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NOTES: 
1. TD INSURES FAN COASTS DOWN SUFFICIENTLY 
BEFORE SHIFTING TO SLOW SPEED.  
2. A: LOCATED ON 3RD LEVEL NEAR TOVER LADDER.  
3. - REMOTE WRING.  
4. PRESSURE SWITCH (HIGH). SENSES OVERPRESSURE 
AND SHIFTS FAN FROM FAST TO SLOW.  
5. PRESSURE SWITCH (LOW). SENSES LOSS OF FLOW.  
6. FAN FAILURE ALARM PANEL LOGIC.  

BOTH FANS IN AUTO. ONE RUNNING IN 
FAST.-------GREEN UGHT 
ALL OTHER CONDITIONS----NO UGHT 
LOSS OF FLOW.-------BUZZER
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RELAY SCHEDULE
MURti 1386 Rev. #3 

Rev. date 09/92 
Sheet 1 of 14.

1. Reactor Control Sys. #42 

2. Safety Sys. #139 

3. Rod Run-In Sys. #140 

4. Area Radiation Mon. Sys. #203 

5. Annunciator Control #138 

6. Neutron Mon. Sys. #40 

RELAY COIL COIL FUNCTION 

NUMBER VOLTAGE 

1 K1 24V Pickup when in Auto control

1K2 24V Pickup when jog control 
energized

COIL 
LOC.

71

1

1 K3 24V Pickup when Reg. Rod in Auto. 1

1K4 24V

1K5 24V

1K6 24V

Pickup when Reg. Blade 
bottomed 

Auto shim control 
Operate Limit Control 

Auto shim control 
operate interlock

1 

1 

1

1K7 24V JAM shim control rod insert 1

7. Process Inst. (valves) 
8. Process Inst. (temp., flow, el 

9. Process Rad. Mon. Sys.  

10. Position Ind. Sys.  
11. Fission Counter Drive 
12. Control Blade Drop Timer 

COTATCONTACT CONTACT 

LOC. NUMBER TYPE 

1 3-4 NO 

1 5-6 NO 

1 7-8 N0 
1 3-4 NO 

5-6 NO 
7-8 NO 

5 3-4 NO 
5-6 NO 

1 7-8 NO 

5 3-4 NO 
5-6 NO 

3 7-8 NO 

1 3-4 NO 

1 5-6 NO 
1 7-8 NO 

3-4 NO 
5-6 NO0 

17-8 WNS 

1 3-4 NO 

1 5-6 NO 

1 7-8 NO 

1 9-10 NO 
11-12 NO

#41
tc.) #41 #202 

#206 
#1015 
#1905 

CONTACT 
FUNCTION 

Auto shim control prohibit 

Auto shim control prohibit 

Reg. Rod oprohibit 

Jog control permissive 
Jog control permissive 

Spare 
Reg. blade out of Auto. Annunc.(5-5) 

Spare 
Power to Servo Amplifier relav__K5 __.___ 

Reg Rod Bottomed RRI Annunc. (3-5) 

Spare 
Rod Run-In in ut 0Oened when on bottom) 

Power to Auto Shim timer 

Power to Auto Shim timer (Open at 60%) 

1K5 Lock in 
Spare 
Spare 
1K5 interlock(Closed when <60%) 

Rod A insert 

Rod B insert 
Rod C insert 
Rod D insert 
Spare

RELAY SCHEDULE

COIL 
VOLTAGE 

.24V

COIL FUNCTION 

Drop out on Rod Run-In

COIL 
LOG.  

3

1 K9 I 24V lDrop out on Rod Run-In 3

24V

1Kil 24V

1K12 24V

II i .I
Drop out when Reg. rod 
> or = 60% withdrawn 

Drop out when Reg. rod 

< or = 20% withdrawn 

Drop out when Reg. rod 

< or = 10% withdrawn

1 

1

I I I I

CONTACT 
LOC.  

1 

1 
1 
1 
1 
1 

1 

1 
1 
1 
1

1 1 
1 
5 

.1 
1' 

5 
3 
1 

1 
5

C ONTACT NLUBER 
3-4 
5-6 
7-8 

9-10 
11-12 
13-14 
15-16 

3-4 
5-6 
7-8 

9-10 
11-12 
13-14 
15-16

3-4 NO
3-4 
5-6 
7-8 

9-10 
11-12 

3-4 
5-6 
7-8 

9-10 
11-12 

3-4 
5-6 
7-8 

9-10 
11-12

_____ _____ .1 _________________ a ___ _____ _____

CONTACT TYPE 
NO 
NO 

NC 
NC 

NO 
NO 
NO 
NO 
NC 
NC 
N',C 
NC 
NO

NO 
NC 

NO 
NO 
NO 
NO 
NC 
NC 
NO 
NO 
NO 
NO 
NC 
NO

MURR 1386 Rev. #3 

Rev. date 09/92 
Sheet 2 of 14' 

CONTACT 
FUNCTION 

Reg. rod Auto control disable 

Spare 
Rod A insert 
Rod B insert 
Rod C insert 
Rod D insert 
Rod withdrawal permissive 

Reg. rod Auto control disable 
Spare 
Rod A insert 
Rod B insert 
Rod C insert 
Rod D insert 
FIod withdrawal permissive 
Spare 
11K5 interlock (Closed when >60%) 

Reg. rod auto control permissive 

Energizes Position Indication light( >60%) 

Reg Blade 60% Withdrawn Annunc. (3-8) 

Spare 
Spare 
Auto shim rod control 

Energize Position Indication light (<20%) 

Reg Rod <20% Withdrawn Annunc. (3-7) 
Rod Run-In input 
1Z5 interlock 
Spare 

Energizes Position Indication light (<10%) 

Reg Rod i510% Withdrawn RRI Annunc. (3-4)

RELAY 
NUMRvBER 

1K8

1K1O
I

I
IF - f .

I-1i



RELAY SCHEDUL

COIL FUNCTION COIL

Power level interlock
LOC.  1

1 K16 115V Energize F.C. drive motor OUT 11

CONTACT CONTACT 
LOC. NUMBER 

2 3-4 
5 5-6

11 
11 
11

1K18 1815V Energize F.C. drive motor IN 11 11

1K19 I 24V IF.C. drive limit FULL IN 1M

1K21 I 24V 1F.C. drive limit FULL OUT 11

24V IBlade full in "A" 1

1 K23 I 24V j1lade full in "B" j 1

Blade full in "C" 1

11 11 
11 
11 

1,11 

11

7-18 3-4 
5-6 
7-8 

9-10 

3-4 

5-6 
7-8 

9-10 

3-4 
5-6 
7-8 
3-4 
5-6 
7-8 

9-10 
11-12 

3-4 
5-6 

7--8 

5-6

MURH 13Ub Rev. #3 
Rev. date 09/92 

Sheet 3 of 14 

CONTACT CONTACT 

TYPE FUNCTION 

NO Scram input (Green leg) 

NO Power Level Interlock Scram Annunc. (2-2)

I

7-8 NC 3-4 NO

5-6 
7-8 NO l-

NW 
NO 
NO 
NO 

NO 
NO 
NO 
NO 
NO 
NO 

NO 
NO 
NO 

NO 
NO 

t,-N 

NO0

RELAY SCHEDULE

COIL 
VCl TAGE

24V

COIL FUNCTION COIL• 
LOG.  F Z -1 I

BlAde full in "D"
1

1 K26 I 24V IPower level interlock 1

115V :Rod C Power unavailable 1

CONTACT 
LOC.  

2 
5

5

CONTACT 
NUMBER 

3-4 
5-6 
7-8 
3-4 
5-6 
7-8 
3-4 
5-6 
7-8

CONTACT 
TYPE 

NO 
NO 
NC 
NO 
NO 
NC 
NO 

NO 
NO

MURR 1386 Rev. #3 
Rev. date 09/92 

Sheet 4 of 14 

CONTACT 
FUNCTION 

Spare 
Spare 
Blade D full in indicatinglight 

Scram input (Yellow leg) 

Power Level Interlock Scram Annunc. (2-2) 

Spare 
Spare 
Rod Control Power Unavailable Annunc. (5-9) 

Spare

"I V) I

COIL 
VOLTAGE 

24V
I r\ % 1,I

1 K22

1 K24 24V

RELAY 
NtMI 1AP

1 K25

1 K30
1 - - . 1

/'

I

Energize F.C. drive OUT winding 
Energize reference winding 
Energize F.C. drive OUT winding 

Spare 
Energize F.C. drive IN winding 

Spare 
Energize reference winding 
Ener•_gize F.C. drive INwidn 

Full in limit 
Energiz .e reference winding 

Position Ii-ht Full-out 
Spare 
Motor winding 
Full out limit 

Spare 
PositionBladetC(Fullnct) 
Spare 
Spare 
Blade A full in indicating light___-

Spare 
Spare 
Blade B full in indicatingli ... t 

Spare 
Spare 
Blade C full in indicatin liqht

1 1

1 1

1



RELAY SCHEDULE

RELAY 
Ml UVFAI:

2K8 
YELLOW 

2K9 

2K10

COIL 
\In!TAGEI::

24V 

24V 

24V

2K11 24V

YELLOW

2K12 24V

YELLOW

2K13 24V

YELLOW

COIL FUNCTION

| •t•qVIL..'•.J I ¥ "*..J t.,. t I •%,• •

COIL I GA.UNII I AWl. 1 
LOC. LOC.

NLAVIOCM I - i

NLi 1BER
i --- 7 i

2 
2

Scram & Run-In Interlock 
at 5 & 10 MW (1S8-9) 

Valve 546A off closed 
position interlock 

Process Instrument valve 

507A/B Position Interlock 

Process Instrument valve 

507A/B Position interlock 

Process Instrument valve 
509 Position interlock 

Reactor Pressure/Flow Interlock 
(PS-944A)

I...... ...-,-- r. -. r-t-- T~'.' A '1T

1 13 1IF-

RELAY SCHEDULE

r I - t- t I-n rA -r I i-.ýpMrA('T II
COIL FUNCTION LOIL 

LOC.
LG ., I NUf• BE-.  

LOC. NME
CONTACT TYPE

iNLLV IDt- VI.L.I I JLC _"_ __.,.,_....  

2KIA 115V Area Radiation Monitor 4 5 3-4 NO 

Isolation/Scram 2 5-6 NO 

GREEN 1 7-8 NO 
4 9-10 NO

Area Radiation Monitor 
Isolation/Scram

2 
1 
4

5-6 
7-8 

9-10

4. t~1 - I -A I
Evacuation Alarm System

P-501A running
I

2

5
I + - r1. ,� I 3 J

Truck Entry Open :5

5-6 
7-8 

9-10

3-4 
5-6 
7-8 
3-4 
5-6 
7-8

1. 4 ~t I l A

Pool below reluel level

Reactor vent lank level 
Interlock (LC-925B)

e,3 A-

2 
5 5-6 

7-8

P&) 

NO 
NO 
NO 
NO 
NO 
NO 
NO
NONO 
NO 
NW 
NO 
NO 
N3

NO 
NO 
WNO

3 3•-4 5-6 
7-8 

9-10 
11-19

-7

NO 
NO 
NO

MURR 1386 
Rev. #3 

Rev. date 09/92 
Sheet 5 of 14 

CONTACT 
FUNCTION 

Bldg Air Plenum & Bridge Hi Act. Scram Ann (1-3) 

Scram Input (Green leg) 
Backup Doors Solenoids 
Damper Interlock & Reactor Isolation 

Bldg Air Plenum & Bridge Hi.Act. Scram Ann (1-3) 

Scram Input (Green leg) 

Backup Doors Solenoids 
Damper Interlock & Reactor Isolation 

Evacuation or Isolation Scram Annunc. (2-3) 

Spare 
Spare 
Scram Input (Yellow leg) 

Spare 
Spare 

Pump 501A/B on, Valve 507A/B closed Ann (5-6) 

Rod Run-in Input 

Truck Entry Open RRI Annunc. (2-4) 

Spare 

Scram Input (Yellow leg) 

Pool Below Refuel Level Scram Annunc (6-1) 

Spare 
Valve 552B control 

Rod Run-in Input (Vent tank low level) 

Vent Tank Lo Level RRI Annunc (4-4)

Spare 
Valve 552B closed position indication

RELAY 
KIH IkAf=L-F

COIL 
F\ol It3 A '-

2K1B 115V

115V

24V

2K2 

YELLOW

2K3

2K4 24V

24V

24V

2K5 
YELLOW

2K6 

YELLOW

/ I I- ~ ~I \.4a ., , ,V 1 V ... .. ... F 

2K7 24V Process Instrument valve 7 3-4 NO Spare 

level Interlock (LC-936) 7 5-6 1 , Valve 527B control 

1_7-8 N3 Spare

__ -- • • kV'%

'1 
7 

7 

7 

7 

7

1 
7 
7 
7 
7 

7 
7 
7 
7 
1 
7 
7 
2 
5 
7 
7 

7 
7 
7 
7 
7 
2 
5

I

3-4 
5-6 
7-8 
3-4 
5-6 
7-8 
3-4 
5-6 
7-8 
3-4 
5-6 
7-8 

9-10 
11-12 

3-4 
5-6 
7-8 

9-10 
11-12 
13-14 
15-16 

3-4 
5-6 
7-8 

9-10 
11-12 
13-14 
15-16

I I I I I

CONTACT 
TYPE 

NO 
NO 
W, 
NO 
NO 
NO 
NO 
NO 
NW 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO

MURR 1386 
Rev. #3 

Rev. date 09/92 
Sheet 6 of 14 

CONTACT 
FUNCTION 

Pressure bypass at 50KW (Yellow leg) 

Pool flow bypass at 50KW (Yellow leg) 

Spare 
DPS 929 Interlock Scram 
546A Control 
546B Control 
Pump 501A Interlock 

Pump 501B Interlock 

Spare 
Valve 527C Control 
Valve 543A control 
Valve 543B control 
Valve 546 control 

Valve 507A/B off open PLI rohibit 5/10MW) 

Pump 508A control 
V509 Off Open indication 

Scram Input (Yellow leg) 

Pool Loop Valve 509 Off Open Scram Ann. (5-2) 

Pump 508B control 
Pump 513B control 
Spare 
Pump 501 B control 
Valve 543A control 

Valve 507A/B control 

Valve 543B control 
Pump 501A control 

Scram Input (Yellow leg) 

Reactor LoopLow Pressure Scram Ann.(3-3

I4

b

7

/



RELAY SCHEDULE

2K15 24V

2K16 24V

2K17 24V

2K18 24V

2K19 24V

GFEEN

COIL FUNCTIONCOIL 
VOLTAGE 

24V

RELAY 
NUMBER 

2K14 

GFEBqJ

Process Instrument valve 

Level Interlock (LC 965) 
Anti-siphon 

Process Instrument valve 
527B position indication 

Rods not fully inserted 

Anunc. control interlock 

Nuclear Inst. Anomally 
Annunc. control interlock 

Low Count raeAnnciator 

Control interlock 

Scram & Run-In bypass 

interlock @ 5 & 10MW 
(1$8-9)

COIL CONTACT CONTACT 
LOC. LOC.- NUMBER 

7 7 3-4 
7 5-6 
7 7-8 
5 9-10 

11-12 
3 13-14 

15-16 

7 7 3-4 
5-6 
7-8 

5 1 3-4 

1 5-6 
2 7-8 

5 1 3-4 
1 5-6 

7-8 

5 1 3-4 
1 5-6 

7-8 

1 2 3-4 
5-6 

3 7-8 

3 9-10 

1 11-12 
2 13-14 
1 15-16

RELAY SCHEDULE

COIL FUNCTION 

Loss of Voltage to Magnet 
A and B scram 

Loss of Voltage to Magnet 

C and D scram 

Auto/Man control interlock 

Process control valves 

Switch 1S1 in TEST position

CONTACT 
LOC.  

3 
3 
1 

12 
1 

12 

3 
3 
1 

12 

1 

12 

7 
7 

7 
7 

7 
7 

7 
7 

7 

7 
7

7 
7 
7 
7 
7

"CONTACT 
NUMBER 

3-4 
5-6 
7-8 

9-10 
11-12 
13-14 
15-16 

3-4 
5-6 
7-8 

9-10 
11-12 
13-14 
15-16 

3-4 
5-6 
7-8 

9-10 
11-12 
13-14 
15-16 
17-18 
19-20 
21-22 
23-24 

3-4 
5-6 
7-8 
9-10 

11-12 
13-14

CONTACT 
TYPE 
NO 
NO 
NO 
N; 
N; 
N; 
N; 
NO 
NO 
NO 
NO 
NC 
NO 
NC 
NO 
W, 
NO 
N; 
NO 
NC 
NO 
NO 

NO 

W', NO 
N; 
NO 
N; 
NO

MURR 1386 Rev. #3 

Rev. date 09/92 
Sheet 8 of 14 

CONTACT 
FUNCTION 

Rod run-in input 
Rod run-in input 
Auto control drop out 

Drop timer (Blade A) 

Rod drive test permissive 
Drop timer (B!ade B) 

Spare 
Rod run-in input 
Rod run-in input 

Auto control drop out 

Drop timer (Blade C) 

Rod drive test permissive 

Drop timer (Blade D) 

Spare 
Valve 507A/B control 

Valve 507A/B control 
Valve 509 control 
Valve 509 control 
Valve 526 control 
Valve 526 control 

2K32 latch 
Valve 545 control 

Valve 545 control 
Valve 546A control 
Valve 546A control 

Valve 527A control 

Valve 527A control 

Valve 527B control 

Valve 527B control 
Valve 527C control 

Valve 527C control

CONTACT 
TYPE 

NW 
NO 

NO 
NO 
NO 
NO 
NO 

NO 
NO 
NO 
NO 
NO 
NO 
;NO 
NO 

NO 

NO 
NO 
NO 
NO 
NO 

NO-W

MURR 1386 Rev. #3 
Rev. date 09/92 

Sheet 7 of 14 

CONTACT 
FUNCTION 

2K25/valve 527D control 
Valve 543B control 
Valve 543A control 

Anti-siphon line Hi Level RRI Annunc. (5-4) 

Spare 
R•od Run-in Input 

Spare 
Pump 533 control 

Spare 

-S.pare 
Control rod withdrawal prohibit 

Reg. rod withdrawal prohibit 

Scram resetprohibit 
Control rod withdrawal prohibit 

Reg. rod withdrawal prohibit 
Spare 
Control rod withdrawal prohibit 

Reg. rod withdrawal prohibit 
Spare 
Reactor Pressure Scram bypass (Green leg) 

Spare 
Pool level rod run-in bypass 

Anti-siphon rod run-in bypass 

50KW Indication light 

Pool Low Flow bypass (Green leg) 

5MW Indication light

COIL 
VOLTAGE 

24V

RELAY 
NUMBER 

2K20 

YELLOW

__________________________________________________________________________________________________ V COIL 
LOc.  

2 

2 

7

2K21 24V

2K22 24V

YELLOW

2K23 24V Auto/Man control interlock 7 

Process control valves 

GREEN Switch 1S1 in TEST position

/ "'^:•

V,I



RELAY 
NUMBER 

2K23 
(Con't) 
GFEBN

2K24 

2K25 
YELLOW 

2K26

COIL 
VOLTAGE

2K27 24V

2K28 24V

2K29 
GFEE2 

2K30

24V 

24V

24V

COIL,FUNCTION 

DPS 928A (Hx. 503A)

24V lValve 527D Secondary control

COIL

COILI 
LOC.  

7

24V'D-PS 928B (Hx. 503B) 7

"Proc-ess Instrument 
Valves 507A/B interlock 

Reactor Pressure/Flow Interlock 

(PS-944B) 

Auto/Man control interlock 

Process control valves 

Switch 1S1 in TEST psition 

P-501 B running 
Interlock (LC-925B)

7 

7

RELAY SCHEDUI

CONTACT

7C.  
7 
7 
7 
7 
7 
5 

7 

7 
7 
5 
7 
7 
7 
7 

5 
7 

7 
7 
7 
7 
7 
2 
5 
7 
7 
7 

1 5 - -

F%ONTACT 
NUMBER 

15-16 
17-18 
19-20 
21-22 
23-24 

3-4 
5-6 
7-8 
3-4 
5-6 
7-8 
3-4 
5-6 
7-8 
3-4 
5-6 
7-8 

9-10 
11-12 

3-4 
5-6 
7-8 
9-10 

11-12 
13-14 
15-16 

3-4 
5-6 
7-8 
3-4 
5-6 
7-8

RELAY SCHEDULE

RELAY COIL COIL FUNCTION COIL CONTACT CONTACT CONTACT 
NUMBER VOLTAGE LOC. LOC. NUMBERI TYPE 

I ...- :--.. 1 -7 -7 '1 -A I 1n

24V Reactor Pressure/Flow interlock 
(PS-944A)

5-6 
7-8

NO 
NO

______ .1 t - - I � "-*4

24V

115V

Reactor Pressure/Flow interlock 
(PS-944B)

5-6 
7-8

NOI, 

NO 

"I NO
f�I *1 t p�r� I

Downscale (<95% power) J-4.  5-6 
7-8

Ma 

NO 
NO

MURR 1386 Rev. #3 
Rev. date 09/92 
Sheet 10 of 14 

CONTACT 
FUNCTION 

Maintains 2K13 when 1S1 in other then TEST 

Spare 
Spare 
Maintains 2K28 when iSi in other then TEST 

Spare 
Spare 
Nuclepore 
AIMS cabinet 
Spare

2K32 
YELLOW

2K33 
GFEBE

2K35

I__ _ I__ I__ _ _ _ _ _ _ _ _ I_ A_ _ _ _I __ ___- _ _ - _ _ _

,.'.b

1 12 - A I Kn

L.E MURR 1386 LE Rev. #3 
Rev. date 09/92 

Sheet 9 of 14 

CONTACT CONTACT 

TYPE FUNCTION 

NO Valve 527D control 
NO Valve 5528 control 
NC Valve 552B control 
NO Valve 543A control 
NC Valve 546B control 
NO Low Primary Hx. cP Scram Annunc. (4-3) 

NO Valve 546A control 
NO Valve 546B control 

NO Sare 
NO Valve 5270 control 
NC Valve 527C conirtol 
NO Low Primary Hx. AP Scram Annunc. (4-3) 

NO Valve 546A control 
NO Valve 546B control 
NO_ Va lvpae5 
NO Valve 543B control 
W, Valve 527C contrtol • 

NO Pump 501A/B on, Valve 507A/B closed Ann (5-6( 

NO Valve 546B control 

NO Spare 
NO Pump 501B control 
NO Valve 543A control 
NO Valve 507A/B control 
NO Valve 543B control 
NO Pump 501A control 

NO Low Pressure Scram input (Green leg) 

NO Reactor Loop Lo Press Scram Annunc.3

NO 2K33 latch 
NO Valve 5438 control 
NO Valve 546B control 
NO S-pare 

NO Spare 

W _um___501A/B on, Valve 507A/B closed Ann (5-E J6

I

//



RELAY SCHEDUL

I aa.. I

COIL FUNCTIONRELAY 
NUMBER 

Ki 

K2 

K3 

K4 

K5 

K6 

K7 

K8 

K9 
YELLOW 

KI0 

Kll 

K12 
YELLOW 

K13 

K14 

K15 

K16

I t-UIL
OIL.  

LOG.

r- A tfr

LOC.COIL 
VOLTAGE

CONTACT 
NUMBER

Drawer Inoperative Ch. 1 

Drawer Inoperative Ch. 2 

Drawer Inoperative Ch. 3 

Drawer Inoperative Ch. 4 

Drawer Inoperative Ch. 5 

Drawer Inoperative Ch. 6 

Spare 

S'pare 

DPS 928B bypass 

Channel 1 Low Count Rate 

Cha•nnel 2 Period >_-730 sec.  

Channel 2 Period Scram 

Channel 2 Period Run-In 

Channel 4 Power Run-In 

Channel 3 Period >- 30 sec.  

Channel 3 Period Scram

RELAY SCHEDULE

COIL 
VOLTAGE

COIL FUNCTION COIL 
LOG.

K17 Channel 3:Period Run-In 5 

K1 8 Channel 5 Power Level Run-in 5

_____ 4 4

Channel4 Power Level Scram

Channel 5 Power Level Scram 

Channel 6 Power Level Scram 

Fission Product Mon. Upscale

I I I

i i

I I
I I

I Ir

4 4

Spare

Secondary Coolant Mon. Upscale

5 

5

CONTACT 
LOC.  

5 

5 

5 

5 

5

CONTACT 
NUMvBER 

1 
2 
1 
2 
1 
2 
1 
2 
1* 
2

5 5g1

5 5 

£ 6 4

Pressurizer Low Pressure 
PS (low) 938

2 
1 
2

I I. I i I
1 3 I- r

, 1 4 1 3 3
Pressurizer High Pressure 
PS (high) 939

3 3
Rx. Loop Hx. Inlet High Temp.  
Alarm 953B

Pressurizer Low Level 
I r,• f'ln- I ,\ 9

,- 1 4 1 3 3

5 2

5 
5

1 2

5 
5 2

5 
5

2 
2

CONTACT 
TYPE 
NO 

NO 

NO 

NO 

NO

;NO 
NO

NO 
NO 
NO 
NO
NO 
NO 
NO 
NO

•t-- I LU t IO)Iv I -d,5, 
K29 Spare 1 

2 

K30 Rx. Loop Low Flow (Hx. 503A) 5 5 1 NO 

YELLOW Alarm 920A 5 2 NO 
i3 . I' .I - - , - 41 Kn

Pool Loop Low Flow (Hx. 521 B) 
Alarm 920B
Channel 6 Power Level Run-In

-i-i
5

5

51

2

2 
2

1N4O 

NO 

L-!-

MURR 1386 Rev. #3 

Rev. date 09/92 
Sheet 12 of 14 

CONTACT 
FUNCTIQN 

Chan. 2 & 3 Short Period Rod Run-In Ann. (1-4) 

Channel 4,5 & 6,Hi Power Rod Run-In Ann. (1-5) 

Channel 4,5 & 6 Hi Power Scram Ann. (1-2) 

Channel 4,5 & 6 Hi Power Scram Ann. (1-2) 

Channel 4,5 & 6 Hi Power Scram Ann. (1-2) 

Reactor Coolant Loop Hi Activity Annunc. (1-9) 

Secondary Coolant Loop Hi Activity Annunc. (1-8) 

Reactor Loop Lo Pressure Scram Annunc. (3-3) 

Reactor Loop Lo Pressure Scram Input 

Pressurizer Hi Pressure Scram Annunc. (3-2) 

Pressurizer Hi Pressure Scram Input 

Reactor Loop Hi Temp Scram Annunc. (4-1) 

Reactor Loop Hi Temp Scram Input 

Pressurizer Lo Level Scram Annunc. (5-1) 

Pressurizer Lo Level Scram Input 

Rx. Loop Lo Flow Scram Annunc. (3-1) 

Rx. Loop Lo Flow Scram Input 

Pool Loop Lo Flow Scram Annunc. (5-3) 

Pool Loop Lo Flow Scram Input 

Chan. 4, 5 & 6 High Power Rod Run-In Ann (1-5)

I

RELAY 
NIUtRFR

K19

K20 

K21 

K22

K23

K24

K25 
YELLOW

K26 
GCEEN

K27 
YELLOW

K28

K31 
YELLOW

K3 2 1 1

5.

1 11

5

b

,.5

I

r-i 5 

5 

'5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5

------------ -t

Ii-t- i NO -T

t--4-----4

i5- I--- T -- ------------

5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

5 

5 
5 
5 

5 

5 

5 

5 

5

1 
2 
1 
2 
1 
2 
1 
2 
1 
2 
1 
2 
1 
2 
1 
2 
1 
2 
1 
2 
1 
2 
1 
2 
1 
2 
1 
2 
1 
2 
1 
2
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CONTACT CONTACT 

TYPE FUNCTION 

NO Nuclear Instrument Anomaly'Annunc. (1-10) 

NO Rod Withdraw Prohibit(2K17 

NO Nuclear Instrument Anomaly Annunc. (1-10) 

NO Rod Withdraw Prohibit(2117 

NO Nuclear Instrument Anomaly Annunc. (1-10) 

NO Rod Withdraw Prohibit(2K17 

NO Nuclear Instrument Anomaly Annunc. (1-10) 

NO Rod Withdraw Prohibit(2K1<7 

NO Nuclear Instrument Anomaly Annunc. (1-10) 

NO Rod Withdraw Prohibit(2117 

NO Nuclear Instrument Anomaly Annunc. (1-10) 

NO Rod Withdraw Prohibit(2117 

NO Scram bypass DIPS 928B 

NO Chan. 1 Low Count Rate Annunc. (1-6) 

NO Rod Withdraw Prohibit(2118 

NO Period Auto Control Interlock 

NO Chan. 2 & 3 Period Scram Annunc. (1-1) 

NO Chan. 2 & 3 Short Period Rod Run-In Ann. (1-4) 

NO Chan. 4,5 & 6 High Power Rod Run-In Ann. (1-5) 

NO Period Auto Control Interlock 

NO Chan. 2 & 3 Period Scram'Annunc. (1-1)

I I



COIL FUNCTION

Pool Level Low 
I .S-910

COIL CON IA(.;I UUN IAI.,I
COIL 
LOC. LOC.

5

ICNTACBE

2

K34 Spare IvIi 
2 

K35 Spare 1 
2 

___ __ _ ___ ____ I 1

L
K37 Pool Loop Low Flow (Hx. 521A) 5 5 1 

GF_., _ _ Alarm 920D 5 2 

K38 Rx. Loop Low Flow (Hx. 503B) 5 5 1 

GAlarm 920C 5 2 

K39 Valve SI on Limit 5 5 1 

LS1-1 & LS2-1 2 S- . Ir I I
Rod A Magnet Switch

Rod A Magnet Switch 

Rod B Magnet Switch 

Rod B Magnet Switch 

Rod C Magnet Switch 

Rod C Magnet Switch

5 

5 

5 

5 

5

K46 Rod D Magnet Switch 5 

K47 Rod D Magnet Switch 5 

K48 Rod A Lower Limit Switch 5

5

5 
5 
5 
5 
5 
5 
5 
5 
5 
5

5 
5 
5 
5 
5 
5

2 
1 
2 
1 
2 
1 
2 
1 
2 
1 
2 
1 
2 
1 
2 
1 
2

LYPE

NO
K33

RELAY SCHEDULE

COIL FUNCTION LOG._

Rod A Magnet Engaged and on 
Lower Limit 
RdB Lower Limit Switch

Rod B Magnet Engaged and on 

Lower Limit 
Rod C Lower Limit Switch 

Rod C Magnet Engaged and on 

Lower Limit 
Ro D Lower Limit Switch 

Rod D Magnet Engaged and on 

Lower Limit 

Spare 

Spare 

Channel 4 Downscale (95%)

Channel 5 Downscale (95%) 

Channel 6 Downscale (95%)

5

5 

S 

5 

S

5:

CONTACT 
LOC.  

5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

5

L 5

CONTACT CONTACT 
NUMBER TYPE 

1 NO 

2 NO 

1 NO 
2 NO 
1 NO 
2 NO 
1 NO 
2 NO 
1 NO 
2 NO 
1 NO 
2 NO 
1 NO 
2 NO 

1 
2 
1 
2 
1 NO 
2 
1 NO 

2 
1 NO 

2

RELAY COIL 
Kin MPFP I- vrni TAG FI:
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CONTACT 
FUNCTION 

Rods not Fully Inserted withdrawal prohibit 2K16 

K49 

Rods Fully Inserted Anunc. (3-6) 

Controls K51 with K43 

Rods not Fully Inserted withdrawal prohibit 2K16 

K51 
Rods Fully Inserted Anunc. (3-6) 

Controls K53 with K45 

Rods not Fully Inserted withdrawal prohibit 2K16 

K53 

Rods Fully Inserted Anunc. (3-6) 

Controls K55 with K47 

Rods not Fully Inserted withdrawal prohibit 2K16 

K55 

Channel 4, 5 & 6 Downscale Annunc. (6-1) 

Channel 4, 5 & 6 Downscale Annunc. (6-1) 

Channel 4, 5 & 6 Downscale Annunc. (6-1)

N M M i L ik

RELAY SCHEDULE

K36 Spare

K40

K41 

K42 

K43 

K44 

K45

RELAY 
NUMBER

COIL 
VOLTAGE

.I

K49 

K50

4-i

K51 

K52 

K53 

K54 

K55 

K56 

K57 

K58

K5 9 

K60 -i -

_________ I

I

b

IT-
I

-FII -i

IIiI I

IlTi i i iI I

. I

b NO 

NO 
NO 
NO 
NO 
NO 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO
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CONTACT 
FUNCTION 

Pool Level Lo Rod Run-in Annunc. (4-5) 

Pool Level Lo Rod Run-In Input 

Pool Loop Lo Flow Scram Annunc. (5-3) 

Pool Loop Lo Flow Scram Input 

Rx. Loop Lo Flow Scram Annunc. (3-1) 

Rx. Loop Lo Flow Scram Input 

Valve S1 on Limit Annunc. (4-9) 

Rod not in contact with magnet Rod Run-IN Input 

Rod not in contact with magnet RRI Annunc (2-5) 

Controls K49 

Controls K49 with K48 

Rod not in contact with magnet Rod Run-IN Input 

Rod not in contact with magnet RRI Annunc (2-5) 

Controls K51 

Controls K51 with K50 

Rod not in contact with magnet Rod Run-IN Input 

Rod not in contact with magnet RRI Annunc (2-5 

Controls K53 

Controls K53 with K52 

Rod not in contact with magnet Rod Run-IN Input 

Rod not in contact with magnet RRI Annunc (2-5) 

Controls K55 

Controls K55 with K54 

Rods Fully Inserted Anunc.' (3-6) 

Controls K49 with K41
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PS 511 
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MOISTURE 
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5 REVIS5ED AND UPDATED 10/19/0 JCA 
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SEE REF. DWG.  
MURR #502 

SECONDARY COOUNG SYSTEM

ROOM 114 
ROOM 114 PASSAGEWAY 

s-19 - j 195

CORRIDOR 211

SEE REF. DWG.  
MURR #502 

SECONDARY COOUNG SYSTEM

I RETURNJ 

14PASSAGE WAY AX-5

FROM CHILL WATER AX-6 (SEE REF. DWG #1091-2)

SUPPLY 

AX-1 

7AX-38 

"IySTRAINE

AII I

AX-57 I AUTO VENT

CONDENSATE

L--------

NEW TOPAZ ROOM

AX-4 
STORAGE ROOM #3

MECH. EQUIPMENT ROOM 278

1 3 1 REVISED PER CONDI1lON ASSESSMENT
I DGN I 3/22/s

2 REVISED AND UPDATED JR 12/12/ 
1 ADDED RELIEF AIR VALVES JDR 12/2/9 
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DATE. 1/23/96 
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GLOBE VALVE >< 

GATE VALVE 

BALL VALVE I 0 I 

BUTTERFLY VALVE 

NEEDLE VALVt E 

RELIEF VALVE

CENTRIFCAL PUMP 

RECIPROCATING PUMP 

SUBMERSIBLE PUMP 

ROTARY PUMP 

CENTRIFICAL FAN

CHECK VALVE 

STOP CHECK VALVE >4 

DIAPHRAGM VALVE 

3-

FLOAT VALVE 

COCK VALVE I\1

THREE-WAY VALVE 

FOUR-WAY VALVE

VALVE POSITIONS VALVE OPERATORS

NORMALLY CLOSED 

LOCK CLOSED 
LC 

NORMALLY OPEN 

LOCKED OPEN >< 
LO

THROTTLED OPEN

TO

FAILS OPEN 
FO 

FAILS CLOSED >< 
FC 

FAILS AS IS >< 
FAI

AIR OPERATOR >< 

MOTOR OPERATOR 

SOLENOID OPERATOR 

HYDRAUUC OPERATOR 

REACH-ROD OPERATOR

THREE-WAY 
ONE PORT OPEN I or 

ONE PORT CLOSED V
ANGLE VALVE Al

HEAT EXCHANGER 
PLATE TYPE 

HEAT EXCHANGER ( [• 
SHELL & TUBE TYPE 

ROOF TOP AIR FT 1 
HANDLER [ Il 

SPACE HEATER l 

COOLING / HEATING 
COILS

VANE AXIAL FAN )w

VALVE TYPES

LEVEL CONTROL VALVE,) 

FLOW CONTROL VALVE.G 

TEMPERATURE CONTROL VALVE •) 

PRESSURE CONTROL VALVE/ )

MISCELLANEOUS 

COMPONENTS 

REDUCER ED 

FLANGE -.J-

BLANKED F14GMG -1t 

PIPE PLUG I] 

SCREW CAP -3 

REMOVABLE SPOOL -IHI

LOOP SEAL -hj

Y-STRAINER [7 

ATMOSPHERIC VENT r 
VACUUM BREAKER [Z

ORIFICE--l

VENTURI 

EDUCTOR 

PITOT TUBE 

PRESSURE REGULATOR 
W/ EXTERNAL SENSING 

PRESSURE REGULATOR 
W/ INTERNAL SENSING 

PRESSURE GAGE P1 
(REMOTE) 

PRESSURE GAGE ' 
(LOCA) 

PRESSURE SENSOR HIGH 

PRESSURE SENSOR LOW 

PRESSURE TRANSMITTER 

DIFFERENTIAL PRESSURE 
SENSOR/TRANSMITTER

STEAM TRAP CZ

PIPE SIUE 

EXPANSION JOINT IIIII1 

TANK Li 

RUPTURE DISK mD 
BACK FLOW PREVENTER

PIPING SYMBOLS 

PROCESS FLOW UNE 

PNEUMATIC (AIR) UNE -y-#-,,"y'-- o 

INSTRUMENT SIGNAL--------

NOTE: THE LOWER HALF OF THE MEASUREMENT/SENSING SYMBOLS 
IS RESERVED FOR THE INDENTFICATION OF THE COMPONENT 

THERMOCOUPLE 
(WITH WELL) POWER SUPPLY UN 

TEMPERATURE ELEMENT SOUARE ROO 
(WITH WELL) CONVERTO 

CONDUCTIVITY CELL e SUMM 

CONDUCTIVITY DUAL ALARM U 
INDICATORNDUA ALAM10O 

TEMPERATUREt-I0-100' 
INDICATION (LOCAL) ALARM LO' 

TEMPERATURE 0 -1OO" 

INDICATION 

0-30 (REMOTE) ALARM HI 

PSIG TEMPERATURE LVLij] 

0-30 TRANSMITTER LEVEL SENS PSIG 

TEMPERATURE )RECORDER L EVEL CONTROLLER HI 

FLOWR j LEVEL CONTROLLER LO S~RECORDER 

DIFFERENTIAL FDfl 
TEMPERATURE LEVEL TRANSMIT1 

INDICATORLM 

STEMPERATUREF t- CALIBRATION WI 

CONTROLLERLr

lNIT 

OR= 

.ow 

SOW 

YELL f

AMPLIFIER 

ABBREVIATIONS 

VOP - VALVE OPERATION SYSTEM 
JCA - JOHNSON CONTROL AIR 
CS - CONTROL SYSTEM 
AX - AUXIUARY HEATING & COOUNG SYSTEM 
DCW - DOMESTIC COLD WATER 
GPM - GALLONS PER MINUTE 
CT - COOUNG TOWER 
PSIG - POUNDS PER SQUARE INCH GAUGE 
PSIA - POUNDS PER SQUARE INCH ABSOLUTE 
PSID - POUNDS PER SQUARE INCH DIFFERENTIAL 
LC - LEVEL CONTROLLER 
PS - PRESSURE SWITCH 
QOC - QUICK DISCONNECT FTTIiNG 
EPF - EMERGENCY POOL FILL 
FPW - FIRE PROTECTION WET 
FPO - FIRE PROTECTION DRY

FLOW/PRESSURE MEASUREMENT OR SENSING

NOTE
SYMBOLS AND ABBREVIATIONS ARE FROM THE FOLLOWING RESOURCES: 
1). DOE FUNDAMENTALS HANDBOOK 

ENGINEERING SYMBOLOGY. PRINTS AND DRAWINGS 
VOLUMES 1 & 2 
DOE Technical Standards Home Page 
(http://apollo.oetI.gov/techatds/taechatda.htm) 

2). ANSI/ASME Y32.2.3-1949(R1988) REAFFIRMED 1994 
GRAPHICAL SYMBOLS FOR PIPE FITTINGS, VALVES AND PIPING 

3). MURR NRC UCENSED PERSONNEL AND ENGINEERING STAFF

0 

U)
-8 
z
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