
STP 3 &
 4

Final Safety A
nalysis R

eport

Large-Scale D
raw

ings

R
ev. 12 
21.0-209

Figure 7.6-1 – Neutron Monitoring System IED (Sheet 1 of 4)
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Figure 7.6-1 – Neutron Monitoring System IED (Sheet 2 of 4)
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Figure 7.6-1 – Neutron Monitoring System IED (Sheet 3 of 4)
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Figure 7.6-1 – Neutron Monitoring System IED (Sheet 4 of 4)
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Figure 7.6-2 – Neutron Monitoring System IBD (Sheet 1 of 28)
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NOTES:
1. THIS IBD PRESENTS THE BASIC FUNCTIONAL REQUIREMENTS OF THE

NEUTRON MONITORING SYSTEM (NMS) OF THE APPLIED PROJECT. IT
CONTAINS THE SUBSYSTEMS OF SRNM, APRM & LPRM, ATIP AND MRBM.
IT DOES NOT NECESSARILY REFLECT THE ACTUAL PHYSICAL LOCATIONS
OF LOGICS TO BE IMPLEMENTED TO THE HARDWARE OR SOFTWARE
LEVEL. (FOR INSTANCE, THE LOCATION OF THE SRNM OR APRM CHANNEL
BYPASS FUNCTION MAY BE AT DIFFERENT LOCATION OR MORE THAN ONE
LOCATION AS SHOWN IN THIS IBD).

FAIL SAFE LOGIC: ALL OUTPUT CONNECTIONS FROM LOGIC UNITS EXCEPT2.
ATIP AND MRBM IBD ARE DEFINED AS LOGIC "1" DURING NORMAL REACTOR
OPERATION. THEY CHANGE TO LOGIC "0" UPON A TRIP CONDITION. ANY
"LOSS OF SIGNAL" CONDITION WILL ALSO CAUSE THE STATE TO BE
CHANGED TO "0".

ONE RESET SWITCH SHALL BE USED FOR EACH CHANNEL ON THE3.
MCR BACK PANEL.

THE PRESENCE OF AN OPERATOR INPUT, SUCH AS RESET, BYPASS,4.
AUTO CALIBRATION, ETC., IMPLIES LOGIC "1".

TIME CONSTANT REFERS TO THE FILTER TIME CONSTANT WHERE THE5.
FILTERED SIGNAL IS LAGGED BEHIND THE ORIGINAL SIGNAL BY
THIS TIME CONSTANT AFTER SIGNIFICANT TIME ELAPSE. THIS IS
SHOWN IN THE LEGEND SECTION.

R - S FLIP FLOPS ARE SET AND RESET BY POSITIVE LOGIC.6.

TRUTH TABLE
R
0
0
1
1

S
0
1
0
1

OUTPUT
PREVIOUS STATE
1
0
0

FAIL SAFE LOGIC: EXCEPT ATIP AND MRBM IBD. THE OUTPUT OF THE7.
COMPARATOR IS DEFINED AS ZERO WHEN A TRIP OCCURS (FAIL SAFE LOGIC),
I.E., WHEN THE COMPARISON EQUATION IS TRUE. OTHERWISE IT IS "1" DURING
NORMAL CONDITION. HOWEVER, ALARMS, ANNUNCIATORS ARE ACTIVATED
WITH LOGIC "1".

THE FAULT CONDITION RESULTED FROM A CHANNEL SELF-TEST IS8.
LOGIC "0", SO IS THE CONDITION OF AN INSTRUMENT INOPERATIVE TRIP.
THE SCOPE OF "CRITICAL SELF TEST" ITEMS IS TO BE REFERENCED IN
NMS HARDWARE & SOFTWARE SYSTEM SPEC, C51-4010.

SETPOINTS FOR NMS LOGICS (NOMINAL) (I.E., SP 1 TO SP 22.9.
MRBM AND SRNM PERIOD TRIP SETPOINTS) ARE INCLUDED IN AND
SHALL BE GOVERNED BY THE NMS SYSTEM DESIGN SPEC, C51-4010.

CORE FLOW CONVERSION, FLOW REFERENCE LOGIC AND CORE FLOW10.
RAPID COASTDOWN TRIP ALGORITHMS, MRBM CORE FLOW COMPARISON
ALGORITHM AND OPRM TRIP ALGORITHM ARE DEFINED IN THE NMS
HARDWARE AND SOFTWARE SYSTEM SPEC, C51-4010. ALSO THE TIME
DELAY IN ATIP AUTO PARK LOGIC IS REFERENCED IN THIS DOCUMENT.

FOR ATIP IBD, IN DRIVE MECHANISM LOGIC,11.
X = 1 INDICATES "MOVE" , X = 0 INDICATES "STOP".
Y = 1 INDICATES "FORWARD" , Y = 0 INDICATES "REVERSE"
Z = 1 INDICATES "FAST" , Z = 0 INDICATES "SLOW"

FOR ATIP IBD, THE DESCRIPTION OF AUTO MECHANISM IS PROVIDED.12.

STATUS INDICATORS CAN BE APPLIED BY ELECTRO LUMINESCENT13.
TYPE OR CATHODE RAY TUBE DISPLAY, ETC., WHICH ARE INSTALLED
ON THE UNITS. THE NOTE "LOCAL" REFERS TO CONTROL ROOM BACK
BACK, THE NOTE "MCRP" REFERS TO MAIN CONTROL ROOM OPERATOR
MAIN PANELS.

INDICATIONS IN MAIN CONTROL ROOM PANEL (MCRP) CAN BE PROVIDED14.
USING THE NMS SIGNALS VIA THE PERFORMANCE MONITORING AND
CONTROL SYSTEM (PMCS) OF THE PLANT COMPUTER FUNCTIONS, OR DIRECTLY
FROM THE NMS.

15. SRNM PERIOD WITHDRAWAL PERMISSIVE SIGNALS TO APRS ARE
FOR INTERRUPT OF AUTOMATED CONTROL ROD WITHDRAWAL DURING
AUTOMATED OPERATION.

THE OR GATE IS LOCATED IN THE MCRP SYSTEM.16.

SUPPLEMENTAL DOCUMENTS UNDER THE FOLLOWING IDENTITIES
ARE TO BE USED IN CONJUNCTION WITH THIS DRAWING.

2. ROD CONTROL & INFORMATION SYS. IBD
1. AUTOMATIC POWER REGULATOR SYS. IBD

3. REACTOR PROTECTION SYSTEM. IBD
4. RECIRCULATION FLOW CONTROL SYS. IED
5. ROD CONTROL & INFORMATION SYS. IED
6. NEUTRON MONITORING SYSTEM. IED
7. LEAK DETECTION AND ISOLATION SYS. IBD
8. SAFETY SYSTEM LOGIC & CONTROL SYSTEM IBD

C11-1030
C82-1030

C71-1030
C81-1040
C11-1040
C51-1040
E31-1030
C74-1030

MPL NO.

SUPPORTING DOCUMENTS

1. INTERLOCK BLOCK DIAGRAM (IBD) STANDARDS A10-1030
MPL NO.

LEGEND:

1. FILTERED TIME CONSTANT

A TIME

CONSTANT
X SEC

B

A

B TIME CONSTANT
OF X SEC

1
1-1／e

MAG

TIME

ABBREVIATIONS
NMS-NEUTRON MONITORING SYSTEM
RPS-REACTOR PROTECTION SYSTEM
SRNM-STARTUP RANGE NEUTRON MONITOR
LPRM-LOCAL POWER RANGE MONITOR
APRM-AVERAGE POWER RANGE MONITOR
ATIP-AUTOMATED TRAVERSING IN-CORE PROBE

RC&IS-ROD CONTROL & INFORMATION SYSTEM
MCRP-MAIN CONTROL ROOM PANEL
PMCS-PERFORMANCE MONITORING CONTROL SYSTEM
ATCF-AUTOMATED TIP CONTROL FUNCTION
OPRM - OSCILLATION POWER RANGE MONITOR
ATWS - ANTICIPATED TRANSIENT WITHOUT SCRAM
UPSC-UPSCALE
INOP-INOPERABLE
DNSC-DOWNSCALE

MRBM-MULTI CHANNEL ROD BLOCK MONITOR
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Figure 7.6-2 – Neutron Monitoring System IBD (Sheet 9 of 28)
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Figure 7.6-2 – Neutron Monitoring System IBD (Sheet 9a of 28)
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Figure 7.6-2 – Neutron Monitoring System IBD (Sheet 9b of 28)
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Figure 7.6-2 – Neutron Monitoring System IBD (Sheet 14 of 28)
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Figure 7.6-5 – Process Radiation Monitoring System IED (Sheet 1 of 11
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Figure 7.6-5 – Process Radiation Monitoring System IED (Sheet 2 of 11
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Figure 7.6-5 – Process Radiation Monitoring System IED (Sheet 3 of 11
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Figure 7.6-5 – Process Radiation Monitoring System IED (Sheet 4 of 11
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Figure 7.6-5 – Process Radiation Monitoring System IED (Sheet 5 of 11
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Figure 7.6-5 – Process Radiation Monitoring System IED (Sheet 6 of 11
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Figure 7.6-5 – Process Radiation Monitoring System IED (Sheet 7 of 11
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Figure 7.6-5 – Process Radiation Monitoring System IED (Sheet 8 of 11
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Figure 7.6-5 – Process Radiation Monitoring System IED (Sheet 9 of 11
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Figure 7.6-5 – Process Radiation Monitoring System IED (Sheet 10 of 11


