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¥ University of Missouri-Columbia
PHONE (573) 882-4211

FAX (573) 882-6360

March 2, 2001

U.S. Nuclear Regulatory Commission
ATTN: Mr. Alexander Adams, Jr., REXB
Sr. Project Manager

Mail Stop 012-D3

Washington DC 20555-0001

SUBJECT: Control Room Print Book (created 12/08/93)
Reprinted February 19, 2001 (includes Revision 1 though 26)
Dear Al,
Enclosed is the reprinted edition of the Control Room Print Book which includes
Revision 1 through 26. Please return or destroy your old bound copy as it is now

obsolete.

Should you have any questions, please call me at (573) 882-5264.

Sincerely,

Jots e FGAN o

Paul S. Hobbs, PE
Reactor Manager

s
enclosures

AN EQUAL OPPORTUNITY/ADA INSTITUTION



ASSIGNMENT SHEET

UNIVERSITY OF MISSOURI
RESEARCH REACTOR FACILITY

CONTROL ROOM PRINT BOOK

Effective Date: 2/ ZZ/ 0l

NUMBER 4

IS ASSIGNED AS FOLLOWS:

/]Quzc.‘«nb—r Adorms, a—r

NKC.




Revision No.

26

Date Filed

ISSUED NEW

CONTROL ROOM PRINT BOOK

Effective Date: 2/22/01

Revision No.

Date Filed

Revision No.

Date Filed

BOOKS




L A A




Prinfindex Revision # 26 - : Page 1 of 1
Created: 12/08/1993 Revision Date: 2/19/2001 Approved. ___
Reactor Manager

Page MURR Sheet Revision Revision
Number Print Number Number Number Date TITLE OF DRAWING
] 22 1 of 1 1 12-19-00  Facllity Air Supply
2 - 4 i of 3 20 12-04-00  Process Instrumentation Control & Interlock .
3 4] 2 of 3 18 9-16-00 Process Instrumentation Control & Interlock '
4 4 3 of 3 25 9-14-00 Process Instrumentation Control & Interlock
5 42 1 of 2 32 11-17-00  Reactor Control System
6 42 2 of 2 29 1-05-00  Reactor Control System
7 79 1 of ] 14 11-23-00  Annunciator
8 138 1 of 2 31 9-21-00 Annunciator Control
9 139 1 of 1 2] 11-23-00  Safety System
10 -140 1 of ) 13 4-06-98 Rod Run-In System
11 156 1 of 1 25 3-25-99 Piping & Instrument Diagram
12 172 1 of 1 13 10-26-00  Pneumatic Control System
13 . 203 1 of ] 12 11-30-00  Area Rad Monitoring System )
14 344 1 of 1 13 12-05-98  Demineralizer-Regenerator Piping Diagram DI-200 Serles
15 502 1 of 1 23 1-28-99 Secondary Cooling System
16 5§22 1 of 2 18 10-20-98  Electrical Distribution
17 522 2 of 2 7 2-09-01 Electrical Distribution
18 523 1 of 1 16 12-19-00  liquid Radioactive Waste Disposal System & Waste Tank Pump Controls
19 895 1 of 1 8 3-14-98 Fan Failure Warning System Schematic
20 1 ] of 1 13 7-29-97 Deionized Water System
21 956 1 of 1 8 1-03-01 Secondary Low Sump Cutout
22 1091 1 of 2 9 12-19-00  Domestic Cold Water
23 1386 1&2 of 14 3 9-01-92 Relay Schedule
24 1386 3&4 of 14 3 9-01-92 Relay Schedule
25 1386 5&6 of 14 3 9-01-92 Relay Schedule
26 1386 7&8 of 14 3 9-01-92 Relay Schedule
27 1386 9&10 of 14 3 9-01-92 Relay Schedule
28 . 1386 1M&12 of 14 3 9-01-92 Relay Schedule
29 1386 13&14 of 14 3 9-01-92 Relay Schedule
30 2324 ] of 1 2 11-10-00  Valve Operation & Air System
31 2325 1 of 1 2 1-04-96 Pressurizer / Nitrogen System
32 23N 1 of ) 5 10-19-00  Steam and Condensate System
33 2432 1 of 1 3 -3-22-99  Auxiliary Heat System _
34 2439 1 of 1 3 11-07-99  Fire Line Loop at the Research Reactor Center
35 2522 1 of 1 0 4-07-99 Murr Print Legend Symbols and Abbreviations




]
|
|
|
|
!
|

e 1

WASTE TANK ROOM

. TO ACID BACK-UP
VALVE CONTROL

A=-183

HOSE
CONN.

) | A=190 A1 ﬁ-llg ™

AR DISTRIBUTION &= @20
COOLING TOWER AREA

1 114 & vare —D<—
P, HEADER

voP-30 | $-173

Evop-a
HOSE
CONN.

ROOM 114

A7

'A=38 AR SUPPLY A-
A58 -6
-81
Hose ) ( Hose A-30
DOOR
. CTUNGERS
= 244
A=140
NORTH SOUTH
2426
g
A=

° —-Dq—w
- f

MAM AR &
P e

A=19

FROM MAN AR

COMPRESSOR
(SEE DWG g2324)

TO 114 & VALVE
Q.P. HEADER
SEE OWG #2324

S-173 5174

CONNECTION A-109

CONTAINMENT WALL

HOSE RERL
g Mm BEAM PORT SUPPUES FROM WMEZZANINE
'smv PORT A__,*A_ oY Aol Z"" A-108 A-m§ A=t Hoss oo
QUICK DISCORNECT A-108 Pt B
BP-A 8P-C At BHAUST
A-133 o8
UNLOADER ig Land
3 | REEATRNER. S ;
* A-184 A-N0 DHAUST .
- 161
| 8 % 5Y mermes LEGEND
\—1
- &1 PRESSURE REGULATOR
\~159
IE - Oém i] PRESSURE RELIEF
SEAL TRENCH = *A—l‘l
. ﬁ:‘ D‘é SOLENOID VALVE
' [ﬁ THREE-WAY SOLENOID VALVE
DX THREE-WAY VALVE

DATE: 3/19/97

DRAWN BY:
LRRLEY

CHECKED BY:
ENGINEER:
COOE;

REVISION NUMBER:

7

REVISION DATE:
5/19/97

|

FACILITY OPERATIONS

ressarch reactor facllity

>_
—
o
o
-
N
i
<
>_.
-
—
O
<C
L

UPDATED FOR CONTROL ROOM

12/19/00

NMURR NUMBER:

XA
REWSED PER  CONDITION ASSESMENT DON  [1/15/%9
REVISED PER  CONTROL ROOM DR | 8/19/88 2 2
8 REVISED PER MCO. PKG 97-2 DR 1/5/%8
7 REVISED AND UPDATED ON CAD IR |spepr
DR

OESCRIPTION




il
| wmn
[l

LRI & |
13 _;—]vie gus! lg I} ARNAR gx )
eIt o i it
EH — o %o Wb B il ',g:
e |y §e§e§%!i s | il
s 15C gg fhies il | | SOEoRE L
S nnE | AT
e DRTE0ET | ;
ey [ S g::j!quii:u:ljx}:jm Eiifiﬁ%eh!i%'
o = 0 e OO PO PR RPN v
! i aeee ‘RN EREHEEN
Oy | Coldjn i
; .a~ "'!E _i_ﬁg"r——.——@L }i:}liliildid!:!:!du & ; A
! e —la [ o ' T e lale
It ép_i_.,gi, __%! ] kil E' 3053 |2 a
L = —. i1 o
i i -!5 bl
- omla B BRI e
HE RO Wi e
z -:., ..,.5 1I8E
ot - I
e i
o= | ~h i

cotacy| won jaowce] [cwencr ] ww | wowm
K i X
X ]

S ; S Al
i :{5 |
Ay e owolg Ly " S0 ehyg .
v{;zi 'i T "?3 _: . 1 |2 i. 11" B
o] = | hh , oo
RE NG e A -
o = 3 PR,
}’\['Ef—o—no:w N ! ,q!}'—-q! s 8 1y 8
Lol - i | |

=
T
e A m-.i ..i.:}r-l rony--4y
-2
Tl T
]1g -
I‘ .
|
NOS

I
5

3 I! AL
»0——;;;—"{?'—0—'\’—-0 ﬂ#{l m i 'ig
: ‘!l h Pﬂ'ﬂ——‘
liﬂl I! _1 1 |
oo Ty L]
o e o BN ot R L
F()—-—-&;EEL————————;Fi}—A; "'?"j;Lg il %
mi B ; 1»—?—'1F0-'l-l'i—ll—<.!-*"1‘<’>*'§! >
) 4 i’“! i 1] 0
: N
doyp—b—arebi o
e[ 7 >
! . fi—sii& !
»o—?—-l T ] ]
iR . e
:ﬁi———l;§;14D—j;§;:b
§ 1
[ h—ﬁl gt ]
4 . ! I [ ]

- gk

2201 DAQ 338

¥Sd2 WO
JaAre




A POOL WATER INLET-QUTLET TEMP REACTOR WATER INLET-OUTLET

HEAT EXCHANGER QUTLET TEMPERATURE J CONDUCTIVITY INSTRUMENTATION |

400
rog ot po%,%u.};r °| lﬂg—mﬁmvm . | r“f,‘—m_'é : ' A
RID it 00 o -y
a5 [ [ s [olm| [ B R 8%, LT
LM 3&@5 53 4y 3,453 b "“" I I 0y
Bl o S IO T
111 | é% %
EWPEN
iL :F < ; R ===
_ = | T1 T 4
> > < > -
: IR | i
CL _ | ] l j I
300201 : <'§- [ <<§ | l j g |
| pih Y-\ wzm" " — EIER:
B’MN‘ 011 1516 EP NQ. 1110l €P NO. 908 | l
199 13l {38, 8 B sl 109 BEP )| | toan | L1 L il
%Lﬂjii M 8 | 1165" | 5§43 2
< b 13 I 100m] 1. | NPFER
e e | 3 AR 3 T 1
OUAL g
g Lop g =S ' { | 3% (3%
AlBisol2 4L 2 | A /
1QQM—§ 1 I
%aomm.s__ | l 120V, 8042
| | | ¥ &
l |
5n Eﬁ 3 8 | | Lo ?q 8 %?sgg
HONEYWELL POOL TEMP RECORDER a " o2 HONEYWELL PRMARY TEMP RECORDER BRI S e | -Ozo-w"%%mm
5 ‘:'F 18 aer al @0 ,i oL_u0. | | 812 18 17
HOT {18 il — 400 | ke T | | 90 9
| | TN | |
5 . gbﬁl % 2
b _E Tor s 9080 CONTROLLER E:}m"gv Soa5 .,é‘}f CON | l nmmres ¥
EP NO. b Ep ,IgogaEgR | | SEE 0¥ 133 ,
T s, e TC 957 Ym0 ' | i
LOOP A 908 C - E‘: LOOP A 908 A |
no 21 : I
g [ |
I‘J & ,8. [o7] a o8 {3
TE(&.{% *)?IEJ})AP T ANN. GVRASS. 'L%Lvéﬁys ‘ ners AR loy, t k ] + 12 8O |
MVTEST WV TEST ik . 52 : | orsum——ros & 29 28, vol Bk s |
POINTS  POINTS — - pp— l 5 R MR gol M8 _manet |
] olljz sm g | 1817 " 7 - o I
s . wr—“l — | 3 |
| a0 02 1 AW E KR
s guE  mormiRtd wl | L] 9 | |
012 gol 100 N1t G~ . I |
" SR &0 W12 L
i (ope T EER :
- . . 804 -
0w POCL DEF TEWP
e e %+ T OFF TEAP HOCATIR } T s ll
I ' al VOTHSTALD  OLD GE. DWG. NO 104R784
Topw | PRO
s, - JOMW -
REVISIONS PROCESS INSTRUMENTATION
No] _ DESCRPTU it DATE CONTROL & INTERLOCK
(TEMPERATURE INST.)
RESEARCH REACTOR FACILITY
UNIVERSITY OF MISSOUR
7 oD aliwe | Ty pouon [0 ms | W Eape
bl ol | SETNO2 OF 3| mko 41




) 1 avo | A8 NOULRSISIT ON ‘AT
m APJ re/efy| ¥ Qv NO CALYOJN ‘S3IONYHO TIN3D [~
ittt 28/s1/L] W@ €~L6 "9%d "OOM JO NOUVTIVISM 1z
—HV pe/oc/zL| NOO A~B6 Did"00N <4
wmannN sunn | 8VLV R0 1~68 OXd'00N 1
e ———| 00/y1/8] YO 1-88 DXd0ON %1
00/81/21] Y 1-48 QO ¥3d SV (24
LN
Y S04 D
O % l{! jﬁm;ﬂ [ 3 MR
O .
S 9 i
l S ®1 R ™| '.\l
" i SUEd  SINOd
°Z “ =283 > snzmoman 3 Y
— ..Nl — Erl.m Eﬂ j.
Qo w ©
—
= 2=
o M
ATy
O — _
o=
O V DS ‘M1l
= = [l
Vﬂ m — w .4 -Slulnlltu
10C  wvmos—ol Hop—— e
N ﬂé. li’o Solig
-] T "
[l
-t oW { ]
" 1=
= ¥k
MWW L
lmoc"nl..-m_.m Lo e $ ] 53
u |._l— c AMNDFCEKM - . m
B S prpr— B el -~ — 1 BBk
WOM' t 3 io..“m o :b..w-* ...w..h
w — iy ro-ad O oot ] H.uﬁh.l.an! V() ’M o~ ”.“ m
w’-l_ “ Jv. ! M - ot x| v
= |A o m jw d ‘ﬂ 0 §a¢
g Eg 2,
o ek
_.I.m ccmnm”ﬁw. na.—.n".cco_-v we g, H
£-424 Ol r4
-~ CMIM. e vu?lh oL vu !H.!Hl»..v o = =S
w l't u‘ "
O
WV \\ == R =5
— ] — TP S— > S Grertl T S G——— — S . VE— = —— ) c-empuT & ev— ) .
] T
_3% ol s [T i e | BSG w me m
8/0/ ¥
v B g =
RBINON zom_mm
3000
UTINONI
wn A8 DI
ATRI P
A8 NNV
ave
| | | _ _ _ | | _ _
WO AUVONDOTS FNSSIU dO0) BOLOYRY ] A s | 300 V' aoss | veos ) UNSSTud HOLOVEY I ¢v wiommy | nouviamwsw mou wzovowae | NOLYLNGAOAISM MOU MILVA NOLOVRI - | NOLVIKIALSM MO Y3LVA 00d |
pes




e

oPoT TO CROUMD BUSS ]
YORTH TOWeER i UPS DIST. PANEL, 43 19 is2 183 154 133 158
E BATTERY ARM'S MASTER SWTCH RANGE SWTCH CONTROL BLADE SELECTOR CONTROL BLADE STARTUP COUNTER
. ——
121 PACK » m g POSITION g POSIMION g}m QSATION | P POSTON "
= — [ = ol | [T 2 wHEHIBINEHIRG 5w [cer DATE: 11/47/00
(=] [ P 3|oFhestlon | [2 Bl als|c|opmq AL 15 . L1 ORAWY BY:
ware T 2. A CRE iz i e e v S -
INVERTER ELGAR e o s 2 X Ix 2 X X 1= 3 < 3 = cﬂ:N mﬁl
gw«:m 9N I i : 3 X X N EE x mrm&srm
ry X x SPRING 0 i3
¥ il Tl I It 3 Bl e o e B e
s SWTCHES @0 sl x o] ix X SPRING RETURN TO
BYPASS SWTCH ! 7 X 7 X X 158 CENTER REVISION NUMBER:
PASS W L—‘ WL s] Ix7Jx o x| x AL 700 ] x
[, — RECORDERS/ » : 9 |X X RUN-N 's REVISION DATE:
o o TOWER 10 w0 % x 1//7/0
[Ty D T W] x X g POSITION | POWER LEVEL /
sy 13KVA, JPH r— 12 X 12| x | x § W'ﬁfu g POSITION
IO (30,/120/208V] ﬂ%"m ped ROD 1%
CONTROL 2 1% § oo aw| 100
ey
[ Jzsawesr P pus AT T[] so o wor %)
133 2| §x SMW INDICATION Z
W 159 3 X | RANGE SW. 10MW o)
) TPROWER™SCHEDE & T [ X | race sw. s-touw O
5 {x RANGE SW, S0KW —
oY oozt
DISTRUTon WR_AMPUFERS f=-113 —o—=A -g; T 2x x SPARE <C
CENTER CTR1 wH) 151 & 2 7 X_| 10MW WARMNG LIGHT o
Ep "s 1% 8] Ix SUW WARNNG UGHT
POLE (oo PENETRATION . 7% SOKW BYPASS L
BPARE {1004 Y P 12— I+ PR TR T CRER CIEME SPARE Q.
S POLE N T 3 X |x SMW BYPASS DPS 020 1@
oA [30a 204 253 20v0C 12 X AR Z
P PoLE]S POLE =3 13{x ix SPARE nes
1512 y o
S L Y . wtd b URSET 14 X_| 104w mescATION W
) PaLely PouE wn - ST POETON] | CORRENT 194 X b — 3
r’“‘i SPARE 14 g m % |POSITION 2t P e 3 g
- [} 12 X T e
. 1 é o 5! 118 O B ary|e g“"“‘ _191" emd =
GFS OIaT, prfch oo g " 1% |x AENE E X {2 NTERLOGK TIKGHAN 8) - O’g
paeL g X 2 X E <Csg
LOCATED ON MEZZANNE 3 ]x m—mcie
NECH. EQUIP, ROOM 278 un W
R | 7 ] -
08 108
ToR
[Blk—RELAY PANEL CAMMA METRIC 18
N "—m_w 1512 ks 1 SCALER RECOROER REGORDER Reboroer i
us 27 usx uz DRAWER UURR 40 MURR 40 MURR 40 MURR 40 MURR 40
P e O~ { (31 ‘N-LILFO_Q 2540 54
ANNUNC. 113 V) @ T 108 POGL FLOW BYPASS REACTOR FLOW BYPASS
Ac ‘ 0 107 | _|\—w7.__/ \—107 —/
R I' o] l | s . g g >
* HORN L1L12 we e 51 R
s r— ) 102 2e o o 3 Hx [ux Jrouw 5 bsokm Hx 10w
b3\ 0103 e LF o 108—0 ] T t | g 521A|5218 al Isoaa -
[ o 151 ) STACK STACK Wa—2
1 X X 1 X X (f)
u7 vowtor | | rECORDER
AUX. ANNUNC, <O (Horn ANHUNCIATOR RECORDER | | RECORDER | | Yoxocowa 2 | x [ x 2[x | x >
+—A2 AMLIARY . 0 NURR 138 —213 New R X LY X wn
. AMACIATR O (HoRN 1 T | TIx [x Tx Ix
FANS/ CLOCK o) s X LEES X 1
[J X |x Ix §1x X
415\ : 7 I AEEE O
- — ) §lx [x
EVACUATION PANEL Bomg 0 e 0 0 X g
BACKUP DOORS S % o B 10 X 1X | X
e W __[:::]_ | Sz ) POWERED FROM UPS—2 NUMAC ROD = Z
N L8 i " v REarT, e ren cene PO O
1S VAC {
RECEPTILES 214 RTERcReeCT o
—7 2 . NUMAC REMOTE x
“ TS RECEPT NG Cons D=—1t0a™ @)
p—t 3!_‘9:& =
PROCESS st 3 >
5A ™) . »  PROCESS <
L ISA_, s NSTRUMENTATION .
MURR 41 L
et SHEET 1 OF 3 o
KNFE_SMTCH -
0 - soofi - s2-0 e
. T RWC R
AMS CABINET ot «—m-gz"""' “
1 ANS REVISIONS
CABINET
ARGON G. BOX : NO/ DESCRIPTION fnlt.| OATE | Bessumen
ST E—— A2 o MURR NUMBER:
1 32T REDRAWN IN_AUTOCAD JCA (1117700
> _I ALPHA LAB % T 3 i 42
MEZZAMNE 4 ARCON. d AL ®
wu FUTURE AIMS = N 1791 AN x_Annun e & S| SHEET
—/\——0———{ =[] , Amplifiers and [KM—2 Rec. Removs FC dive
alg| " 78] dtvng TS [ 126785 | 10; 2
LOCA 27 | Added ARM's & Backup Door Ckis. THS | .




. | AR NMVYO3N AT3LIIdN0D oz
o® N sz 5] Y0018 FUIL 030aY |7z
26/227%( 5 JAING_HALNNOD NOISSH O3AOW3H__ 182
= | AvOOLNY NI NAVEQRY |6z
AR
N .V Vo FUN NOULSROS3Q PN
WMIENNN BEAN
TR
-— (-Tni Vi) ! SXOURGLN TAT) ¥M0d _ NoUvOH Noused NOLLYOIN LNOYY YOULNGO
HOLY2ION 30V78 TOMLNGO | ! 00N oMLY 10034 NOLLOTES 00H TOAINGD 008 N B
_ RO 4O MIE OL 135 WS IONVM . e
AIHA G3SO "L ASSPRIGd 008 o3y oL ) . ’ a
C~T MY T 3 9% 8
M LN Ry o«v% @ o
v v v Yoz s |2 20 1 o z sl i
g z L1 evo vuem N .
t4 k4 t4 428 o .u.— ] Q 2 [} \ ' ®wl xop
@) oS o ol TN 14 T vz N &n <o Xtz x08 0 ko | Ko waodl No sawod |no o oo nn ST oL
— f A N_ LA awes e 2 1s X eyt S NUYHOHLW X1 KIN) X0Z< KGN K0P
'®) L] 330 8/vL05 < 4 w S0 O OV A<V 2 ) 2 2 s nSSwm.ﬂﬂ o] CZoNIE| RN
5 w>._<>Nw I_lﬂgv b m . ”M. sl ew a_o— i1 QIBTD SNVIGY = olvy L34 ovY
L oW X0> 0o N it
sTYY 7w ozvY otvvy W oz..ﬂauﬁ_ ] EHS& ° s + mjuju_ o O N oo ¢ 5_. 8__ 4-
8 L .
O e i e g o sk = m ° wos ; Ton ey { ¥
7 @ 3 ) o Loos) g m ° s . . oM . RAYUOHLIA| NvEOHL
O W GO T ° M00S . 1 o %0l 3 X075 00d| x00 T 0oy
626540 m ° e . . 181 o8t 4 halid oMISL l? m NGHA NOHI SO0 IN3HM SN3d0
prd LY 0L est 8 ot el a o v b s ves esss oS
-~ e ozannv B o pre . £ 43T wevecim sot - T T
0 L 4 ) . eg_Ta TV, [z o mus 1 b i 1 ] i LA X 8 ARG 00U DMLY YO
e s g vl J 00 m o1 W o s i i oL ¢ sy 3 =% o= o
O H o | mwos ss o & s s ) £l oS0 s 3 EJ
d & o o L tvzos) g o oy NAVAIOHLM NAVIOHLM
— T 1 I I NI ez o v M08 T 00 0 x0Z o
Q k] e v ° L), cu 00Y MEHM LTS T 008 MR
T T T T vy Lol o Tepe] *+
. £oT —o e T z @soR w
W O @ @ @ oz ol I o e
wSo -] . ¢ <
=< TNV DUNDD R ang AL '— HMOd 1 ! : S—V
=) £ 1NZO¥3d VHOHIM  NAYHGHLM VHOHLM
%)) SRUITTI0OH ost to— st o1 Wuzz_ ) N UM
Lel 5 00u NGHA T 00N NaHM T 00 N3HM
— i | @00 @ @soD 8 Y
m
< ornme
J
¥ iy b
L2y W siw vy oz o \
O gopid DI
o3 IS aLnY 0ok3d
w i C
g > 8 .
s Ime _
u_.l.lonl SARIC Q0¥ ONLYINOIY " onUE:SII-_Toa&dEle'TI nSxdE28|t_Al<8¢8Ez8|iTl NOUVIBH0 ONY NOUOTTBS IV_AI.. TOUINDD HUSYN —————t]
8 3K
M
8 FOURLALM OULNOD
-
g a LOX0L< 008 OV M oN3 Qv N T ¥ 100 T Q < 0100 6100 st
'\Ao. O 4490 \ / N=NOW TVONYR ——— o {118 1 T
Ve IR 213N 233 L T ns
0 wa | SS i =gh | TINCIHOS UMD - gz, S04 ] ol o waisvn
m 21 ey t HOLYION o waon 'yl z100 » viea voa ¥000 n...nB: T st
s N ) onlz NOUEOd 3V D[ gz yz L1 Wi ol e 102 s
-0 Y 2on? g 9k 9 £2F / oM WIRGHL 5 "z
nmw R o5t =N L Ty N vy zd[v= R [V ul] A Lo L
> 6oL 991 sat 7 00 _SaLYLLM §r [l 113
= DRy N\ " s N__vivy oV M=TIJ 00Y L0¢ tod -
- " @mow | 31T ¢ 1o Otge, L51 051 SS1 45y IOHM NG ] o5 2R o€ Wi o BN soorms b © o oia
S 8 omme [etlez L I cd[aV] %4 [ ] PSINYHOIN ARKD PSINYHOIN 3ARK PSINYIOIN AR FSIHYHOIN SARK $Tdd (13 @ TR %
oD LR T T T | “. ' ood 5 o0¥ .M f
N comm 8 oou v ool oz 6T gy
=z e O o won 8 3 ol W 1"
)] LF%.EQ =) _..3. e oo v} o100t ~» et . B 5% win
22t hE RN T & oneF JPRARFT> MU OAIS " Wl 83 N wlo _n [] 11 zsfo 8 I W] zdlnm 2 _8__1] ez T 1w orl
o oon T 2 v 8 - _ © 621 awaoe WO 582 e \¥ Y
——— 58 buw N3 - i
LH OUND 30V wi E L T vk otw T {vj-oti—o osad Z0a € oo o0 don poM | o £l oo
: ooM oNLVIOR (440 o .- s oT una
L X zd *d wz00, ozoa woa| - zioep to188 1ea o8 gt "
ot T 64 3 o M " "T
" P o Tamoess AVHS
o/v/ ! - b jom _I s 1704 b — o
34, ] £St S~ 8 1
V0 NOSKIY .2 oy et e T . =u T = Eaﬂn § Joist s
& sH o en o_...mw B¢ Trn : 3._, ®xn $Zdd Rdd
RAANN NOSKIY = oD 1o Zad YT 82 wms
Bt ) _u ._. ) = | wsve
TIHI_ Iz
2000 v v WAL - TSIy st o reet 2 T e ot o 0z b
N 3001 [ ._| ' ot ol N=NTW ._|
oLy YOI T 88 wune -] —__ ‘MS WNNYR ez
EINON — Voo st L, o o s 10
e a3 NOLLSOd 30V ‘O3 [~ Y=g} v oxﬂ‘wp Calm— e.ﬂ.m_. [, o 9 o _b, — ,c._.luo X ous? ] s .!mﬂ ' N—- !ﬁ-ga
vor L o i Lo” ] = ' oNt = :
"8 MAYNO W ez \.—. T ™ ot .ﬁa 4 n—. ® ougt ._vn Teoz® 1€ 1 p
D | BN / [ m ) yd i ol
10/%/1 Lva AVj 7 . i \ T g 0
ro——— mnans ? NiHoH) 2| /
iwod oo 151 Je3L
AYHOHLM X0 §1 30v8 O3 L= - N IGHM TYAVHOHLIM
KLNN 335 O XUV STIOND * 935~ sllal ABLSYR VRO SMOTTY
O R0 X0T WAL ST 5
0N 0T N COS0D 8 T il o'y § trdd
rolmn cOIMN
0= 150 NOLVIONANNY NI
[




34,75

CHANNEL 2&3 | CHANNEL 4, BLDG AIR CHANNEL 283 | CHANNEL 4, CHANNEL 1 OFF GAS HI SECONDARY REACTOR LODOP | NUCLEAR
PERIOD SCRAM | 5&6 HI POWER | PLENUM & SHORT PERIOD | 5&6 HI POWER | LD , ACTIVITY COOLANT HI COOLANT HI INSTRUMENT
(R} SCRAM (R) BRIDGE HI ROD RUN-IN ROD RUN-IN COUNT RATE ACTIVITY ACTIVITY ANOMALY oy
ACTIVITY (B (R) IRAVN B
SCRAM (R) <
CHECXED BV
ENGINEER
MANUAL SCRAM | POWER LEVEL | EVACUATION TRUCK ENTRY | ROD NOT IN THERMAL WATER TANK WATER TANK UTILITY NITROGEN e
R INTERLOCK OR ISOLATION | DOOR OPEN CONTACT WITH | COLUMN DOOR | T-301 HI OR T-300 HI OR TRENCH SEAL | SYSTEM LO I
SCRAM (R) SCRAM ¢R) ROD RUN-IN MAGNET ROD OPEN LOW LEVEL LOW LEVEL WATER L0 PRESS )
(B RUN-IN ¢B) LEVEL REVISION ATE
REACTOR LOOP | PRESSURIZER | REACTOR LOOP | REGULATING REG ROD ROD FULLY REGULATING REG BLADE 60 | JUMPER BOARD | ANTI-SIPHON 3
LO FLOW HI PRESS LOW PRESS ROD <= 10% BOTTOMED ROD | INSERTED ROD <= 20% % WITHDRAWN | IN USE VENT TANK 2
SCRAM (R) SCRAM (R> SCRAM (R> WITHDRAWN RUN-IN (B> : WITHDRAWN HI-LO a
ROD RUN-IN PRESSURE -
(B) Y
Lot
23.6250 : o
REACTOR LOOP | REFLECTOR LOW PRIMARY | VENT TANK LO | POOL LEVEL REACTOR LOOP | REACTOR LOOP | REACTOR OR VALVE S-1 ON | REACTOR =
HI TEMP HI-LOW DIFF, |HX aP SCRAM | LEVEL ROD LO ROD IN TEMP LO FLOW LooP LIMIT CONECTIVE -
SCRAM (R) PRESSURE (R RUN-IN (B) RUN-IN ¢B) DEMINERALIZER VALVE i
SCRAM (R LO FLOW S46A/B OFF =y
CLOSED 3 g
amt 12
—EG’@
PRESSURIZER | POOL LOOP POOL LOOP LO | ANTI-SIPHON REG BLADE PUMP S0l1A/B | POOL LOOP HI | POOL LOOP LO | ROD CONTROL | CHANNEL 4.5, = ENa
L0 LEVEL VALVE 509 FLOW SCRAM LINE HI QuUT OF AUTO | ON VALVE TEMP FLOW POWER OR 6
'SCRAM (R) OFF OPEN (R) LEVEL ROD 5074/B UNAVAILABLE | DOWNSCALE
SCRAM (R RUN-IN (B) CLOSED
POOL BELOW REFLECTOR FUEL VAULT SECONDARY REACTOR OR PRESSURIZER | PRESSURIZER | PRESSURIZER | PRESSURIZER | FLASHER
REFUEL LEVEL | VALVE 547 INTRUSION COOLANT LOW | POOL LOOP HI | HI PRESS LOW PRESS WATER HI WATER LD
SCRAM (R) OFF-OPEN FLOW COND LEVEL LEVEL %
0
o 2
O
i
O™~
Z9
- )
ANNUNCIATOR SEQUENCE 34,625 %%
<<
CONDITION TROUBLE CONTACT | NAMEREATE STGNAL ) ypipLe signaL 5 5
NORMAL NORMAL-CLOSED aFF OFF 22.625 > A
: _l
ALERT ABNORMAL -OPEN BRIGHT-FLASHING ON eo
AUDIBLE SILENCED | ABNORMAL-OPEN STEADY-ON aFF - PANEL CUTOUT
RETWRN TO NORMAL | NORMAL-CLOSED DIM FLASHING NO
NOTE: DO NOT ENGRAVE ANY NOTATION pregrvE—
RESET NORMAL ~-CLOSED OFF oFF WITHIN PARENTHESIS 79
OPERATIONAL TEST | NORMAL-CLOSED FLASHING oNs SHEET
NO, DESCRIPTION INIT! DATE ].UF 1
14 {REDRAWN IN AUTOCAD JCA| 12/9/00




k
4

A overun A rorneme coma, %
- T = = o =
2 (T>-u " - -3 roe rone rare rooru b
e e T R E RS
H H 3 i . o [dl_._l — A A =73 VN OATE: 5/18/95
ihﬁ“n ROIRRI I N REN R ¢ iR
« B o = - q;h-x ™ v e« o m s ﬂ'

P i
; OO LI BT Bi ar ™ - 1
§H§ i; } »4! ﬁh »1':| :'(1 Eg »cg j} ! - "'% A'm--w -éA :" nét :'...m 4 %";“ %w g’%u e sy Toman
Xl e E e R RN T ettty I
— 8

-.....0
cb-2__ | rmes]|s menm scrwang

—\/\——T-—-ﬂ—u -‘n’& 3 AR PEANG -_‘

1
, 2

: ~ ! ;

Yjm— ) S

AW S S G T TeA T & O O ¢ [ ] [ [ ]

,iéé%%%%%g%g W e ~m et SR I A0 O

‘i“'i“‘:“‘i'%

»
L)

- . — . - unl l o1
é: j ,‘:l[-'- :L j:I[- ! L ! 1 . ! '%’ %l: ) | ;é: ! m . %" Ll Z%: iy

-

4%
uev.i..

k)

2 -
; 7

' 5 ﬁ | ; - }nl;f .Av ;- n]rnrau}:“v u]n[#:r.. ....1 | . . . Mii_‘
IR AT AR T T
L i L R e Min & g e oy

0 -~ : Eun ] 51'4 & :

FACILITY OPERATIONS

research reactor focility

. owe
Ut
~r. oo
»
[ sl
T
o
"'{j
G
UNMVERSITY OF MISSOURI=—COULAMBIA

T
i agﬁ L

¥ 3 ANNUNCIATOR SEQUENCE~AR
- - -t — - » - ‘s > > - ol — 0 ] ..,| - = . - - TROURCE— THAGRCCATE ™1 KOS
ncon Owem | | fouwEL 1 a3l OUNELE AR |OWeE Lim| | AACTER oo e smoomty | mucT tor | | omse | | mcre oop| | eecssecn Jaeon neacron oor | [ ro e | [owme caee] [ w0 wor o0 | o — o, LT, o oy _mm A ELLNT e B -
v || comrae | 7 e | | e wiowy | |1 wicvaTy Vet sy e e -] Qroe whce || WrowR | | owTecT e [ N . oo NORMAL NORMAL OFF oY
o o o0 ™ 90 = AD -8 mu—u o ALERT W:.:zcc: g[tm‘s.:.cm zr —_l
] [RETURN TO NORMAL _[NORMAL—CLDSED] D MLAS WG| ON O
RESET MO AL - CLOSEDS OFF
[OPERATIGHAL TEST m:—a.m ngoa oN '
[ 9 I——
oo o) - gl o4 ek
— B —— = i = — — 2ot — e =0 L= ot (=] L T R 1' Nt fi-2f =3 1-a [ a-sf1-a ] v-7 ] 1-8 | 1-2 ] 1-10) Z
syl (o SO | | SEkel LBERE || e | S || R |(me | [eRe] | ee e o) = o press e wdp e Sl Rl Rl K e O
inedomtliad ol i "o o Ll 13 " 2=t | 2-2} 2-3| 2-4| 2-3| 2-8) 2-7| 2-8| 2-8} 2-1Q
I“ - =3 T ool —(;]’\-; LRI RRG) O
" - -y - ™ lu-m u~n » -7 72 s —
Nirl ""‘a m' {}L}- j @ 'LJ x| [FRERE B %ﬂ ?;} }“‘ i " 13y e I A K2R 2R KN k0 e e e i i
| ™ m\o/ wag S aax | ) o = " -.';:.4 -.:. [P 1an ‘[1' 4 Saand nen °°°'< Aoo::‘v:ma: . "L:: ;&-; (b-R)l &-)3 (4;)4 (4;)5 48] 4=7] 4-8] 40| 410 I-C—)
-t T, O § L) U'.‘-_i Ko - “Yu-
4 T
- o s — "j—’—l—ﬂ‘_gw_ e MR R R G EEE <
-4 -t -4 =1 >4 *3 o [ - 344 8 e - ot ¢ u.-ée ng [ __N_ 61| 6-2) 6-3| 8~4] 6~3| 68| 67| 68| 6-0| &1 . 6
AP B AN POCs, BOLOW MEACTOR CR WU Sy (EWACLA IO ynty A~ on oA, OB WIOAN VENT TAMK e
w2 . el I Ml | i | e Kl | e e m-..;]z .| [ me | [0 [ L ©
g - . ELEM. DIAG — VPF-0890~-2
¥ ,,_? Y, = ;.-.? i i. i. s l.,“,_? J ¥ i ! EN ! e 3 T4 L ’L,“,j } ﬁ' OUTUNE - VPF-08990~1 %
= g I‘“‘ = = = NOTES:
8 L ' § ek 2 ¥ =T Uty 1. (R) INDICATES LAMP TO BE COVERED WTH A RED CAP. (8) =
—d oame h | fvves Lo TR, S I b INDICATES LAMP TO BE COVERED WITH A BLUE CAP.
- - ke su— =7 a4 = 2. mm DENOTES JUMPER BOARD CONNECTIONS. <
WOy LDV, AL P00
-t L] -3 m [ ]
Low now X 1] oy s
L K] [ ;—? o = L e, REFERENCE _DRAWINGS
wome ol surr e =22 & 1. NEUTRON MONITORING SYSTEM ELEM. DIAG. — 40 - 5. REACTOR CONTROL ELEM. DIAG. — 42 J_| oD PAGKA ¥9-1 s
! RNy 2. PROCESS RADIATION MON SYSTEM ELEM. DIAG. — 202 6. PROCESS INST INTERLOCK ELEM. DIAG. — 41 SHEET 1 OF 3 20 | SO0 PACKX 90-1 (Cx-um NLow & Poal RoW) o | B/
w wazox 3. SAFETY SYSTEM ELEM. DIAG. — 139 7. ROD RUN-IN SYSTEM ELEM. DIAG. - 140 I | UPOATED PER COMOTION ASSESUONT oo | \/2/%
prsentrions 4, AREA RADIATION MON SYSTEM ELEM. DIAG. ~ 203 28 UPDATED ANO REMSED ON CAD DR | 11N9/97
REV. e RN nave




k. | §2§ " m N
e —‘n’k——i‘.ﬁ S I U ; E

E ! B o 1 M . -
!5 EI 1L ﬁg SEE o
gi’ Eé i . L’g—/ ki !iﬁ
: 1 ¢ T B
: s-:‘ . - 2 r 4 ' | 2 ?E ;_[?:H!E‘ ggili! :
T e
g RN <y
§ | ! lgg AEE n;g n; :H;
- Bl 7, g,
I 5 '!I f ﬁ “ 'l ﬂ: E,L:ig
————— === . i ORI
i
5

e L b S

JRPRRROY. g L -
X ¥
X T
LD

T7L8 G 9801

AW

Ly .z

Balalnin
b
3l
52?2
sgg
gEi
3
; L
; S
TR
i gé@ég
"R thas
5k
¢ 3 ' | «8 33 2.8 %
1o §6°3 § g38:°
— ({gg SAFETY SYSTEM mmlrr.afum-m Eg g Qg gg
T FACILITY OPERATIONS | # §




DRAWN BT

CHEOXED DY
EMGINEERY
coe:

REVISION NUMBER
]

REVISION DATE
INes98

SRILEY

A}|pop} 2010090 Y2JDIERJ

SNOILVY3dO ALIIOV

YERTOI-RNOSS A O AISHOAMI

WNILSAS
NI-Nfd U

BATEY 3/16/98

JJJJJ

e

REDRAWN ON_CAD
JOCIPFTEN

-

1

e T T T T R TSR s e e e e e
|

(i}

r
|

TE=e

:
L

3]
k¥
1y 13

i¥ [u] AHHHR |

Byl

o

S Lad ?
1

o uif

| Y
U

4l ¢ ﬂi?«“_s
!

|

Tt

!
At

G
i
Hi




| © @sraY SY 001 Y
L 340 @O0 g {c 0 €1 zgfum)”:)— JOORAUN ¥ WHUND wuvuamus:m S?Dom“ (z
@ason W
s | 1® WUND ¥ mvm%u;m 0 v/ TV s (zt ol S st -oufg‘o WoRUITO i’f-
] '~ % (om0 " ) FALAS THIND S (e vy Borisz 30 e N b i
9 g L wonan
WMIGRNAN HEA RO CTWIOHHL 50 NOUDTNG SMOHS ——
I R R o P4
PELSAS DNUVIED JATVA = dOA SO0 ANYARIY/ 004 =SINT WIAYIH  —m
SAWA TXIIN /) ~ 865, e ey
WARH XOTW IATVA ~ 95,
] A 100 B0 000~t
" N -
anaa T ""'W—*’g WLva -SWR
@/t el
oy 4 LA
o vios-4/1 4 . o 10GA
e v /C—99% voc N
= — | M -2 AR
el e oy oA 2|z
! eric—9 é,li;t—-.w:':. .
) - oo - @—sd—
HOLDTTIO n -
) w/| Svo 40 w5,/
== g) l — 1naA
;2 o
P = SOWXS NOLDITIO RO
A % o WALSAS NOLDITION Nivad o
oves
3Z> — ] X-D *Kic-2 B S i ®
] r
A w05
- SNIVHG SNINNNY
104
{1
< F-=-1 , . e
m s | ws-2/1 A e
1  §
z o . , ;
— A
L eveio-t/1
) ) L a105 A 0008 Wweis-2/)
-1 et AMY Pid
S O
. ic-.0
L = [is-2  XiE-0
o . J0A are-0
. a
O 1 v ) o
s ®1s-2/4 vocs-¢ voiE-2/1 ey
s miac 1 B ) TR
§ > - A/t oi=-008 "B '. @ hdd an
g é Vo4 & MRS —— Lm a18-2/1
S O g- 5200 O U ?ﬂ -——D & u.lc-.i o
—— ]
ri g D r I , 2015~.9
K
(2]
g = aszn | p—iH— ?@\ ]
= m Hn f ' il Al NOLNOR &4 ROMS = - ® o
a ) | @ddva ey ,
=z N mc?”‘“ .
of o T (B s 59
0 A —aezwn | (& ST
~— 3
m b i (o= oveis g é
: - ==
()
o PR —@>
p— ¥ S —-
O - R
=z “’;\_] . . (0) ri-.m L) oot1
wn v et \Li Wivi MO
0805
sas| -~ A -
+/01 2 1A L.
g%uL 71 4-508 B = E oot
AUYQ NOSK3Y lg
(25 &
2AANNN NOBI3Y 8 ;
sy . e
3000 i -l-‘.c-"ég‘?-s--} - : ‘ ®
LTHS @
S ANaL = WALIINOO &
33 YTINDNI W VOOV 1 g g ws-.0/4 |
g @30 || e wnoser § vees-.v/t o= I ] (]
100 / v a-03 0 ~—- Yo%~/ 52 wse-a/l — 1 sei-2/1 -
A8 NAVH0 | S 3 |
#o01 vTos-.4/1
se/r2/7 Atva
Nisars uy P iee
o . aw
v ois- 2/t m-.o/s';Y‘_l
090 WA OO /) [ )
voro-t rvess .
] 1508 \op -~
N -
poe JUCYS 2 = [y




WY O%d 01—+00}
A
ww w

ATTT R
5%%%’#ﬂéz :
23 le' E‘ i i E
ik uf | bl

n!g:; ;ti
ii;lig%ilig gi
:i’ sl .‘EE He!
|
i
Eig' iy &
e ] £
i 1Y |

g!E xgﬁ fzi

Wﬁ

il qx
=~aiE ia'
E% u; :5;: ’i, ;gigsi :
Eh lgig% ﬁagj ;;;
§§ é ii%i 552 sigg :ggii‘ §
S : Q%Ef;g a%i il gl
X :
i ———rr
40 Exe gipnit
| A
li ]E -J 3

%Eﬁ??i?%

g &mﬂﬂ

——
1EiE
ik §
T g §
| :w . =§ £ 233 “!if fE ii SEﬂi
YETLE 'HmL.pﬁivzi
e MK e
NN “sgaisiiig —
G 2 O® p e
z i
: 3 .
3 © EL R T
P %ﬁﬁﬁ
EE<§ § £ i %ggl
LTI A
Lg% a X T s i o |l

5 ‘ ! SRR L
3 PNEUMATIC CONTROL SYSTEM il L e E
SE FACILITIEmeOPERATIONS § g g




. NOTE:
1, REMOTE INDICATDRDELEMENTARY
. . DRAWING INC E STRUC
NORTH WALL WEST WALL SOUTH WALL EXH. PLENUM-1 SEC. COOLANT BRIDGE ALARA : MANUAL &UREU?S.?& IN IN TION
£ J4-10,000 MR/HR 1-10,000 MR/HR 1-10,000 MR/HR 1-10,000 "
£ 1000 tRR 1-1000 WK WIRE AND CONNECTOR LEGEND 2, GM DETECTOR ASSEMBLY DATE: 11/30/00
B ELEMENTARY DRAWING INCLUDED IN DRAWN BY:
EE E % " E DESIGNATIIN DESCRIPTION INSTRUCTION MANUAL (MURR 1898). u-:*mn N
4 1-6 D 106 | |oate i 16 T B IFE O MW FRR W | 3. SCINTILLATION DETECTOR emess
SEQE ) szth | e Q < Q c BELDEN NO. 17952 ASSEMBLY ELEMENTARY DRAWING
. R1-1 JURIA)  |9-PIN AMPHENOL NO, 165-15. (MURR 1898),
°o oo °©o o °©o o - n I 06 o : 2 1S VAC, AWP ND. I060-L REVISIN MMBER:
Jan Jao Jao Jao J —1 J403 tJ 2-PIN, AMPH NO. 165~ 4, INTERFACE BOX ELEMENTARY
ml =0t Jeat B J301 Jeot R A R e R R e DRAWING INCLUDED IN INSTRUCTION REVISION paTe:
B2 * ) J403 MHV, AMPHENOL T HYPE 27025. MANUAL (MURR 1898).
SEE NOTE 4 5. RACK UNIT ELEMENTARY DRAWING
INCLUDED IN INSTRUCTION MANUAL
A_\m_x_‘-r — (MURR 1898). )
' =z
// SPENETRATION PLATE & : 6. ELECTRONIC CHANNEL ELEMENTARY O
ot | , DRAWING INCLUDED IN INSTRUCTION aar
P MANUAL (MURR 1898). —
’ <C
7. REMOTE INDICATOR/ANNUNCIATOR o
ELEMENTARY DRAWING INCLUDED OIN ]
INSTRUCTION MANUAL (MURR 1898 oo
[ __: e O ® 0 -
L, ] ] R 8. MICROSWITCH CONTACTS OPEN
~ | ] 1 AR is WHEN DOOR IS TAMPERED WITH. e
MM26 //‘ 3]
115vAC MMZ%MH | < " » H 2
v T N D | U [ | g — 38
- / J2 oo oflogejllogollogojoaojeso i TOP RACK DRAWING REFERENCES!: b-—j s
— - L ] [ ] e e e e e 2
C 0 <. O T - ] 1. ANNUNCIATOR CONTROL - -t e
S =Bl = 10 e foet | BRIDGE ALARA ) MURR 138. -5
_ \ W - | [MoDULE ¥e [: ue qu
1svac e o v SEE e € || he —— | KA 2, SAFETY SYSTEM C10MW) - it
MM28 e i | ‘ | MURR 139.
S — e — S S — o FNCY
ei|®°s°fl°e°j[°s°|°e s s " A | |;;:*-"° ~/\/ o—mH430 3, EVACUATION/ISOLATION
/ I i — "“l e ! SYSTEM - MURR 524.
K3
|| W32
" I EXH, PLENUM-1 |
LT ) | [MoDULE #4 —ier— >
| | o} \ SPENETRATION PLATE% %n $_ . het ‘>T L
W
| FAIL I :.—% >
, | AARM 4 Fa1 UPPER 2KIB 2KIA 2KID 2KIA 2KIA 2KIB  2KIA  2KIB ‘
[ ZPENETRATION PLATE < %E LS g e | 16 1soLATION gl AR 4l P e ©?
A VALVES CABINET ,
Sy TAMPER SWITCH : I
& BOTTOM RACK SAFETY .  ANNUNCIATOR = ISOLATION BACKUP -
] B [" _\ SYSTEM CONTROL SYSTEM DOCR
% % \ J Y. PLENUM-2 - HURR 139  MURR 138 MURR S24 SOLENIODS —
— s [Es e — >
9 Sy e O I iy l DA 1-8 DA 1-6 | 0. || B | 2x1A =
SE! £1 ISEE E .
i"l NOTE 2 . S&l_ll {SEE NOTE 2 s%l“l‘ SEE NOTE 2 ISEE NOTE 2 NOTE 2 ‘ m:l '—:"
©0 o o0 o o o o © IB-2 | —ina - o MN30
) RIA 1 SEE NOTE 4 FAIL $_ g 2 1 s
JamT JZOIl : JaoT Jaol JamT JEOILE—_ <ex e 7|9 JZO;-L Jao‘x']i_ o : X : e MM32 g
| | | , | J401 [BRISCE
| |HODULE #7 ey UPSCALE
BRIDGE NUCLEPORE . - . ‘ - o SWITCH PANEL <
AULT - . - — —
S RIDGE NUCLEPORE FUEL VAUL JRonM 14 EXH. PLENUM-2  FISSION PROD ' el < ‘ W
| et UPSCALE Y
FAIL ;-?SF-—‘ > or-e-iSIA <C
| Hye U LOWER NORMAL
Q 16* ISOLATION
= | VaLVES CABMNET | @ygsetSIB
TAMPER SWITCH S
MURR NUMBER:
' 203
) L e MM30 SHEET
MM29 101»' 1




LEGEND !
D CATE VALVE ’
Dxd VALVE (DIAPHRAGM TYPE)
phq’ REMOTE 0P, VALVE

~O-suson

] DATE: 7/9/96
L l - ORAWK BY:
DWG £328 MAKE UP DEMILNERAUZER h /] JOR
OWC £331 PIPING PLAN : CHECKED BY:
DWS 334 PPING ELEVATIONS ENGINEER:
OWG £343 DRAWNG INOEX v,
OWG §344 OLD CHEM-PUBE ) cooE:
DWG #3368 FILTER F-200 SERES e e XD WM _
OWG 970 ACIO STORACE SYSTEM =" _ REVISION NUMBER:
< i3
Pae ®.. N T-x0 » ' B : XMN REVISION DATE:
' < 12/3/96
Ly L - ~ .
’ , : ,
[ > [ ' Jn A 4 (£
! O
-
<
ne [x
n rn o 4] " ng n3 m LIJ
Q.
Oz
v r r r r S
& W
Y A A ‘' * -‘g :l <
E201 E202 £203 £204 £205 -gg()‘g
= Hn
17} -
L L1 ¥ arwten s
5§ 9 10/ aow muact rmou o wery L O @
( L[ em, [ { O
’.—.
| 4 roe ¢ ¢ <
T ¢ ¢ ¢ e T ¢ ¢ ¢ o
| ¢ Tre ¢ ¢ ¢ ¢ 0
L [ [ [ ( [Hﬁ‘nmnam L ( ( ( ( [ prd E (7]
- [ CYRR S N ” g joe  jou joe  fom L LE
e e lr Ir b lye e by = . Oy
e X Yo s E oul
A o S v
| OO
o wr - 13/° O
X K J\ p i f x O«
N N A N A A g z |
= : A A = A A lg_g_ 3 %
Y ¥ B e < & O
o
= Ll
Z
V4 wr (TR
"4 4 2
Ll
e T AT\ ONT L O
1 1/1 AOW WKL WIX MR r
ons
0 RSl COLZETKM FYITOM
MURR NUMBER:

344

13 ] UPDATED PER CONDITION ASSESMENT 12/5/98] DGN

SHEET
REDRAWN ON CAD,REMOVED ACID DIAGRANS
12 | AND REDRAWN ON MURR DWG #970 8/14/98| JHR ’]OF 1

INO. REVISION DATE | BY




, poer
) ' AR
CONNECTION 5203 o
= is—ne r‘N‘ TEST RACK
]
Vi ;
éc)%tgnumw w'! ?_ T a ﬁ 7 —————
5101 ~OETECTe 3 ¢ 2 \gocr/ \gv0ri/ DATE:
10° 10°, 10" VENT ,
TO AUXILIARY HEAT DRAWN BY:
) & 20 S8 fugg“" SE REF. DWS 11727 141 . JOEY RILEY
MURR {2432 (T CHECKED BY:
L L o 1" 51268 s—135$ \3%04/ ENGINEER:
s-38 9
521 519 s-17 oRim . b sgm_ N
COOUNG TOWER DISTRIBUTION
VALVES, 4 TYPICAL
s 233 HT. B¢ 5‘x(’l:\muﬂm() . REVISION NUMBER:
' “+9— 22
TO SINK 138 REVISION DATE:
_________ ———————— m{g 3 ~+/26/96- 3/3/%0
| Dﬁ VAN g it
l 0 Yse13 A U
5~5% I %}7
i G _ z
| o @ 5
5-58 s | s-142 X1 1/2° 9900 —
| | s s | VENT S-40 S-41 <
| | | s-183 g 3/4° NP o
] ) L
ao | m :1?5 | e ' 1 1o auouary al
| | HT. DL ERMARY) HEAT. REF, DWG
é Nk . —D>] VENT MURR2432 <O
z I Xwo-s | |34 S-54 ] W g~
§§S | I iR is—m nNE
3 | 10 waste | o § l e
Y | TANK SYS. Sy Th & { =3
2 | | | 1 1/2°X 5-9 i ‘g‘
| 13 : 0-60 PSIG | DRAN amt— 2
t =
L—— 7] 0-120° I - g 2 %
| | =15
BASIN WALL | 5
| | A/C UNIT 2 L
| OFF A 18" THREADED 0-100 PSiG .._SB%’__S;& |
'S\‘ HOSE_CONNECTION TO H—N—— | 3 Y. St
FLOOR ORAIN HOSE_CORNECTIONS — | FROM FACITY — 14 P (e
5-192 FOR CT CHEMICALS . W Coupressor | g
30715 PSIG | | SEE Do Q& o-er CALIBRA \g9eC )
] 10°-10 PSIG : s-185 s~ | DWG. 1091 4 weL, B“ - ( ' )
' L DRAIN
——ROOM28 T ] L d
3/6°X 5118 17 pAsSAGEWAY 114 -2
| -
5104  5-15 |
! HEAT EXCHANGER
o | EYE 15 (PooL) 321 O
% |
iy | S
gug | o ad
ap 7 oran | VAL q
g§ DRAN  UNE | r 2 5 DM;’: E
=] . Ll >—
e 8 | 10/ | WASTE TANK ROOM 1 & Lo
THROTRLE ] FLUSH
S b : s-23 VALE | I O
f ! < )
| _%_sqoz | >—
s-183 [
I~ | — U
TO RETURN LEG LEGEND
CORROSION —<}—  GATE VALVE —DHq— NORMALLY OPEN O
TEST RACK . N.O. Q
——{><}— CLOBE STOP CHECK VALVE =—J»-— NORMALLY GLOSED
NG L]
—{=G— GLOBE VALVE ' @ AR OPERATOR m
A —-DTQ— DIAPHRAGM VALYE
23 UPDATED PER CONDITION ASSESSMENT ooN | 1/28/99 1 se187  s<m N % SOLONOD OPERATOR
23 | UPDATED PER CONDITION ASSESSMENT o | 1/28/90 FCV = FLOW CONTROL VALVE DX i U CHECK VALVE MURR NUMBER:
QOF = QUICK DISCONNECT FITTING S-174
22 | UPDATED PER CONTROL ROOM DR | 5/5/08 DCWR = DOMESTIC COLD WATER RETURN 002
21 CHANGED VALVE $-35 TO VALVE S-2 DR | 8/7/98 S = SECONDARY SYSTEM
20 REMOVED FUTURE STRANER & S~2 PER CONTROL RM. ORI 11/2/98 = 0N TRANMITTER - RELIEF VALVE SHEET
UPDATED AND REVISED ON CAD, MOD. PACKAGE 94-5 OR | 8/10/98 AX = AUXILIARY HEATING AND COOUNG SYSTEM AR SPARGE SYSTEM 1 1
DESCRIPTION OR. BY | DATE * TE REMOVED FROM WELLS OF




SUB—STATION A
COOUNG TOWER

800A

CONTROL
RELAYS

ADDITION
l@ PUMPS

CHEMICAL

by

— ]

;3-.¢u‘

;:.qnu—‘s

3

BATTERY

PR

Huguaul

-

urs Syt

i

|

JJJ
|

#

DATE: 12/15/00

DRAWN BY:
Fo

CHECKED BY:
ENGINEER:
CODE:

REVISION NUMBER:

BAK-UP DOORS -
ANNING 11OVAS et
¥
elelefe] [ele] go8f>E

4mm<-—‘:i
AL ANNUNG, ¢

150A

NCEPTACLE Rl 111A g

|

L 4
BYPASS SWTCH

RECEPTACLES AL 212

)

REVISION DATE:
12/18/00

TIBVAC QUTLETS (TVETC) &
PROCESS NST.
ALM, COWMPUTER CAR. -]

MECEPTACLES Ml 216

-}

S00KVA, 3PH
13,800/480/277V

AECEPTACLES RL212
MECEPTAGES M. 231

NECEPTACLES NL 212

600A

)

10 KVA

13VA, M
480120/200¢

100 He

DXHAST FAN

roie

3

a
]
E
3

250A

SUB-STATION B MECH.
EQUIP. RM 278

MCC §5
RM. 278

%)

100 HPF DHAUST FAN
r-13

research reactor facllity

800A

FACILITIES OPERATIONS

0A
3 POLE

i

oL, Mk
DIST. PANEL

[\, WELOER/SIOON FURKACE
W DUCT HEATERS

KW DUCT HEATERS
250A ﬁ —
: |\ 2
__/_\ PERSONMEL BEVATOR e, 207
CONTAMNMENT SUAMP PULPS LP.
WKW OUCT HEATERS

__/'\ W1

AR _COND, COMP, 1
LABYRNTH SUMP PUMPS

L
|7\ &% aRc. pup p-18
L&\ G ORC. PAP P19
Pawl"
| 7\ ORAN TLE S e
kI
NORTH WA AR CONPRESSOR
] 7\, 3UTH WA AR COMPRESIOR
MAIN _/\vw.mnus

1800A [\, TREGHT ELEVATER
DN TUNMIL, SUNP PAPS
a3
|\, RN, WELDWG OUTET (HOTCELL)
S\ _WASTE TANK PUMPS
SO\ TaL227/228 ScRBeERS
_f'\_mn.unmmm

A WAL

MCC §3
RM. 278

B600A

1000 KVA, 3PH
13,800/480/277V

FLECTRICAL DISTRIBUTION

© [INIT.
JCA
THS
THS
THS
THS
THS
THS
THS

NO. DESCRIPTION
18| REDRAWN IN AUTOCAD, ADCED TOB'S 445

UFGATED TOADS O WCe-T,
17 UPS—2, UPS—1, MISC.

‘ i dand REMOVED FR—1, EAST VACUUM PUM, F.C.
e, 16|  pave
3
15

7DOED BRKS TO 208120 DAST. CTR. FORKLFT
CHRG,
4! GHARGER I ADOED TOB'S 3, LP—35 10 1107220 DIST.
13]  paneL

MISC, CHANGES, LP~18 TO 110/220 DIST
ADDED CELL CULTURE LAS ELECTRICAL
CONNECTIONS

DATE
12/9,/00
10/20/98
6/18/97
3/15/94
2/18/93
6/15/92
5/27/92
5/31/91

__f\mucm

_/—\ SUB-STAT. MM RULL-UP DOOR

L_/‘\n.o.mc.nm

MANHOLE #93

g
’
:
2

MURR NUMBER:

222

12

Y™™ £ =
w
RW241

[TWO PHASES SH

TWo PHASCS 12
111  ADDED TOG'S, PLUS NEW LOADS ON UPS-2




AN,

i
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W AN ROOM LG T3 68 L (STORE RN & RH) T[GFFICES 236-258, CORRIDOR oot [T]e61 RECET [TA] IN_TOPAZ WASHER ROCM CEAST VAL
T 3 _Pof [Z]Las eis S LAB 237 PILOUNGE, 263 TN L0 TS, NORTH
LAB 287 [T[HENS RM 252, LDCKER_RW_293 SlCAD 238 [Tl26iC_RECPT [ZK|RECPYS, IN_TOPAZ WASHER RDX) ST_WALL)
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| -1 | | OFF |
K1 K2 KP K4 : I | | [RECORDER |
AVe AV | : l : I :
/0 ;'6 A0 10 I I | I / |
FLOAT SWITCH A | | | | ) I
' VA ! ' L _ — |l Yy ]
(CONTACTS (NOJ OPEN WHEN s 0 | 2 X3 | es es
WATER LEVEL FALLS BELOW S0/ I ~S ? ! °
SAFE LEVEL) s )7 / ~ X
s S0 | ~ e
/ / /7 | —» —| |—e & J o\ o
// / // // | B 1 K3 | 20A -
Ly
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1. Reactor Control Sys. #42 7. Process Inst. (valves) #41
2. Safety Sys. #139 8. Process Inst. (temp., flow, elc.) #41
3. Rod Run-In Sys. #140 9. Process Rad. Mon. Sys. #202
4. Area Radiation Mon. Sys. #203 10. Position Ind. Sys. #206
5. Annunciator Control #138 11. Fission Counter Drive #1015
6. Neutron Mon. Sys. #40 12. Control Blade Drop Timer #1905
RELAY colL COIL FUNCTION COIL | CONTACT| CONTACT | CONTACT CONTACT
NUMBER | VOLTAGE LoC.| LoC. NUMBER TYPE FUNCTION
1K1 24V |Pickup when in Auto control 1 1 3-4 NO Auto shim control prohibit
' 1 5-6 NO Auto shim control prohibit
1 7-8 NC Reg. Rod jog prohibit
1K2 24V |Pickup when jog control 1 1 3-4 NO Jog control permissive
energized 1 5-6 NO Jog control permissive
7-8 NC Spare
1K3 24V |Pickup when Reg. Rod in Auto. 1 5 3-4 NO Reg. blade out of Auto. Annunc.(5-5)
5-6 NO Spare
1 7-8 NO Power to Servo Amplifier _relay K5
1K4 24V |Pickup when Reg. Blade 1 5 3-4 NC Reg Rod Bottomed RRI Annunc. (3-5)
bottomed 5-6 NO  {Spare
3 7-8 NO Rod Run-In input (Opened when on bottom)
1K5 24V |Auto shim control 1 1 3-4 NO Power to Auto Shim timer
Operate Limit Control 1 5-6 NO Power to Auto Shim timer (Open at 60%)
. 1 7-8 NO 1K5 Lock in
1K6 24V |Auto shim control 1 3-4 NO Spare
operate interlock 5-6 NO |Spare
1 7-8 NC 1K5 interlock (Closed when <60%)
1K7 24V |Auto shim control rod insert 1 1 3-4 NO Rod A insert
1 5-6 NO Rod B insert
1 7-8 NO Rod C insert
1 9-10 NO Rod D insert
11-12 NO Spare
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RELAY COIL COIL FUNCTION COIL | CONTACT | CONTACT | CONTACT CONTACT
NUMBER | VOLTAGE i LOC.| LOC. NUMBER TYPE FUNCTION
1K8 .24V  [Drop out on Rod Run-In 3 1 3-4 NO Reg. rod Auto control disable
5-6 NO Spare
1 7-8 NC Rod A insert
1 9-10 NC Rod B insert
1 11-12 NC Rod C insert
1 13-14 NC Rod D insert
1 15-16 NO Rod withdrawal permissive
1K9 24V |Drop out on Rod Run-In 3 1 3-4 NO Reg. rod Auto control disable
5-6 NO Spare
1 7-8 NC Rod A insert
1 9-10 NC Rod B insert
1 11-12 NC Rod C insert
1 13-14 NC Rod D insert
1 15-16 NO Rod withdrawal permissive
1K10 24V  {Drop out when Reg. rod 1 3-4 NO Spare
> of = 60% withdrawn - -1 5-6 NC  |1K5 interlock (Closed when >60%)
‘ 1 7-8 NC  |Reg. rod auto control permissive
1 9-10 NC Energizes Posilion Indication light( >60%)
. 5 11-12 NO Reg Blade 60% Withdrawn Annunc. (3-8)
1K11 24V  |Drop out when Reg. rod 1 3-4 NO Spare :
< or = 20% withdrawn 5-6 NO Spare
1 7-8 NC Auto shim rod control
1 9-10 NC Energize Position Indication light (<20%)
5 11-12 NO Reg Rod <20% Withdrawn Annunc. (3-7)
1K12 24V |Drop out when Reg. rod 1 3 3-4 NO Rod Run-In input :
< or = 10% withdrawn 1 5-6 NO 125 interlock ‘
7-8 NO Spare
1 9-10 NC  |Energizes Position Indication light (<10%)
5 11-12 NO Reg Rod <10% Withdrawn RRI Annunc. (3-4)
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RELAY COlL COIL FUNCTION COIL | CONTAGT | CONTACT | CONTACT CONTACT
NUMBER | VOLTAGE LOC.{ LOC. NUMBER TYPE FUNCTION
1K13 24V |Power level interlock 1 2 3-4 NO Scram input (Green leg)
5 5-6 NO Power Level Interlock Scram Annunc. {2-2)
7-8 NG Spare :
1K16 115V |Energize F.C. drive motor OUT 11 11 3-4 NO Energize F.C. drive OUT winding
11 5-6 NO Energize relerence winding
11 7-8 NO Energize F.C. drive OUT winding
9-10 NC Spare
1K18 115V |Energize F.C. drive motor IN 11 11 3-4 NO Energize F.C. drive IN winding
‘ 5-6 NO  |Spare
11 7-8 NO Energize relerence winding
11 9-10 NO Energize F.C. drive IN winding
1K19 24V F.C. drive limit FULL IN 1 11 3-4 NO Full in limit '
11 11 5-6 NO Energize reference winding
1,11 7-8 NC Position light (Full-in)
1K21 24V |F.C. drive limit FULL OUT 1 3-4 NO Spare
11 11 5-6 NO Motor winding
11 7-8 NO Fuli out limit
9-10 NC Spare
1,11 11-12 NC Position light (Full-out)
1K22 24V |Blade full in "A" 1 3-4 NO Spare
5-6 NO Spare
1 7-8 NC Blade A full in indicating light
1K23 24V |Blade full in "B” 1 3-4 NO Spare
5-6 NO Spare
1 7-8 NC Blade B full in indicating light
1K24 24V |Blade full in "C" 1 3-4 NO Spare
5-6 NO  |Spare
1 7-8 NC  |Blade C full in indicating light
RELAY SCHEDULE MURR 1386
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RELAY COlL COIL FUNCTION COIL [ CONTACT | CONTACT | CONTACT CONTACT
NUMBER | VOLTAGE LOC. LOC. NUMBER TYPE FUNCTION
1K25 24V |Blade full in "D" 1 3-4 NO  |Spare
5-6 - NO Spare
1 7-8 NC Blade D full in indicating light
1K26 24V |Power level interiock 1 2 3-4 NO Scram input (Yellow leg)
5 5-6 NO Power Level Interlock Scram Annunc. (2-2)
7-8 NC Spare
1K30 115V |Rod Con@Power unavailable 1 3-4 NO Spare
5 5-6 NO Rod Control Power Unavailable Annunc. (5-9)
7-8 NO Spare
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RELAY COolL COIL FUNCTION COIL | CONTACT| CONTACT | CONTACT CONTACT
NUMBER | VOLTAGE LOC. LOC. NUMBER TYPE FUNCTION
2K8 24V |Scram & Run-In Interlock 1 2 3-4 NO Pressure bypass at 5S0KW (Yeliow leg)
YELLOW at5 & 10 MW (158-9) 5-6 NO Pool flow bypass at 50KW (Yellow leg)
7-8 NC Spare
2K9 24V |Valve 546A off closed 7 1 3-4 NO DPS 929 Interlock Scram
RED position interlock 7 5-6 NO 546A Control
7 7-8 NO 5468 Control
2K10 24V |Process Instrument valve 7 7 3-4 NO Pump 501A Interlock
GReEEN 507A/B Position Interlock 7 5-6 NO Pump 501B Interlock
' 7-8 NC  |Spare
2K11 24V  |Process Instrument vaive 7 7 3-4 NO Valve 527C Control
’ 507A/B Position interlock 7 5-6 NO Valve 543A control
YELLOW 7 7-8 NO Valve 543B control
7 9-10 NO ~ |Valve 546 control ‘
1 11-12 NO Valve 507A/B off open (PLI prohibit 5/10MW)
2K12 24V |Process Instrument valve 7 7 3-4 NO Pump 508A control
509 Position interlock 7 5-6 NO V509 Off Open indication
YELLOW 2 7-8 NO  |Scram Input (Yellow leg)
5 g9-10 NO Pool Loop Valve 509 Off Open Scram Ann. (5-2)
7 11-12 NO Pump 508B control
7 13-14 NO Pump 513B control
15-16 NO Spare
2K13 24V |Reactor Pressure/Flow Interlock 7 7 3-4 NO Pump 501B control
(PS-944A) 7 5-6 NO Valve 543A control
YELLOW 7 7-8 NO Valve 507A/B control
7 9-10 NO |Valve 543B control
7 11-12 NO Pump 501A control
2 13-14 NO Scram Input (Yellow leg)
5 15-16 NO Reactor Loop Low Pressure Scram Ann. (3-3)
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[ RELAY COiL COIL FUNCTION COIL | CONTACT| CONTACT | CONTACT CONTACT '
NUMBER | VOLTAGE LOC.| LOC. NUMBER TYPE FUNCTION
2KTA 115V |Area Radiation Monitor 4 5 3-4 NO Bldg Air Plenum & Bridge Hi Act. Scram Ann (1-3)
Isolation/Scram 2 5-6 NO Scram Input (Green leg)
GREEN 1 7-8 NO Backup Doors Solenoids
4 9-10 NO Damper Interlock & Reactor Isolation
2K1B 115V |Area Radiation Monitor 4 5 3-4 NO Bldg Air Plenum & Bridge Hi-Act. Scram Ann (1-3)
Isolation/Scram 2 5-6 NO Scram Input (Green leg)
GREEN 1 7-8 NO Backup Doors Solenoids
4 9-10 NO Damper Interlock & Reactor Isolation
2K2 115V |Evacuation Alarm System 5 5 3-4 NO Evacuation or Isolation Scram Annunc. (2-3)
5-6 NO Spare
YELLOW 7-8 NO Spare
2 9-10 NO Scram Input (Yellow leg)
2K3 24V |P-501A running 7 3-4 NO Spare _
5-6 NO Spare :
5 7-8 NC Pump 501A/B on, Valve 507A/B closed Ann (5-6
2K4 24V |Truck Entry Open 5 3 3-4 NO Rod Run-in Input
GRERN 5 5-6 NO  |Truck Entry Open RRI Annunc. (2-4)
7-8 NC Spare
2K5 24V |Pool below refuel level 7 2 3-4 NO Scram Input (Yellow leg)
YELLOW 5 5-6 NO Pool Below Refuel Level Scram Annunc (6-1)
7-8 NO |Spare : '
2K6 24V [Reactor vent tank level 7 7 3-4 NO  |Valve 552B control
: Interlock (LC-925B) 3 5-6 NO Rod Run-in Input (Vent tank low level)
YELLOW 5 7-8 NO |Vent Tank Lo Level RRI Annunc (4-4)
9-10 NO Spare
7 11-12 NC Valve 552B closed position _indication
2K7 24V |Process Instrument valve 7 3-4 NO Spare
fevel Interlock (LC-936) 7 5-6 NC  [|valve 5278 control
7-8 NG Spare

s
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RELAY COlL COIL FUNCTION COIL | CONTACT| CONTACT | CONTACT CONTACT
NUMBER | VOLTAGE LOC.| LOC. NUMBER TYPE . FUNCTION
2K14 24V |Process Instrument valve 7 7 3-4 NC 2K25/valve 527D control
Leve! Interlock (LC 965) 7 5-6 NO Valve 543B control
GREEN Anti-siphon 7 7-8 NO Vaive 543A control
5 9-10 NO Anti-siphon line Hi Level RRI Annunc. (5-4)
11-12 NO Spare -
3 13-14 NO Rod Run-In Input
15-16 NC Spare
2K15 24V |Process Instrument valve 7 7 3-4 NO Pump 533 control
' 527B position indication 5-6 NO Spare
(PS 948B) 7-8 NC Spare
2K16 24V |Rods not fully inserted 5 1 3-4 NO Control rod withdrawal prohibit
Anunc. control interlock 1 5-6 NO Reg. rod withdrawal prohibit '
2 . 7-8 NO Scram reset prohibit '
2K17 24V |Nuclear Inst. Anomally 5 1 3-4 NO Gontrol rod withdrawal prohibit
Annunc. control interlock 1 5-6 NO Reg. rod withdrawal prohibit
7-8 NC Spare
2K18 24V |Low Count rate Annunciator 5 1 3-4 NO _ |Control rod withdrawal prohibit
Control interlock 5-6 NO Reg. rod withdrawal prohibit
7-8 NC Spare '
2K19 24V |Scram & Run-In bypass 1 2 3-4 NO Reactor Pressure Scram bypass (Green leg)
interlock @ 5 & 10MW 5-6 NO Spare
GREEN (158-9) 3 7-8 NO Pool level rod run-in bypass
3 9-10 NO Anti-siphon rod run-in bypass
1 11-12 NO 50KW Indication light
2 13-14 NO  |Pool Low Flow bypass (Green leg)
1 15-16 NC  |5MW Indication fight ~
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RELAY COolL COIL FUNCTION COIL | CONTACT | CONTACT | CONTACT CONTACT v
| NUMBER | VOLTAGE LOC.| LCC. NUMBER TYPE FUNCTION
2K20 24V |Loss of Voltage to Magnet 2 3 3-4 NO Rod run-in input
: A and B scram 3 5-6 NO Rod run-in input
YELLOW 1 7-8 NO Auto control drop out
12 9-10 NC Drop timer (Blade A)
1 11-12 NC Rod drive lest permissive
12 13-14 NC Drop timer (Blade B)
15-16 NC Spare
2K21 24V |{Loss of Voltage to Magnet 2 3 3-4 NO Rod run-in input
C and D scram 3 5-6 NO Rod run-in input
GREEN 1 7-8 NO Auto control drop out
12 9-10 NC Drop timer (Blade C)
1 11-12 NC Rod drive test permissive
12 13-14 NC Drop timer (Blade D}
15-16 NG Spare
2K22 24V |Auto/Man control interlock 7 7 3-4 NO Valve 507A/B control
Process control valves _ 7 5-6 NC Valve 507A/B control
YELLOW Switch 1S1 in TEST position 7 7-8 NO Valve 509 control
' 7 9-10 NC Valve 509 control
7 11-12 NO Valve 526 control
7 13-14 NC Valve 526 control
7 15-16 NO 2K32 latch
7 17-18 NO Valve 545 control
7 19-20 NC Valve 545 control
7 21-22 NO Valve 546A control
7 23-24 NC Valve 546A control
2K23 24V |Auto/Man control interlock 7 7 3-4 NO Valve 527A control
Process control valves 7 5-6 NC Valve 527A control
GREEN Switch 1S1 in TEST position 7 7-8 NO {Valve 527B control
: 7 9-10 NC Valve 527B control
) 7 11-12 NO Vaive 527C control
7 13-14 NC Valve 527C control
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RELAY COIL COIL FUNCTION COIL | CONTACT| CONTACT | CONTACT CONTACT
NUMBER | VOLTAGE 1 LOC. LOC. NUMBER TYPE : FUNCTION
2K23 7 15-16 NO Valve 5270 control
(Con't) 7 17-18 NO Valve 552B control
GREEN 7 19-20 NC  |Valve 552B control
7 21-22 NO Vvalve 543A control
7 23-24 NG Valve 5468 control
2K24 24V {DPS 928A (Hx. 503A) 7 5 3-4 NO Low Primary Hx. AP Scram Annunc. (4-3)
GREEN 7 5-6 NO |Valve 546A control
' 7 7-8 NO Valve 5468 control
2K25 24V [Valve 527D Secondary control 7 3-4 NO Spare
YELLOW 7 5-6 NO Valve 527D control
7 7-8 NC Valve 527C contrtol
2K26 24V |DPS 928B (Hx. 503B) 7 5 3-4 NO Low Primary Hx. AP Scram Annunc. (4-3)
GREEN 7 5-6 NO Valve 546A control
7 7-8 NO Valve 5468 control
2K27 24V |Process Instrument 7 7 3-4 NO Valve 543A control
Valves 507A/B interlock 7 5-6 NO [Valve 543B control
GREEN 5 7-8 NO {Pump 501A/B on, Valve 507A/B closed Ann (5-6)
7 9-10 NO |valve 546B control
11-12 NO Spare
2K28 24V |Reactor Pressure/Flow interlock 7 7 3-4 NO Pump 5018 control
(PS-944B) 7 5-6 NO Valve 543A control
GREEN 7 7-8 NO |valve 507A/B control
7 9-10 NO Valve 543B control
7 11-12 NO  |[Pump 501A control
2 13-14 NO Low Pressure Scram input (Green leg)
5 15-16 NO Reactor Loop Lo Press Scram Annunc. (3-3)
2K29 24V |Auto/Man control interlock 7 7 3-4 NO 2K33 latch
GREEN Process control valves 7 5-6 NO Valve 5438 control
Switch 1S1 in TEST position 7 7-8 NO Valve 5468 control
2K30 24V |P-501B running 7 3-4 NO Spare
Interlock (LC-925B) 5-6 NO Spare
5 7-8 NC Pump 501A/B on, Valve 507A/B closed Ann (5-6
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RELAY COIL COIL FUNCTION COIL | CONTACT | CONTACT | CONTACT CONTACT '
NUMBER VOLTAGE _ LOC. LOC. NUMBER TYPE FUNCTION
2K32 24V |Reaclor Pressure/Flow interlock 7 7 3-4 NO Maintains 2K13 when 1S1 in other then TEST
YELLOW (PS-944A) 5-6 NO Spare
_ 7-8 NO __ |Spare
2K33 24V |Reactor Pressure/Flow interlock 7 7 3-4 NO Maintains 2K28 when 1S1 in other then TEST
GREEN (PS-944B) 5-6 NO  |[Spare
7-8 NO Spare
2K35 115V |Downscale (<95% power) 5 3-4 NC Nuclepore
5-6 NO AIMS cabinet
7-8 NO Spare

LT
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RELAY COIL COIL FUNCTION COIL | CONTACT| CONTACT | CONTACT CONTACT :
NUMBER | VOLTAGE LOC.| LOC. NUMBER TYPE FUNCTION
K1 Drawer Inoperative Ch. 1 5 5 1 NO Nuclear Instrument Anomaly’ Annunc. (1-10)
5 2 NO Rod Withdraw Prohibit (2K17)
K2 Drawer Inoperative Ch. 2 5 5 1 NO Nuclear Instrument Anomaly Annunc. (1-10)
5 2 NO Rod Withdraw Prohibit (2K17)
K3 Drawer Inoperative Ch. 3 5 5 1 NO Nuclear Instrument Anomaly Annunc. (1-10)
5 2 NO Rod Withdraw Prohibit (2K17)
K4 Drawer Inoperative Ch. 4 5 5 1 NO Nuclear Instrument Anomaly Annunc. (1-10)
5 2 NO Rod Withdraw Prohibit (2K17)
B Drawer Inoperative Ch. 5 5 5 1 NO __ |Nuclear Instrument Anomaly Annunc. (1-10)
5 2 NO Rod Withdraw Prohibit (2K17)
K6 Drawer Inoperative Ch. 6 5 5 1 NO Nuclear Instrument Anomaly Annunc. (1-10)
5 2 NO Rod Withdraw Prohibit (2K17)
K7 Spare 1 B '
2
K8 Spare 1
2
K9 DPS 9288 bypass 5 5 1 NO Scram bypass DPS 9288
YELLOW 2
K10 Channel 1 Low Count Rate 5 5 1 NO Chan. 1 Low Count Rate Annunc. (1-6)
5 2 NO Rod Withdraw Prohibit (2K18)
K11 Channel 2 Period > 30 sec. 5 5 1 NO Period Auto Control Interlock
2 A
K12 Channel 2 Period Scram 5 5 1 NO Chan. 2 & 3 Period Scram Annunc. (1-1)
YELLOW 2
K13 Channel 2 Period Run-in 5 5 1 NO Chan. 2 & 3 Short Period Rod Run-In Ann. (1-4)
2
K14 Channel 4 Power Run-In 5 5 1 NO Chan. 4,5 & 6 High Power Rod Run-in Ann. (1-5)
2
K15 Channel 3 Period 2 30 sec. 5 5 1 NO Period Auto Control Interlock
2
K16 Channel 3 Period Scram 5 5 1 NO Chan. 2 & 3 Period Scram'Annunc. (1-1)
2
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RELAY COlL COIL FUNCTION COIL | CONTACT| CONTACT | CONTACT CONTACT .
| NUMBER | VOLTAGE LOC.| LOC. NUMBER TYPE FUNCTION
K17 Channel 3:Period Run-in 5 5 1 NO Chan. 2 & 3 Short Period Rod Run-In Ann. (1-4)
2
K18 Channel 5 Power Level Run-in 5 5 1 NO Channel 4,5 & 6 Hi Power Rod Run-In Ann. (1-5)
2
K19 Channeld Power Level Scram 5 5 1 NO Channel 4,5 & 6 Hi Power Scram Ann. (1-2)
2
K20 Channel 5 Power Level Scram- 5 5 1 NO Channel 4,5 & 6 Hi Power Scram Ann. (1-2)
2 .
K21 Channel 6 Power Level Scram 5 5 1 NO Channel 4,5 & 6 Hi Power Scram Ann. (1-2)
2
K22 Fission Product Mon. Upscale 5 5 1 NO _ |Reactor Coolant Loop Hi Activity Annunc. (1-9)
2
K23 Spare 1
2
K24 Secondary Coolant Mon. Upscale | 3 5 1 NO Secondary Coolant Loop Hi Activity Annunc. (1-8)
2
K25 Pressurizer Low Pressure 5 5 1 NO Reaclor Loop Lo Pressure Scram Annunc. (3-3)
YELLOW PS (low) 938 5 2 NO Reaclor Loop Lo Pressure Scram {nput
K26 Pressurizer High Pressure 5 5 1 NO Pressurizer Hi Pressure Scram Annunc. (3-2)
GREEN PS (high} 939 5 2 NO Pressurizer Hi Pressure Scram Input
K27 Rx. Loop Hx. Inlet High Temp. 5 5 1 NO Reactor Loop Hi Temp Scram Annunc. (4-1)
YELLOW Alarm 953B 5 2 NO Reactor Loop Hi Temp Scram Input
K28 Pressurizer Low Level 5 5 1 NO Pressurizer Lo Level Scram Annunc. (5-1)
GREEN LC (low) 935 5 2 NO Pressurizer Lo Level Scram Input
K29 Spare 1
2
K30 Rx. Loop Low Flow (Hx. 503A) | 5 5 i NO Rx. Loop Lo Flow Scram Annunc. (3-1)
YELLOW Alarm 920A 5 2 NO  |Rx. Loop Lo Flow Scram Input
K31 Pool Loop Low Flow (Hx. 521B) 5 5 1 NO  [Pool Loop Lo Flow Scram Annunc. (5-3)
YELLOW Alarm 920B 5 2 NO Pool Loop Lo Flow Scram Input
"K32 Channel 6 Power Level Run-In 5 5 1 NO Chan. 4, 5 & 6 High Power Rod Run-In Ann (1-5)
2
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K33 Pool Level Low 5 5 1 NO Pool Level Lo Rod Run-In Annunc. (4-5)
LS-910 5 2 NO Pool Level Lo Rod Run-in Input
K34 Spare ]
2
K35 Spare 1
2
K36 Spare 1
_ 2
K37 Pool Loop Low Flow (Hx. 521A) 5 5 1 NO Pool Loop Lo Flow Scram Annunc. (5-3)
GREEN Alarm 920D _ 5 2 NO Pool Loop Lo Flow Scram Input
K38 Rx. Loop Low Flow (Hx. 503B}) 5 5 1 NO Rx. Loop Lo Flow Scram Annunc. (3-1)
GREEN Alarm 920C 5 2 NO Rx. Loop Lo Flow Scram Input
K39 Valve S1 on Limit 5 5 1 NO Valve S1 on Limit Annunc. (4-9)
LS1-1 & LS2-1 2
K40 Rod A Magnet Switch 5 5 i NO Rod not in contact with magnet Rod Run-IN Input
5 2 NO Rod not in contact with magnet RRI Annunc (2-5)
K41 Rod A Magnet Switch 5 5 1 NO Controls K49
5 2 NO Controls K49 with K48
K42 Rod B Magnet Swilch 5 5 1 NO Rod not in contact with magnet Rod Run-IN Input
5 2 NO Rod not in contact with magnet RR! Annunc (2-5)
K43 Rod B Magnet Swiltch 5 5 1 NO Controls K51
5 2 NO Controls K51 with K50
K44 Rod C Magnet Switch 5 5 1 NO Rod not in contact with magnet Rod Run-IN input
' 5 2 NO Rod not in contact with magnet RR! Annunc (2-5
K45 Rod C Magnet Switch 5 5 1 NO Controls K53
5 2 NO Controls K53 with K52
K46 Rod D Magnet Switch 5 5 i NO Rod not in contact with magnet Rod Run-IN Input
5 2 NO  |Rod not in contact with magnet RRI Annunc (2-5
K47 Rod D Magnet Switch 5 5 1 NO Controls K55
5 2 NO Controls K55 with K54
K48 Rod A Lower Limit Switch 5 5 1 NO Rods Fully Inserted Anunc. (3-6)
5 2 NO Controls K49 wilh K41
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K49 Rod A Magnet Engaged and on 5 5 1 NO Rods not Fully Inserted withdrawal prohibit 2K16
Lower Limit 5 2 NO K49
K50 Rod B Lower Limit Switch 5 5 1 NO Rods Fully Inserted Anunc. (3-6)
- 5 2 NO  |[Controls K51 with K43
K51 Rod B Magnet Engaged and on 5 5 1 NO Rods not Fully Inserted withdrawal prohibit 2K16
Lower Limit 5 2 NO K51
K52 Rod C Lower Limit Switch 5 5 1 NO Rods Fully Inserted Anunc. (3-6)
5 2 NO Controls K53 with K45
K53 Rod C Magnet Engaged and on 5 5 1 NO Rods not Fully Inserled withdrawal prohibit 2K16
Lower Limit 5 2 NO K53 ,
K54 Rod D Lower Limit Switch 5 5 1 NO Rods Fully Inserted Anunc. (3-6)
5 2 NO Controls K55 with K47
K55 Rod D Magnet Engaged and on - 5 5 1 NO Rods not Fully Inserted withdrawal prohibit 2K16
Lower Limit 5 2 NO K55 '
K56 Spare 1
2
K57 Spare 1
2
K58 Channel 4 Downscale (95%) 5 5 1 NO Channel 4, 5 & 6 Downscale Annunc. (6-1)
2
K59 Channel 5 Downscale (95%) 5 5 1 NO Channel 4, 5 & 6 Downscale Annunc. {6-1)
2
K60 Channel 6 Downscale (95%) 5 5 1 NO Channel 4, 5 & 6 Downscale Annunc. (6-1)
' 2
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DESCRIPTION |

REV. DR. BY | DATE
1 REPLACED & REROUTED WATER MAIN DR | 4/24/98
2 UPDATED PER CONDITION ASSESMENT DGN | 6/11/99
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MISCELLANEQUS .
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. NOTE: THE LOWER HALF OF THE MEASUREMENT/SENSING SYMBOLS
IS RESERVED FOR THE INDENTIFICATION OF THE COMPONENT
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)
PIPING SYMBOLS ABBREVIATIONS 53
ROTARY PUMP SPACE HEATER (E . o
EXPANSION JOINT |t1111] VOP = VALVE OPERATION SYSTEM o <
S | s o e ——— - SHETE. =
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BACK FLOW PREVENTER () ~ PS = PRESSURE SWTCH o5
_ QOC = QUICK DISCONNECT ATTING
EPF = EMERGENCY POOL FILL xmsés
FPW = FIRE PROTECTION WET
FPD = FIRE PROTECTION DRY x=s §
>34
NoTe S
SYMBOLS AND ABBREVIATIONS ARE FROM THE FOLLOWING RESOURCES:
1). DOE_FUNDAMENTALS HANDBOOK
ENGINEERING SYMBOLOGY, PRINTS AND DRAWINGS
VOLUMES 1 & 2

DOE Technical Standards Home P
(http: //apollo.oatl. gov/hd:atda/tochatds.htm)

2). ANSI/ASME 32.2.3~1949(R1988) REAFFIRMED 1994 ' .
GRAPHICAL SVMBOLS FOR PPE RTINGS, VALVES' AND PIPING

3). MURR NRC LICENSED PERSONNEL AND ENGINEERING STAFF REV. NO.| DESCRIPITION DR’AWN BY | DATE
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2522




