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Chapter 7 Summary

FSAR Tier 1 Sections 2.2, 2.4, 2.7, and 3.4 and    
Tier 2 Chapter 7 describe the instrumentation 
and control (I&C) systems for STP 3 & 4. 
COLA incorporates by reference most ABWR 
DCD information regarding functionality and 
logic of the I&C systems and components. 
Departures from the certified design taken to
incorporate Advancements in Technology and 
provide clarifications.
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Contents of Chapter 7

7.1 Introduction
7.1S Instrumentation and Control Platforms
7.2 Reactor Protection (Trip) System (RPS)
7.3 Engineered Safety Feature Systems
7.4 Systems Required for Safe Shutdown
7.5 Information Systems Important to Safety
7.6 All Other Instrumentation Systems Required for 

Safety
7.6S Interlock Systems Important to Safety
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Contents of Chapter 7 (cont’d)

7.7 Control Systems Not Required for Safety
7.8 COL License Information
7.8S Diverse Instrumentation and Control Systems
7.9S Data Communication Systems
7A Design Response to Appendix B, ABWR LRB I&C
7B Implementation Requirements for Hardware/Software 

Development
7C Defense Against Common-Mode Failure in Safety-

Related, Software- Based I&C Systems
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Departure Information
Advancements in Technology

Updated I&C Architecture
Replaced obsolete Fiber Distributed Data Interface (FDDI) 
multiplexer communication technology with current data 
communication technology
Simplification of Safety System Logic and Control (SSLC) 
design by separation into Reactor Trip Isolation System 
(RTIS), Neutron Monitoring System (NMS) and ESF Logic 
and Control System (ELCS)

Nomenclature changes improve standardization 
Changed equipment description to functional description

Examples:
Trip Logic Unit (TLU) to Trip Logic Function (TLF)
Plant Computer System (PCS) to Plant Computer 
Function (PCF)
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Advancements in Technology (cont’d)

Selection of Final Controls Platforms

Incorporation of generic BWR I&C Enhancements

Adoption of BWR generically approved Oscillation Power 
Range Monitor (OPRM)

Adoption of BWR generically approved removal of main 
steam high radiation trip.

Departure Information
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Clarification of Content

Expansion of the discussion of Automatic Depressurization 
System (ADS) initiation logic to improve understanding of bypass
timer operation

Expansion of the discussion of the RHR Suppression Pool 
Cooling logic to enhance understanding of automatic and 
manual operations

Departure Information
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I&C Systems Modified by Tier 1 Departures

STD DEP T1 2.2-1, Control Systems Changes to Inputs, Tests,and 
Hardware

Rod Control and Information System (Test Clarification)

STD DEP T1 2.3-1, Deletion of MSIV Closure and Scram on High 
Radiation

Reactor Protection 
Process Radiation Monitoring

STD DEP T1 3.4-1, Safety-Related I&C Architecture
Eliminate obsolete data communication technology
Eliminate unnecessary inadvertent ESF actuation logic
Clarification of digital control nomenclature and systems
Final selection of platforms
Testing and surveillance changes

Departure Information
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Tier 2 Departures requiring NRC approval
Tier 2 Departures Related to Technical Specification Changes:

STD DEP 7.3-12, Leak Detection and Isolation System Sump 
Monitoring

Revised alarm setpoints for Leakage Detection and Isolation 
System sump monitoring instrumentation because STPNOC 
has elected not to implement LBB

STD DEP 7.3-17, Automatic Depressurization System (ADS) 
Electrical Interface

Clarified that ESF control logic is only in Divisions I, II and III 
which conform to the three divisions of ECCS

STD DEP 7.5-1, Post-Accident Monitoring (Drywell Pressure)
Added variable Type A classification to the Drywell Pressure 
and revised Post Accident Monitoring parameter design 
requirements to meet RG 1.97
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STD DEP 7.7-10, Control Rod Drive Control System Interfaces
Tech Spec bases updated to comply with actual system design

STD DEP 7.7-18, Rod Control and Information System Operator 
Information

Tech Spec bases updated to comply with actual system design
STD DEP 16.3-100, Setpoint Control Program Implementation

New Technical Specification, 5.5.2.11, “Setpoint Control 
Program” added:

Implements methodology approach (Option 3) specified in 
Interim Staff Guidance (ISG-08) for allowable values
Setpoint Methodology based on WCAP-17119-P 
“Methodology for South Texas Project Units 3 & 4 ABWR 
Technical Specification Setpoints”

Tier 2 Departures requiring NRC approval
(cont’d)
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Tier 2 Departures NOT requiring prior 
NRC approval

Forty-one (41) Tier 2 departures not requiring prior NRC 
approval:

All departures were evaluated based on the 10 CFR Part 52 
process

For example:

STD DEP 7.2-2, Description of Scram Actuating Relays

STD DEP 7.3-5, Water Level Monitoring

STD DEP 7.3-6, SRV Position Indication

STD DEP 7.7-1, RPV Water Level Instrumentation
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COL License Information Items
7.1 Cooling Temperature Profiles for Class 1E Digital Equipment 

Closed to ITAAC Table 3.4 Item 14(b). 

7.2 APRM Oscillation Monitoring Logic 
The APRM oscillation logic is implemented in accordance with 
the BWR Owners Group Stability Option III and described in 
Tier 2 Subsection 7.6.1.1.2.2.

7.3 Effects of Station Blackout on the HVAC 
Tracked by commitment COM 7.8-1. 

7.4 Electrostatic Discharge on Exposed Equipment Components 
Closed to ITAAC Table 3.4 Item 12.

7.5 Localized High Heat Spots in Semiconductor Materials for 
Computing

Completed by commitment COM 7.8-2. 
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7.1S Instrumentation and Control Platforms
Provides platform information for safety-related I&C systems:

Field Programmable Gate Array (FPGA) Based Platforms –
The Reactor Trip and Isolation System (RTIS) and the safety-
related Neutron Monitoring Systems (NMS), including Local 
Power Range Monitoring (LPRM), Average Power Range 
Monitoring (APRM), Oscillation Power Range Monitor (OPRM), 
and Startup Range Neutron Monitoring (SRNM) systems 
Microprocessor Based Platforms
The Engineered Safety Features Logic and Control System 
(ELCS) provides the instrument and control functions of 
automatic actuation and control, manual control, and display 
for the Engineered Safety Features (ESF) systems.

Supplemental Sections
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7.6S Interlock Systems Important to Safety
Addressed in Sections 7.4.1.3, 7.6.1.3, and 7.6.2.3.

7.8S Diverse Instrumentation and Control Systems
Refers to another Chapter 7 subsection where the subject 
information is addressed. Section added to comply with RG 1.206.

7.9S Data Communication Systems
Addresses both the essential (safety-related) and non-essential 
(non-safety-related) data communication functions, as specified in 
RG 1.206, that are part of or support the I&C systems described in 
Sections 7.1 through 7.8.  This includes data communication 
between systems and between divisions within a system.

Supplemental Sections (cont’d)
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Japanese ABWR Main Control Room
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Safety System Independence

Safety to non-safety communication
Unidirectional from safety to non-safety
Fiber optic isolation
No hand shaking 

Division to Division communication
Used for 2/4 voting only
Unidirectional from transmitting division to receiving division
Fiber optic isolation
No hand shaking

Non-safety to Safety communication
No control of safety components from non-safety systems
LPRM gain adjustment (to be discussed in greater detail under 
NMS discussion)
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Features of Safety System Design
Clear division of safety functions

NMS is segregated
RTIS is segregated 
ELCS is segregated

RTIS/NMS implementation is diverse from ELCS
RTIS/NMS uses FPGA logic
ELCS uses microprocessors 

Non-essential functions are performed by PICS
Primary Operator Interface
Historical functions
Bypass and inoperable status determination 
Alarm processing, logging and display
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Safety function communication 

Deterministic

Fiber optic 

Point to point communication

One way serial data link

No handshaking

Features of communication design 
(FPGA)

DRAFT

DRAFT



STP 3&4 COLA Presentation to ACRS Subcommittee 5/20/10 28

Communication in RTIS
Interdivision communication
Optical serial link to/from other divisions
One-way, No handshake

Intradivision communication
RTIS to ELCS
Optical serial link to ELCS Node Box
One-way, No handshake

Safety to Non-Safety
RTIS to Non-Safety
Optical Ethernet connection to O/E
One-way, No handshake

Non-safety to Safety
There is no Non-safety to Safety 
communication

Non-Safety

Safety

ELCS

Inputs
From
Other 
Divisions

To ELCS

GW

DTF

TLF
2/ 4

OLU

SPTM

DTF

TLF
2/ 4

OLU

NBS 
Inputs

SPTM 
Inputs

Inputs
From
Other 
Divisions

NMS inputs

Outputs 
To other 
Divisions

NBS 
Inputs

To ELCS

To ELCS

Rx Scram MSIV Isolat ion
Load Drivers confgured in a 
concurrent  2/ 4

O/ E

RTIS
(RPS)

RTIS
(MSIV)

Outputs 
To other 
Divisions
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Interdivision communication
There is no interdivision 
communication

Intradivision communication
NMS to ELCS
Optical serial link to ELCS Node Box
One-way, No handshake

Safety to Non-Safety
NMS to Non-Safety
Optical Ethernet connection to O/E
One-way, No handshake

Non-safety to safety
Discussed on next slide

ELCS

Non-Safety

Safety

Communication in NMS
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Non-Safety to Safety communication 
in NMS

A separate off-line method that is used to transfer calibration data from 
PICS to the NMS.

When the NMS is online and not bypassed, data transfer to the NMS 
from the non-safety system is blocked by a key lock switch.

The transfer is controlled by the following administrative process 
1. The NMS division desired to receive the information must first be 

Bypassed and placed in an Inoperative status by the control room
operator.

2. A key lock switch on that NMS division must be enabled to request 
and allow the data transfer. 

3. Only a limited data set in a predefined format will be accepted by 
the NMS. 

4. Before the data can be used by the NMS and placed back into 
service, manual verification and acceptance at the NMS human-
system interface is required.
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Features of Communication Design 
(ELCS)

Safety function communication 
Unidirectional high speed serial link
Deterministic
Fiber optic
Single function e.g. input signals to DTF, DTF channel actuation to 2/4 
vote, voter output (system level actuation) to component actuation 

Support function communication (Intra-division network)
Bus master network per division
Deterministic
Failure will not affect automatic safety function actuation
Functions:

Information for display
Manual control of a single component
Diagnostic information
Maintenance and test support
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Interdivision communication
High Speed Link for 2 out of 4 voting
• Point to point, serial
• One-way, no handshake

Intra-division communication
AF100 Network
• Deterministic Protocol
• Display, manual component control 

and diagnostics/test
High Speed Link
• Point to point, serial
• Deterministic
• One-way, no handshake
• Safety function actuation     

Safety to Non-Safety
Maintenance and Test Panel  Interface
• Isolated fiber optic
• One way Fast Ethernet, no handshake

Communication in ELCS

Non-
SafetySafety
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Diversity and Defense-in-Depth

All ABWR DCD diverse features have been retained 
including:

ATWS provides functional diversity

HPCF C diverse manual is hard wired

Diverse display of major process parameters

Diverse hardwired controls go directly to the controlled 
component

D3 design not affected by departures
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ABWR DCD FSER (NUREG-1503) states that:

It is undesirable to “lock-in” a final design 
certification for areas of rapidly changing 
technology including I&C

The DAC are necessary and sufficient to provide 
reasonable assurance that if met, the I&C aspects 
of the SSCs important to safety have been 
designed, constructed, and will operate in 
accordance with the licensing basis and applicable 
regulations

Design Acceptance Criteria
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Design Acceptance Criteria (cont’d)

I&C DAC are in Tier 1 Table 3.4:
Software/Hardware Development (Items 7-11 & 15)
Electromagnetic Compatibility (EMC) Plan (Item 12)
Setpoint Methodology (Item 13)
Environmental Qualification (EQ) Program (Item 14)

I&C DAC defines the acceptance criteria for process 
related activities required to implement FSAR licensing 
bases requirements

Other ITAAC ensure that functionality of as-installed 
systems meet appropriate acceptance criteria
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ITAAC/DAC are resolved post-COL through inspections

Pilot DAC Inspection of STP 3&4

DAC 7-10 – June 2010

DAC 11 Planning Phase – 4Q2010

All ITAAC/DAC must be resolved prior to 10 CFR 
52.103(g) finding permitting fuel load

Design Acceptance Criteria (cont’d)
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Conclusion

FSAR provides a complete set of licensing basis 
requirements for the I&C systems

STP 3&4 departures provide design improvements to 
eliminate obsolete equipment and utilize state-of-the-art 
control systems

Platform hardware/software will implement licensing 
basis requirements as inspected through DAC
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Chapter 7
Instrumentation and Control Systems

Questions and Comments
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