f9- ~--7 HH-11 

....--1-- 25-6 
>---_J 

·,· 

~ 
SHIELD 

GND BAR 

2 TGC-CU-01 
f-~--l 

U/I GND 
LrNJ 

rOUT7 
I +LIB 

7 B 

RTD I~:- -T61-JB1 . ···-iez>rc-=-=-=Tll~,t' ---1 I RTC !r~~--l ,T!/2 TU TBI' TB_1, ~~ RTD ~~~-- l/1? Ti!i 182. TBZ ;R~ 

L___ ==== ==== ____ _J [_ __ 7 ====== ====== )--J L ___ ~ ====== ( ====== }-J 

CAB "B" ~/19_· __ 
L ___ _ ---- ___ _J 

---- RTD CAB "B" lf'!'~TB~Z-~!9~!-;,;-_;,;TJ .. I_..,·!},_!,.,._.T';T.~'8Z~-/~9~0-
1.. __ _ 

CC-68 

I 
I 

-------7 
CC-69 CC-71 ,{cc-70 

I ___ _,, I 

I : 

I I 
I I 

I 
I 

I 
____ _J 

----~,----------------~--~------------- --- : ~----·- -------7 ------ -------7 ~ --

CC-64 CC-65 c~=~~~,1CC-66 ~CC-60 >CC-61 c:=~~~,1CC-62 

"" I : J. : 

"" Ii : r--. I I : 
''---~l~h'I : 1~'--Tl~I : 
------- ____ _J : :====== )------':.:'. r----_J 

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

CC-56 

1-------- f--------

CC-57 

-------7 

cc-59 ,{cc-5B 
1---- I 

I I 
I I 

I 
I 

I 
I 
I 

___ _J 

------7 : 1-------7 1-------- : 1-------- )-------7 -------7 

FF-70 

+ 
3(+) 3(-) 

GB ' + 
4(+) 4(-) 

DIGITAL CONTROLLER DIGITAL CONTROLLER 
SEE DWG. CNS-RFC-12 SH.1 SEE DWG. CNS-RFC-12 SH.1 

-------7 : r------ }-------7 
1------

I 1 -+----- t- - ---- - - ---i--- ·- - __ ...,... __ -
FF-71 ?FF-69 FF-731> < FF-74 ?FF-72 

I I 
______ J : r------ ;-------J 

f------

::=====) 
6-88A ( 

0-3X106 LB/MR 

STE:AM FLOW 

/f+) 
0 0 

(-4 -
b-886 

0- 3X 106 LB/MR 
STEAM F'LOW 

' " + 
19( +) 19(-) 

DIGITAL CONTROLLER 

+ 
20(+) 20(-) 

DIGITAL CONTROLLER 

GB 

SEE DWG. CNS-RFC-12 SH.2 SEE DWG. CNS-RFC-12 SH.2 

r------- ------) 
I ------

r-------
1 1 

--t---- - ---+-- - - ---- - -t -----if-

?FF-88 FF-89 > FF-90 ?FF-91 FF-92 FF-93 
I I L ______ ..., ------ j L _____ _ 

------

======) -
J'(+) 
t' t->o £.-B8t 

o-3x10" LB/HR 
51£"-M FLOW 

+) 
1-) 6-880 

O-:lX.10 6 LB/AA 
STEAM fLOW 

I 
I 

L __ _ ----9~ 

-----7 

CC-37 

---- -------7 

CC-38 CC-40 ,f CC-39 
----- _____ ../ I 

I 
I 

CC-41 CC-44 CC-4Jf 
___ ../ I 

I 
I 

J----_J 

r-r_F~--~-
1 I 
I I 
I I 

R~E-CO_R_D_E_R---~----6:7 

r 
'-

----c ______ _J r 
'- i I FF61 i CH1B 

'--t----+---'---f'-'\---r---O---f+f-rt---(:)-..., (-) 
I I 

2501l I I 
I I 0.1 % 

FF62 I I 
(+) 
CH1A 

FF64 CH2A 

I I (+) 
I I 100 ll 
I I 0.1 % 
I I 

c___----l--------+-----f-----l---tf---l--F-cF6,_5_-1_;f-+ft---{)--' (-) 
1 CH2B 
I 
I 

I I 

CHANNEL 1 

930 - 1050 
PSIG 
REACTOR 
PRESSURE 

CHANNEL 2 

0 - 14x106 

LB/HR 
TURBINE 
STEAM FLOW 

I 
I 

---------, ,---------- ~-t_F~--~ ----
___ 9~ 

+ 
10(+) 10(-) 

DIGITAL CONTROLLER 
SEE OWG. CNS-RFC-12 SH.5 

GB + 
23(-) 23(+) 

9-4 
~- PNL 2-184-12A 

---RR=ii'EL-:_-K~ 
TBX1-11 5 1 

I 

DIGITAL CONTROLLER AA71 TBX1-12 6 ~ SEE DWG. CNS-RFC-14 SH.4 

FOR PREVIOUS REVISIONS, SEE SUPERSEDED CARDS. 

REVISIONS BY N.P.P.D. 
NO. REVISIONS 
N11 CED6007522 DCN 01-0733 
N12 CED 6010281 DCN OJ-0081 

OFT CK• APP DATE 
DLR KG RGA J 1B OJ 
KG KG WTF J 22 OJ 

SCOOP TUBE "A"-LOCKOUT STATUS 
07+ 

07-

~_PNL 2-184-128 
----RR=ii'EL-:_K~ 

TBX1-11 5 1 

9-4 

22+ 

22-

I 

TBX~,:-~ __ ....:_ __ ~ 
SCOOP TUBE "B" LOCKOUT STATUS 

AA79 

IO+ 
9-4 

9-38 
---NBI~L-=-K3A I 

I 0-7--------l-_J_:~J ___ J~B~B~9~2'.____l~I~~ : 

8893 2 ~ 23+ 

23-

SJGNIRCANT 
NUMBER 

GROUP 

9-18 

, 
' 

AA73 

9-4 

AA75 

NOTE: 

RECIRC -PUMP~A""°siNGLE LOOP 

9-38 
---NBl~L-=-K3B I 

8894 I 1 
I 

889_: ______ 2 ___ ~ 
RECIRC PUMP "B" SINGLE LOOP 

LOOP ISOLATION SWITCHES ARE NOT SHOWN. 

DRAWN "'" DLR 3/18/03 
• ' ' CHECKED """ ELEMENTARY DIAGRAM 

FEEDWATER CONTROL SYSTEM ""'"""" "'" CEE S.l'ERSE:EC 
CA~J~ 

PANEL-DEH1 

I 
I 

,nn1, 1, lr:,1L[ ,_U' '/ ~·••-

IF. U/C---j, 
'.:;lLJ 

AS BUILT 
454006805 

SCAN CADD DWG 
DO NOT REVISE MANUALLY 

GENERAL 
"' ELECTRIC 
0 

" "' "' 0 
0 

~o 
C N13 PROC. 7.3.46 W.0.4461267 DCN D5-1151 

N14 CED 6010820 DCN 04-0614 
N15 CED 6016559 DCN 09-1455 
N16 CED 6016559 DCN 11-213B 

DLR DLR KG 10 J 05 
DLR DJB PAM 4 2B OB 
KG KPB DJB 10 16 
DJB DJB KZ 10 2f 11 

COOPER NUCLEAR STATION 
nuaro 

791E257 
REYJSION 

SH 3 0 

N16 ~ 



L 

REACTOR 
LEVEL "A" 

REACTOR 
LEVEL "B" 

6-52A 

DIFF PRESS 
XMTR 

6-53A 

PRESS 
XMTR 

-;;_~3B 

s PRES 
XMT R 

6-52-;- 11 DIFF PRESS 
XMTR 

I I I 
I (-) (+) (-) (+) I (+) (-) (+) (-) 

. ' I 
') ' ,1--------...., 
• _______ _,1 

SS-11 SS-1 ~ '-:o=-=-=-=-=-=1,---' 
PP-1 O SS-9 --ss-=-1lf ; O SS-14 ==s:S::13 

- _,r------- - - 25-5 
L---4-'=-=-~ ----- - ----'r-----~-~~:.;;__;;__,J 

IRTD_~§:_r __ :-:_-:-:; _____ ~--7 - ... I- ______ ,/ 

I 

: 9TB2-135, TB2-133 < TB2-134: 

RTD CAB "B" 

rr=-~=-
: 9TB2-138 TB2-137 

L L _____ ~ ~======' j 
--------- ----- --- ~---

r-----------~ t-------; 
I r------
1 
I o CC-77 CC-80 >CC-81 CC-85 CC-82 
I / 
I 

i 
I CC-79 -
L--...------------------- . -- ) ---- ;----

---- !--7 TS4 

RTD CAB "B" --7,------r------
I 

TB2-136 I I ATB6-522 

_J'L' T L _____ _ 

-- ------

------7 
I 
I 

CC-83 ,\' CC-84 

---- I I 
I 
I ______ J r-

DIGITAL TS3 : 

' ---p ( ---
PP-15 PP-11 

::I:4 =3 [ PP-9 
- --

TB6-5 

---7rr:~~~-_,,_..,, 
~ r------< ---

20 ,TBS-521 II 9TB6-525 
II 

--- ; _J~----, -----1---- --- • 

-- -

--- ) ---

RFC-ES-121 A 

1 
(+)<>-+-~ 

r ,,-rr2'-t, 
I (-) (+) (G I 

CONTROLLER I 

r-;-(_:j o--#-'l----i-1 -+-4(-i"'\-
1, 431 I I l) 

CC-113 

2 c-) 
(-Jo--

r ---------- ---( ------) 
1-------

c•======; 

:06 06 : 

L DIGITAL I 
s.~~\;,LiLl 
SEE DWG. 

CNS-RFC-12 
SH.9 

' (-) 
RFC-LA-121A 

I I I I 22 (+) 44, I 

I I I L~- o--t_J 
SEE DWG. 

CNS-RFC-12 
SH.9 

r-----
__ _J 

r--C ::)----- _...J 

DIGITAL CONTROLLER ,--------1 SEE DWG. 
CNS-RFC-12 SH.7 

I I 
I 09 I 

Ii-:--~~ -32 -~LI 
I ,... ______ 

___ _J : : f-------

( f-------, 
,... ______ ✓ 

c~J7 9(-) 

ISOLATOR 

) 
1-------

)~ 
1-------

: : :FE= rn 
=• 25-6 

---~~ s---7 r-----
1-------

>TB6-524 , TB6-523 I 
I 

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

' - --

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

6-50A1 

DIFF PRESS 

I 
XMTR 

I 

6-50A 

DIFF PRESS 
XMTR 

FEEDWATER 
FLOW "A" 

I 
I 

6-54A 

,------:;;:;:;:;;:;:;::;:;;;;;:----=6=;=-5~4A WL...,- - 7 
TEMPERATURE 

XMTR 54A 
2 0-H---f--+--c-----, 

RTD I 
1000 I I 

3 PLAT 

6-50B1 

DIFF PRESS 
XMTR 

(+) (-) 

(+) (-) (+) (-) 
4 o-1-1--1-j+;f--_ _J - J I 

GBO-

-------: ) 

TB1-2 

·>- -
RTD CAB • B" 

~- 2~---=--=-- 17 ,----
---< ; 1-------

I O ) 9 • 9 II TB6-52 
I JG ( +) (-) I I 

~ 3-2U ~L 
-~.f.::!:£=3 ----

-
9 TB6-530 

SEE DWG. 
CNS-RFC-12 SH.15 

--

RFC-LA-121 B 

(+) (=) 
.. .. 

5 ,6 

y 
HIGH 

-----:-, ------! I 
TBB-5319 : 

______ J I 
_____ :_j 

(+) (-) 

IR-1 D LOCAL 

E515 SH.144 
MUX CAB 9-86 

~ ::i~---=--=- 7 
IO 24____ 24i 
I JG ( +) (-) I 

l:__~Z~6t=~ 
SEE DWG. 

CNS-RFC-12 SH.15 

FEEDWATER FLOW 

9-40-24 
3257 
SH.90D 

(-) 

PQ12 4 

"A" 
PMIS 
B015 

(+) 

5 

INPUT 

(+) 

5 

r--
1 

"B" 
PMIS 
B016 

(-) 

STICK 011 

4 PQ13 

6-50B 

DIFF PRESS 
XMTR 

(+) (-) 

----7 

FEEDWATER 
FLOW "B" 

TEMPERATURE 
XMTR 54B 

L-l-----+_J I 

TB1-SH9 
IR-1D (+) (-) 

TB1 -31 TB1 -3 
_____ _J 

6-54B 
6-54B : : --7 rr-6=-52C 

2 O--+t-+--t--c----, DIFF PRESS 
111 ~!l I XMTR 

3 -

4 

REACTOR 
LEVEL "C" 

6-53C- -17 
PRESS 
XMTR 

I (-) (+) 
I 

IR-1 D 
LOCAL 

GB o-­

LOCAL ._D_D_-_3 __ , _ ~--4-+----'I;;;;... _______ -~ DD-_5-+-----•_D-s 2~j 
( ======= 

L_ 

1----- - - ----- - - -+----- - - ----- - - ----· 
------------7 

BB-73 BB-76 BB-77 ,*BB-75 
-----""""-"- .,,,.,,, I 1 

----- I - / I 
I r--

l I I 

i : 11 38 3fi'54l 
I : I JG ( +) (-) I 

: I 1 19 12,...____J 
Li1 At:::::z;__:_-:_;;c-J 21 I 

I I I 41 I 
I I 142 I 

~-1-----i----+---+-tc:t-t---<:::I f--TS•3-0( +) 21 I 
I I I 

BB-74 

I L--o JG I 

lmQ!J&.f.QJ::!IBQh.l,,~RJ 
SEE DWG. 

CNS-RFC-12 SH.4 

DIGIT~l.!.Q!:!LflPLLER r SEE DWG.---, I CNS-RFC-12 SH.8 I 
I 24 I 
I JG (-) TS2-32' 

[__ ~--47' 

I -------L___ ; 
-------
-------) 
-------

ISOLATOR 
CU121C 

(+) (-) 
1 2 > 

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

TS~ 

BB-94 
('\ 

'( 
I 
I 

i 
I 

I 
I 

I 
I 

,J 
I 

' ' 
I I 
I I 
I I RFC-LA-121C 
I I 

(+) .. .. 
5 • 6 

y 
: RFC-ES-121C 

HIGH WATER 
LEVEL TRIP 
SEE DWG. 
791E257 
SH.1 

I ,,..., 1 
.---.j--;l~+-,1 +-<> - ( - ) 

I I I 

WATER , ----r-. 
TRIP ' ----~ 
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CR 

9" CR CR CR 

CR CR Y" ~r Y" T NOTES r 9-5 W 2 & 3 W 9-5 

/ ' / ' 
I I 

IGNITION CKT IGNITION CKT HEATER TANK TEMP TANK LEVEL 
CONTINUITY CONTINUITY SHORT TO ALARM ALARM 
RELAY RELAY SOLUTION HIGH/LOW HIGH/LOW 
MONITOR MONITOR 

67A CR 67B CR I LOCAL 
TS H/L 

LOCAL 
LT H/L 

LP 

' 50 45 

9-5 9-5 L PART OF HEATER 
, 

9-19 

INDICATOR LIGHTS & ALARMS 
PMIS INPUT 
POINT NODS 

1WO POS SWITCH CONTROL 
"MANUAL ON", "AUTO" SWITCH IN 

MAINTAINED CONTACT ~ ~~~~~~~ ON" 

RMS LOCAL 

CONTROL 
SWITCH IN 
"AUTO" 
Pnsmm 

RMS LOCAL 

/:

LIQUID TEMP \ 
BELOW CONTROLLER 
LOW TEMP 
SETPOINT 

\ 
TIC 
48 

nANK LEVEL 
ERMISSIVE 
BOVE HIGH 
ETPOINT 

\ 
LS 
47 

LP / 

/ 

\ 
LP / 

ON 

MCC-K 
STARTER ' / 

R 
/ ' 

/

LIQUID TEMP H\ 
BELOW 
CONTROLLER HIGH 
TEMP SETPOINT 

\ 
TIC 
48 

I 

LP / 

PMIS INPUT POINT N006 

"' MCC-K 
STARTER ' / 

G 

/ ' 

CONTACTOR ( 42) 
. OFF 

AAi: ~[;;~ISSIVE\ 
BELOW LOW 

ETPOINT 

\ 
LS 
47 LP / 

STANDBY LIQUID CONTROL TANK HEATER 

NOTES 1 & 7 ~ 2 POS SWITCH 
"START -STOP" 

MAINTAIN CONTACT 

CONTROL SWITCH 
IN PUMP 2A (8) 

TO CLOSE INBOARD (OUTBOARD) "START" POS 
CLEANUP SYS !SOL VALVE 

(NOTE7) r::'\ RMS CR 

\:.y 9-5 

NOTES1&8 7 
LOCAL CONTROL 
SWITCH IN 
"TEST" 
POSITION 

MCC-K 

CONTROL SWITCH 
IN "STOP" 

NOTES 1 & 7 ---- POSITION 

RMS 

NOTES 
1 & 8 

CR 

9-5 

LOCAL CONTROL 
SWITCH IN "OFF" 
POSITION 

PUMP MOTOR 
THERMAL 
OVERLOAD 

6 8 

CR CR r T R 9-5 G 9-5 

/ ' / ' 

STANDBY LIQUID STANDBY LIQUID 
CONTROL MAIN- CONTROL MAIN-
TENANCE VALVE TENANCE VALVE 
Fill IV Mm """ v r1 nsrn 
LIMIT ION VALVE 
SWITCH 16 

LIMIT I ON VALVE 
SWITCH 16 

RMS LP RMS LP 42/0L' STARTER 

l 
I SQUIB 1 I SQUIB 2 

FLOW PERMISSIVE WHEN 
EITHER OR BOTH SQUIBS FIRE 

14A I LOCAL I 
EXPLOSIVE VALVE 14A 

TYPICAL FOR VALVE 14B 

3 

START 

'---+-----' CR 

PMIS INPUT POINT r N869 PUMP A 7 
(N870 PUMP (B)) 

I 
CONTACTOR ( 42) 

'©"9-5 ,, I , 
STOP . 

LIQUID CONTROL PUMP A MCC-K 
TYPICAL FOR PUMP B (NOTE 7) (MCC-S) 

4 5 

** FOR PREVIOUS REVISIONS SEE SUPERSEDED CARDS 

NO3 DEPTD 2-21359 (DCN 98-0144) CRW JAC KG 3-29-98 
** NO2 REVISED AND REDRAWN PER APA DCN C93-1819 TRU JAC AGB 11-23-93 

NO. REVISIONS DFT CKD APP DATE 

DCN REVISIONS BY N.P.P.D. 

6 8 

9 10 1 1 

NOTES: 
1. EACH RMS CONTROL SWITCH IS KEYLOCKED IN "STOP" POSITION. 

SWITCH BYPASSES CONTINUITY MONITOR IN "START" POSITIONS 
TO FIRE VALVE SQUIBS. 

2. CONTINUITY INDICATING LIGHT IS ON WHEN IGNITION CIRCUIT HAS 
CONTINUITY THROUGH ITS RESPECTIVE SQUIB CIRCUIT, ANNUNCIATOR ALARMS 
AND LIGHT GOES OUT UPON LOSS OF CONTINUITY IN EITHER 
IGNITION CIRCUIT. 

3. CONTINUITY MONITOR CIRCUIT SHALL BE CURRENT LIMITED AND DESIGNED 
TO PREVENT ACCIDENTAL IGNITION OF EXPLOSIVE VALVES. 

4. AUXILIARY RELAYS AND DEVICES NOT DRAWN ON FUNCTIONAL DIAGRAM. 

5. ALL EQUIPMENT AND INSTRUMENTS ARE PREFIXED BY 11 UNLESS 
OTHERWISE SHOWN. 

6. FOR LOCATION AND IDENTIFICATION OF INSTRUMENTS, SEE INSTRUMENT 
DATA SHEET LISTED IN MPL FOR EACH INSTRUMENT. 

12 

7. STARTING PUMP A(B) FROM FROM THE CONTROL ROOM FIRES SQUIB VALVE 14A(14B) 
AND CLOSES THE INBOARD (OUTBOARD) CLEAN-UP SYSTEM ISOLATION VALVE. 

8. STARTING PUMP A(B) FROM LOCAL PANEL CONTROL SWITCH WHEN TESTING 
DOES NOT FIRE SQUIB VALVE OR CLOSE RWCU ISOLATION VALVE. 

REFERENCE DRAWINGS: 
1. 718E834BC 

2. 729E916BB 

3. 209A4756 

LEGEND: 
* -SWITCHGEAR DEVICE 

P&ID STANDBY LIQUID CONTROL SYSTEM 

FCD REACTOR WATER CLEANUP (12-202) 

LOGIC SYMBOLS 

* THIS DRAWING GENERATED BY NPPD 
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COOPER 

2 3 

NUCLEAR 

4 5 

STATION 
STANDBY LIQUID CONTROL 

FUNCTIONAL CONTROL 
SYSTEM 

DIAGRAM 
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ci 
z 

1 

RANGE 

.01-100 
MR/HR 

.1-1000 
MR/HR 

1-104 

MR/HR 

100-10 6 

MR/HR 

(TYPICAL) 
AREA RADIATION MONITOR 
WITH OPTICAL ISOLATOR 

DRYWELL 

SENSOR & 
CONVERTER 
(HIGH RANGE) 

RE-40A LOCAL 

TYP (40B) 

RAD 

2 

SENSOR & 
CONVERTER 

RE-2, 11, 12, 
14, 16, 17, 
20, 21, 22, 
23, 28, 29, 
30 

RE-4, 5, 6, 
15, 25, 26, 
27 

RE-18 

RE-1 

MONITOR 
(HIGH RANGE) 

- PMIS TABLE 5 

RM-40A CR 

TABLE 1 

AUXILIARY 
UNIT 

RM-AU2, 11, 
12, 14, 16, 
17, 20, 21, 
22, 23, 28, 
29, 30 

RM-AU4, 5, 6, 
15, 25, 26, 
27 

RM-AU18 

RM-AU1 

POWER 
PANEL 

CPP 
I 
I 
I 

' 

3 

INDICATOR & 
TRIP UNIT 

RA-2, 11, 
12, 14, 16, 
17, 20, 21, 
22, 23, 28, 
29, 30 

RA-4, 5, 6, 
15, 25, 26, 
27 

RA-18 

RA-1 

4 

AI.ARM 
MODULE 

AM-2, 11, 
12, 14, 16, 
17, 20, 21, 
22, 23, 28, 
29, 30 

AM-4, 5, 6, 
15, 25, 26, 
27 

AM-18 

AM-1 

(TYPICAL) 
AREA RADIATION MONITOR 

CHANNEL WITHOUT AUX UNIT 

SENSOR & 
CONVERTER 

RE • I LOCAL 

• TABLE 2 

5 

TABLE 2 

RANGE SENSOR & 
CONVERTER 

.01-100 RE-3, 7, 8, 
MR/HR 9, 10, 13, 

19, 24 

INDICATOR & 
TRIP UNIT 

RA-3, 7, 8, 
9, 10, 13, 
19, 24 

6 

TABLE 

POWER 
SUPPLY 

ES-53A 

ES-53B 

ES-53C 

(TYPICAL) 
AREA RADIATION MONITOR 
CHANNEL WITH AUX UNIT 

- PMIS TABLE 4 PMIS TABLE 4 -
SENSOR & 
CONVERTER 

CONTROL POWER FROM 
LOCAL 120VAC DISTRIBUTION 

PANEL 
I 
I 
I 

' 
AUDIO 
ALARM 

AM-* I LOCAL 

..., _____ _ 

RE • I LOCAL 

• TABLE 1 
I 

I 

I 

t 

AUXILIARY 
UNIT 

RM • I LOCAL 

* TABLE 1 * TABLE 1 
I 

I 

MULTI-CHANNEL 
POWER SUPPLY 

FOR AREA 
RADIATION 
MONITORS 

-----~-----r-------------------------7 : 
I I I I 

8 

3 TABLE 4 

CHANNELS PMIS SENSOR & 
POWERED INPUT POINT CONVERTER 

1-10 
N091 RE-1 

N092 RE-2 

11-20 
N093 RE-3 

21-30 
N094 RE-4 

N095 RE-5 

N096 RE-6 

N097 RE-7 

N098 RE-8 

N099 RE-9 

N100 RE-10 

N101 RE-11 

N102 RE-12 

N103 RE-13 TABLE 
N104 RE-14 

N105 RE-15 

N106 RE-16 

N107 RE-17 

N108 RE-18 

N109 RE-19 

N110 RE-20 

N111 RE-21 

N112 RE-22 

N113 RE-23 

N114 RE-24 

N115 RE-25 

N116 RE-26 

TYP (40B) 9-2 • TABLE 3 ES-• I CR t t __._•--~'---

OPTICAL 
ISOLATOR 

I0-40A CR 

TYP (40B) 

CONTAINMENT 
RADIATION 
RECORDER 
(MULTIPOIND 

9-2 

RR-40 CR 

9-2 

(TYPICAL) 
AREA RADIATION MONITOR 
WITHOUT RECORDER, WITH 

OR WITHOUT AI.ARM 
RW 

(WITHOUT ALARM) 

SENSOR 
& 
CONVERTER 

RE-45A LOCAL 

RADIATION 
MONITOR 

RM-45A LOCAL 

(WITH ALARM) 

SENSOR 
& 
CONVERTER 

RE-458 LOCAL 

RADIATION 
MONITOR 

RM-458 LOCAL 

2 

18-53 A,B,C 9-11 

* TABLE 2 

RA-"' 

INDICATOR 
& 

TRIP UNIT 

I CR RA-• 

INDICATOR 
& 

TRIP UNIT 

I CR 

I I I 9-11 *TABLE1 I I I 9-11 
• --L __ L __________________________ J I I 

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

L---------7 r----------J 
I I 

t t 

AREA RADIATION RECORDER 
(MULTIPOIND 

RR-55 I CR 

.,,,,,,- POWER FROM 
/ 120VAC 

INSTRUMENT BUS 

9-2 
DOWNSCALE TRI PS ------------------------------------------7 

I 

r-------~----•---~-------~--------~-------~-------7 I 
I 
I I 

9-~R 

ADMINISTRATION 
HIGH RADIATION 

HIGH 
RADIATION 
ALARM 

I 

9-~R 

CONTROL ROOM 
HIGH RADIATION 

RA-458 I LOCAL 

I 

9-~ 

REFUELING 
FLOOR AREA 

HIGH RADIATION 

RADWASTE 
BUILDING AREA 
HIGH RADIATION 

(TYPICAL) 
PORTABLE 

AREA RADIATION MONITOR 
MPF 

RADIATION 
DETECTOR 

RE-60 

TYP 61 
62 

LOCAL 

RADIATION 
MONITOR 

RM-60 LOCAL 

TYP 61 
62 

TIP 
ROOM 

HIGH RADIATION 

REACTOR 
BUILDING 

HIGH RADIATION 

(TYPICAL) 
AREA RADIATION MONITOR 

ARW 

RADIATION 
ELEMENT 

RE-* LOCAL 

• TABLE 6 

RADIATION 
MONITOR 

RA-• LOCAL 

* TABLE 6 

TURBINE 
BUILDING 

HIGH RADIATION 

9-k!;;R 
AREA 

MONITORS 
DOWNSCALE 

RANGE 

1-104 

N117 RE-27 

N118 RE-28 

N119 RE-29 

N120 RE-30 

TABLE 5 

PMIS RADIATION 
INPUT POINT MONITOR 

N063 

N064 

DETECTOR 

RE-31, 32, 
33, 34, 35 

RM-40A 

RM-408 

TABLE 6 

AUXILIARY 
UNIT 

RM-AU31, 32, 
33, 34, 35 

RADIATION 
MONITOR 

RA-31, 32, 
33, 34, 35 

AUXILIARY -PWR IN FOR PREVIOUS REVISIONS, SEE SUPERSEDED CARDS. UNIT (LPAR 1) 

REVISIONS BY N.P.P.D. 
RM-• CR NO. REVISIONS DFT CKD APP DATE 

• TABLE 6 DRUM HANDLING N01 REV & REDRAWN PER APA DCN C93-1813 DR JAC WCF 10-26-93 
CONTROL ROOM N02 CED 6014761 (DCN 05-1374) DLR JDN KZ 2-1-11 

3 4 5 6 ~ 8 

3 

9 10 

-53A POWER ~CHANNEL 

SUPPLY 
1 2 3 4 NUMBER 

5 I 6 7 8 9 10 

-538 
POWER 

11 12 13 14 
SUPPLY 

15116 17 18 19 20 

-53C 
POWER 

21 22 23 24 
SUPPLY 

25 126 27 28 29 30 

INDICATION Ile TRIP UNITS FOR EACH CHANNEL 
WILL BE ARRANGED PER CHART ABOVE 

1 1 

SIGNIFICANT 
NUMBER 

GROUP 1 2 3 4 5 

COOPER NUCLEAR STATION 
FUNCTIONAL CONTROL DIAGRAM 

12 

llQIES; 

1. SENSOR & CONVERTER TO BE MOUNTED AT 
7 FT ELEVATION FROM FLOOR. AUXILIARY 
UNIT TO BE MOUNTED AT 5 FT ELEVATION 
FROM FLOOR. 

2. FOR SENSOR & CONVERTER LOCATIONS REFER 
TO INSTRUMENT DATA SHEETS. 

3. FOR LOCATION AND IDENTIFICATION OF INSTRUMENTS 
SEE INSTRUMENT DATA SHEET LISTED IN MPL FOR 
EACH INSTRUMENT. 

4. ALL COMPONENT NUMBERS PREFIXED BY 18 EXCEPT 
WHERE OTHERWISE SHOWN. 

REFERENCE DOCUMENTS 
1. 791 E268 AREA RADIATION MONITORING ELE. 

2. 791 E267 PROCESS RADIATION MON SYS. 

3. CNS-EE-78 MPF LLRW PLAN AND DETAILS. 

INFORMATION ONLY 
452005509 

DRAWN I DATE 

DR 10-11-93 
GENERAL 6 

I DATE CHECKED 

JAC 10-29-93 ELECTRIC I DATE APPROVED 

WCF 10-29-93 
~ 
Ii: FILMED REVISION AREA RADIATION MONITORING SYSTEM 921D796 SH 1 N02 ~ 
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ci 
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INBOARD 
MSIV'S .. ~ 

....... 

OUTBOARD 
MSIV'S ..... ....... 

....... 

RX BLDG 

7 
2041 

P1 

2041 

TO FEEDWATER 
PUMP TURBINES 

t 
REACTOR FEED + 
STOP VALVES t 

MS-52 ~, 
/\ (MS-53) .i., 
~ (NOTE 19) 2002 SH. 1, 2 

N 
:::c 
1/) 

N 
0 
0 
N 

& 2005 SH.1 

STEAM 
DRAINS 

T1 2. 3 

TO CYLINDER 
HEATING 

AS-682 f /\ 
(AS-683) u ~ 

(NOTE 12&24) 0~~ /\ 

~ N.C.~ N.C. 
N ._ .., ~] 
o ....... T-----,..-.,iii -
~ MS-23 
~ (MS-29) I 

2002 SH.3 
719J989 SH.1 I - - - - - - ---- GLAND 

I 

I 

I 2002 SH.1 ~ , I 

1 _
1 

= 2002 SH.~ __ _j 

I '2002SH.3 - - ----- GLAND SEAL LOW PRESSURE 

SEAL HIGH PRESSURE 

P1 

2041 

~ I 1719J989 SH.1 & 
:::c I _l S NOTE 15 § ~- - _l_ - - - - 723J 119 -- SHAFT CLEARANCE .----------~ B 

PB / ~ J J& ______ IHil 1Mois1 ILP7 CONDENSER L ....... 
'-----------+,------1,f-----=-~ .... F-- - •• ~~ ~E~ H - ---• - - - ~~ - - - 1A & 1B 

S~~E ~ ~r~:ES(2) (~) ( 1) ( 4) REHEAT IN(~)R. (2) 

2002 SH. 1 & SH.2 

...... 

P1 

..... ....... 
P1 

(NOTE 3) ~ u 

2041 • ISO X2841-2248 
MS-1092 /\ 

(NOTE 10&24): ~ ~ 
2002 SH.1 

2002 SH.2 P6 
':. ~ 78 

L..__ .... .,... ... t----------, .... e--...---+-_P....:1-.----IZM~I--.. P....:1.:....,.. __ 2_0_4_1 _ ____J/'t\ 

74 17& L"'"""J 
P1 3" NORMAL DRAIN LINE 

MS-R0-1308 

NOTE 22 BMS-1331AV AOG 2041 
- - - - - - ----;.M~l---------------1 

P4 

2002 SH.3 I P5 
MS-18CV7t---------2_00_2_s_H_.1 ___ ----i 

STEAM 
DRAIN 

T15 

L./T\ 2002 SH.3 STEAM 

N 
0 
0 
N 

(FROM TRIP PILOT VALVES) 2002 SH.2 
ISO X2841-210 

N.C. L...__.,. ..... MS-AOV-SVBP1 & 2 A EQUALIZING VALVES (NOTE 

2005 SH.1 

13) 

2002 SH.1 & 2005 SH.1 

2002 SH.3 & 2005 SH.1 
~--------------- DRAIN 

I\ I\ T16 .JI\ (NOTE 14) 

or: • TO FWH 5A & 5B 
:::c 

~I 
0 

/\ ?;l 1334 - CLOSES ON 
~ :~ TURBINE TRIP 

:::c 
1/) 

LO 
0 
0 
N 

1-------____J 

1333 
OPENS ON 
TURBINE TRIP 

NOTE 22 ~ MS-785AV RHR 2041 L.i_i 2002 SH.1 ISO X2841-221 ..... ~ 
___ .. _.. ... 1----~--------___J r----------------a.,.__ - - - - - - - - TO CONDENSER & SJAE 

- -NO-TE -23 ~ MS:7:7 AV (NOTE M~1 ~~~) ; I~ t--2_00.,2_s_H_.1___..,,._ ____________ M_s_.:_7 .... _9_2 ___________ =20=--=o-=-2-=s::..:.:H.:...:..1_&=-------:2=--------------------__J 

_ _ _ _ _ __ .. "' ... 1--____J _J ~ r'"l ~ .- P3 l BY-PASS VALVES (3) AS::6 ... 80 2002 SH.3 
- - .. .... ~ ~ I .j '----------------------j ......... - - - - GLAND 

RX BLDG N ~ (NOTE 17&24) /\ 
SEAL HIGH PRESSURE 

NOTES: 

1. SOLID LINE DEPICTS THE LEAKAGE PATH AND PRESSURE 
BOUNDARY FROM THE OUTBOARD MSIV's. 

2. DASHED LINE IS NOT A LEAKAGE PATH (NOT IN SCOPE). 

3. MAY BE OPEN OR CLOSED POST-LOCA. BOTH ARE 
ACCEPTABLE. 

4. POST-LOCA VALVE MANIPULATIONS ARE PER 
PROCEDURE 5.2 FUEL 

o ol 0 (NOTE 24) ~ 
~ N AS-681 

To 
t PI L...& ____ .,.;_~- -&2002~-~ GLAND SEAL LOW PRESSURE 

.. ... ~ /\NOTE 21 
GLANDSEAL o (NOTE 20) Q (NOTE 16) I .. ...,. ~ ~ 

& AUX. STEAM ~P2~--- P2 2002 SH.1 & 2 

SYSTEMS & X 
CONDENSER ~ 

00 

r-­
N 
N 

:::c I 
1/) ; 

N 00 
0 N 

MS-RO-BV1 ,2,3 0 X 
.. ... N 0 

I r~ I 1/) l...---l--....... ...._----1-_ __J -

I ~".'! I ...... 
MS-MV-203, 
204, 205MV 

(NOTE 9, 25, 26) 

19. 4" VALVES TO CLOSE POST-LOCA. (2 VALVES) 

20. CLOSE ROOT VALVES 
POST LOCA (3 VALVES) 
3/ 4" VALVE MS-158 
3/4" VALVE MS-159 
3/4" VALVE MS-160 

12 ADDED 1 1 /2" VALVES TO CLOSE POST-LOCA. (2 VALVES) 21 · CLOSE ROOT VALVE POST LOCA 
· 3/ 4" VALVE MS-180 ( 1 VALVE) 

13. 4" EQUALIZING VALVES NORMALLY CLOSED. 
22. 1" VALVE TO CLOSE POST-LOCA (2 VALVES) 

14. 2" VALVE TO CLOSE POST-LOCA. (1 VALVE) 

3" POST -LOCA DRAIN LINE 

25. REF. PART EVALUATION 4407771 

26. REF TE-10546947, PE-4557907 

5. NOT ALL LINES SHOWN (e.g. INSTRUMENT AND SENSING 
LINES). VALVE ON THESE LINES NORMALLY CLOSED SEE 
NEDC 00-029 TABLE 1 ). 

6. FLOW DRAWING NUMBERS SHOWN ON LINE e.g.: 2041 

7. POTENTIAL LEAKAGE PATHS SHOWN WITH A "p" 
DESIGNATION, EXAMPLE: P1. 

15. INSTALL AND MANIPULATE SHAFT ADJUSTMENT SYSTEM 
POST-LOCA. 

1 6. ADDED 1 1 / 4" VALVE TO CLOSE 
POST-LOCA. (1 VALVE) 

23. 1" VALVE MS-787AV IS NORMALLY CLOSED 
(1 VALVE) 

24. CED 6007261 INSTALLED THE FOLLOWING VALVES 
AS-680 AS-682 MS-1 091 
AS-681 AS-683 MS-1092 CALC NEDC 00-029 

AS BUILT 
452244766 

8. BOUNDARY CONDITIONS SHOWN WITH A LETTER 
IN A TRIANGLE EXAMPLE: ffi. . 

9. 2" NORMALLY CLOSED, OPEN POST-LOCA. (3 VALVES) 

10. ADDED 2" VALVE TO CLOSE POST-LOCA. ( 1 VALVE) 

11. ADDED 5" VALVE TO CLOSE POST-LOCA. (1 VALVE) 

17. ADDED 4" VALVE TO CLOSE POST-LOCA. (1 VALVE) 

18. VALVES SHOWN IN POST LOCA POSITION. 

REVISIONS BY N.P.P.D. 
NO. REVISIONS 
NO 1 CED 6007261 DCN 03-0983) 
N02 NEDC 00-029 DCN 03-0765) 
N03 PE 4407771 (DCN 04-2903) 
N04 EE 07-004 DCN 07-0197) 
NOS TE 10546947, PE 4557907 

<DCN 07 1606) 

DFT CKD APP DATE 
RGA DLR KG 7 /15/03 
PAM DJF KG 3-1-04 
KPB DJF KG 7-29-05 
PAM PAM KG 4-17-07 
RAC DLR KZ 10-4-10 

SIGNIFICANT 
NUMBER 

GROUP 2 3 4 5 

LEAKAGE PATHS FROM 
OUTBOARD MSIV's 

COOPER NUCLEAR STATION 
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DRAWN I DATE 

RA/KJD 10/16/02 

CHECKED I DATE 

PKA FOR RLY 10-28-02 
N 

N H 
1--AP-PR-OV-ED---,.1-D-AT-E --I Nebraska Public Power District ~ 

0 
TPM FOR TDS 3-6-03 o i-------~--------~~o ;;: 

C, 

5 
FILMED REVISION 

CNS-MS-43 NOS 
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(Ll-92) 
STEAM NOZZLE 

+180 --

(Ll-86) 
SHUTDOWN 

+400 --

> 

(Ll-85) 
WIDE RANGE Q" 

o" 

LT-92 
(ROSEMOUNT) 

+60 +60 - - -__ -~ ELEV 

o" 

REF 

o" o" 

LT-61 
(ROSEMOUNT) 

-50 

LT-59D 
(ROSEMOUNT) 

-155 --

(Ll-91) 
FUEL ZONE 

+60 

o" 

(Ll-94) 
NARROW RANGE 

FW CONTROL 
MT/RFP TRIP 

+60 

54.0- MT/RFP 
TRIP 

. ALARM 

IN.I 
-

850" 
825" VESSEL 

/

DO'.'._ ~OP 

50" 

722.25 VESSEL 
L.._ FLANGE _..J 

'\ 100·.:._ r 

650" 
- 640.0" 

600'.'._ 

MAIN 
STEAM -
LINE 

42 5 _ HIGH } 

LR-97 570.75 (8) 
559.25 (7) 

550'.'._544_25 (4) 27.5- ~~RM 

o" 

LT-52 
A-C -

(ROSEMOUNT) 

519.75 (3) 
~16.75" 

500'.'._ INST. ZERO 
_ FEED 483.5" 474.75 (2) 

WATER ~.Q" CORE 

450'.:_ SPRAY -

400" ~.75 (1) 
-

ECCS 
INITIATION 

+60 --

-42 -
HPCI,/ 

RCIC 

o" 

-113 -
RHR,CS 
DG,AD~=.150 

LT-59 A-C 
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