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Learning Objectives:Learning Objectives:
1.1. State the purposes of the following:State the purposes of the following:

a. Protection and Safety Monitoring Systema. Protection and Safety Monitoring System
b. Reactor Trip Systemb. Reactor Trip System
c. Engineered Safety Features Actuation Systemc. Engineered Safety Features Actuation System
d. Plant Control and Monitoring Systemd. Plant Control and Monitoring System
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e. Diverse Actuatione. Diverse Actuation SystemSystem

2.2. Describe the major differences between the Describe the major differences between the 
control and instrumentation design of the control and instrumentation design of the 
USUS--APWR and those of currently operating APWR and those of currently operating 
PWRs. PWRs. 



I & C Architecture I & C Architecture –– Fig. 8Fig. 8--11
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I & C ArchitectureI & C Architecture

Both control (PCMS) & safety (PSMS) are Both control (PCMS) & safety (PSMS) are 
based on the MELTAC digital platform.based on the MELTAC digital platform.

N t ALF’ h l t MELTACN t ALF’ h l t MELTAC
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No, not ALF’s home planet.  MELTAC = No, not ALF’s home planet.  MELTAC = 
MMitsubishi itsubishi ELELectric ectric TTotal otal AAdvanced dvanced CController.ontroller.



CR Arrangement CR Arrangement –– Fig. 8Fig. 8--2    2    
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CR Arrangement CR Arrangement –– Fig. 8Fig. 8--2 (cont’d)2 (cont’d)
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PSMS OverviewPSMS Overview

PSMS subsystems include:PSMS subsystems include:

Reactor Protection System (RPS) Reactor Protection System (RPS) 

Engineered Safety Features Actuation Engineered Safety Features Actuation 
System (ESFAS)System (ESFAS)
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Safety Logic System (SLS) Safety Logic System (SLS) 

Conventional trainConventional train--level actuation switcheslevel actuation switches

SafetySafety--related Visual Display Units (VDUs), related Visual Display Units (VDUs), 
including postincluding post--accident monitoring accident monitoring 



Table 8Table 8--1 Reactor Trips1 Reactor Trips
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Table 8Table 8--1 Reactor Trips (cont’d)1 Reactor Trips (cont’d)
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RPS Configuration RPS Configuration –– Fig. 8Fig. 8--33
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Table 8Table 8--4 Diverse Parameter Groups4 Diverse Parameter Groups
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RTB Configuration RTB Configuration –– Fig. 8Fig. 8--44
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RPS RPS 
FunctionsFunctions
Fig. 8Fig. 8--55
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Table 8Table 8--5 ESF Actuations5 ESF Actuations
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Table 8Table 8--5 ESF Actuations (cont’d)5 ESF Actuations (cont’d)
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Table 8Table 8--5 ESF Actuations (cont’d)5 ESF Actuations (cont’d)
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Table 8Table 8--5 ESF Actuations (cont’d)5 ESF Actuations (cont’d)
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ESFAS, SLS Configuration ESFAS, SLS Configuration –– Fig. 8Fig. 8--66
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ECCS Actuation ECCS Actuation –– Fig. 8Fig. 8--77
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Diverse Actuation System (DAS)Diverse Actuation System (DAS)

Nonsafety diverse I&C system designed to cope Nonsafety diverse I&C system designed to cope 
with simultaneous disabling of PSMS, PCMSwith simultaneous disabling of PSMS, PCMS

Conventional analog equipment totally diverse & Conventional analog equipment totally diverse & 
i d d t f MELTAC l tfi d d t f MELTAC l tf
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independent from MELTAC platformindependent from MELTAC platform

Auto actuations for critical functions required Auto actuations for critical functions required 
within 10 min of event initiationwithin 10 min of event initiation

Manual actions credited after 10 minManual actions credited after 10 min



Table 8Table 8--8 8 
Diverse Diverse 
Actuation Actuation 
SignalsSignals
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Control System (PCMS)Control System (PCMS)
Establishes and maintains plant operating Establishes and maintains plant operating 
conditions within prescribed limits.conditions within prescribed limits.

Minimizes frequency of protective responses.Minimizes frequency of protective responses.

2222

Relieves operator of routine tasks. Relieves operator of routine tasks. 

Regulates conditions in the plant automatically Regulates conditions in the plant automatically 
in response to changing plant conditions and in response to changing plant conditions and 
changes in plant load demand. changes in plant load demand. 



Design CapabilityDesign Capability

++10% step load change in 15 10% step load change in 15 –– 100% range100% range

++ 5% ramp load change in 15 5% ramp load change in 15 –– 100% range100% range
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100% load rejection without reactor trip, 100% load rejection without reactor trip, 
handled by:handled by:

Immediate full closure of governor valvesImmediate full closure of governor valves

Full opening of turbine bypass valvesFull opening of turbine bypass valves

Automatic insertion of control rodsAutomatic insertion of control rods
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PCMS PCMS –– Normal Plant ControlNormal Plant Control
Reactor Control SystemReactor Control System

Rod Control SystemRod Control System
CRDM Control SystemCRDM Control System

Rod Position Indication SystemRod Position Indication System

Pressurizer Pressure Control SystemPressurizer Pressure Control System

P i W t L l C t l S tP i W t L l C t l S t
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Pressurizer Water Level Control SystemPressurizer Water Level Control System

Steam Generator Water Level Control SystemSteam Generator Water Level Control System

Turbine Bypass Control SystemTurbine Bypass Control System

Turbine Electrohydraulic Governor Control Turbine Electrohydraulic Governor Control 
SystemSystem



NRC Concerns w/ USNRC Concerns w/ US--APWR I&CAPWR I&C
Interdivision data communicationInterdivision data communication

Compliance with regulatory guidance for Compliance with regulatory guidance for indepenindepen--
dencedence of safety systems (from nonof safety systems (from non--safety systems)safety systems)
Conformance to ISGConformance to ISG--04 (Interim Staff Guidance for  04 (Interim Staff Guidance for  
highly integrated control rooms) highly integrated control rooms) –– initially limited to initially limited to 
basic MELTAC platformbasic MELTAC platform
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Quality assuranceQuality assurance
Compliance of QA program for MELTAC w/ App. BCompliance of QA program for MELTAC w/ App. B
Demonstration that MELTAC has been commercially Demonstration that MELTAC has been commercially 
dedicateddedicated
Compliance with NRC guidance for software life Compliance with NRC guidance for software life 
cycle processescycle processes

MHI has commitments for addressing all concerns.MHI has commitments for addressing all concerns.
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