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RESPONSE TO REQUEST FOR ADDITIONAL INFORMATION  

04/13/2026 
SAFETY SYSTEM DIGITAL PLATFORM 

- MELTAC (MITSUBISHI ELECTRIC TOTAL ADVANCED CONTROLLER) - 
ASPM and CGD 

Mitsubishi Electric Corporation 

EPID:         L-2024-TOP-0036 
RAI NO.:    RAI 17 

DATE OF RAI ISSUE: 03/10/2026 

RAI 17 

Background and Issue: As incorporated by reference in regulation 10 CFR 50.55a(h), 
IEEE Std 279-1971, Clause 4.3 states, in part, that “quality of components is to be 
achieved through the specification of requirements known to promote high quality, such 
as requirements for design, inspection, and test.” Similar criteria for the quality of 
components are identified in Clause 5.3 of IEEE Std 603-1991. 

Section B.3.2.1 of BTP 7-14, Revision 6 states, in part, that “The safety analysis 
activities also should include the [Secure Development and Operational Environment] 
SDOE risk…” 

In Section 3.9.3, “RISKS,” of ASPM Revision 1, it is not clear if the SDOE risk is included 
as part of the software safety analysis. In addition, in Section 3.1.2, 
“Organization/Responsibilities,” of JEXU-1041-1032-P (R1), it states, in part, that “The 
Software Safety Analysis Engineer is assigned from a member other than the Design 
Team Engineer[[   ]] to this role by the Design Team Manager.” It 
is unclear from which team a member will be assigned as a software safety analysis 
engineer. 

Request: Please provide additional information to clarify: 

1. If SDOE risk is included as part of the safety analysis activities for ASPM 
Revision 1. 

2. From which team the software safety analysis engineer will be assigned from and 
provide information on associated managerial and financial independence of the 
selected member. 

 

ANSWER: 
1. SDOE risks are included in the safety analysis activity described in Section 

3.9.8.3.4. MELCO will revise the ASPM as shown in the attachment to clarify that 
SDOE risk are included in the safety analysis activities. 
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2. The Software Safety Analysis Engineer is assigned from an organization that is 
technically, managerially, and financially independent of the Design Team. 
[[           

           
             

     ]] 
MELCO will revise the ASPM as shown in the attachment. 

 
Impact on Topical Report and/or Support Documents. 
MELCO will revise the following sections of the MELTAC Platform Application Software 
Program Manual. 
・Section 3.1.2 (3) 
・Section 3.2.6 
・Section 3.2.6.1.1 and 3.2.6.1.2 
・Section 3.2.6.2 and 3.2.6.2.1 
・Section 3.2.6.3 and 3.2.6.3.1 
・Section 3.9.1, 3.9.2 and 3.9.3 
・Section 3.9.8.1 
・Section 3.9.8.1.1, 3.9.8.1.2, 3.9.8.1.3, 3.9.8.1.4 and 3.9.8.1.5 
・Section 3.9.8.2.2, 3.9.8.2.3, 3.9.8.2.4, 3.9.8.2.5 and 3.9.8.2.6 
・Section 3.9.8.3.1 and 3.9.8.3.2 
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Each application-specific project plan is developed by a Project Management Team (PMT) 
under the direction of a Project Manager (PJM). The PJM is responsible for reviewing and 
approving the application-specific project plan. 
The roles and responsibilities described in this document are as follows. The detailed roles 
and responsibilities to perform each plan are described in each plan (Sections 3.1 through 
3.12) specified in this document. 

(1) Quality Assurance (QA) Manager and QA section members

The QA Manager has the authority for all activities to conduct audits related to the target 
application software. The QA Manager does not report to the Project Manager and Design 
Section Manager to maintain its independence.  
Audit findings shall be documented in Corrective Action Reports. The QA Manager assigns 
the section responsible for resolving the finding, and oversees them until the closure of each 
finding. The QA Manager designates the Safety Officer and receives reports from the Safety 
Officer. The QA Manager also interfaces with other QA organizations corresponding to the 
target project. 

The QA section members have the following responsibilities: 
- Performing organization's internal QA audits.
- Performing a variety of activities as instructed by the QA Manager to ensure that the

application development process is performed under a QAP which may be contained in the
Application Licensing Documentation MELCO's 10CFR50 Appendix B QAP.

- Reporting to the QA Manager

(2) Project Manager and Project Management Team members

The Project Manager is responsible for coordination of communications and sharing 
information among each organization engaged in the target project.  
The Project Manager has no authority for planning, scheduling, budget, or directing V&V or QA 
activities. 
The Project Management Team members perform a variety of activities as instructed by the 
Project Manager and report to the Project Manager. 

(3) Design Team Manager, Design Team Engineer, [   ] and Software
Safety Analysis Engineer 

The Design Team Manager has the following responsibilities: 
- Assuring that the Design Team Engineer, [    ] and the

Software Safety Analysis Engineer are qualified and assigning them. [  
 ] and the Software Safety Analysis Engineer should be assigned as

personnel who are competent in software engineering and are different personnel
from Design Team Engineer.

- Directing all design activities for hardware and software.
- Assuring that the Design Team Engineers [    ] correctly

perform the planned activities based on applicable technical requirements and the
development process in accordance with the Software Quality Assurance Plan
(SQAP) described in Section 3.3.

- Confirming that the Software Safety Analysis Engineers perform and conclude the
planned activities.

RAI 13 
RAI 15 

RAI 14-2

RAI 17-2

RAI 17-2
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The Design Team Engineer has the following responsibility. 
- Assuring the quality of the design documents and configuration items produced by the 

Design Teams. It should be performed without relying on the QA audits, V&V 
activities, or any other oversight activities.  

[ 
        
              

        
] 
 
The Software Safety Analysis Engineer is assigned from a member other than the Design 
Team Engineer [   ] to this role by the Design Team Manager. The 
Software Safety Analysis Engineer in the software safety organization is assigned from a 
department that is independent of the Design Team by the Safety Officer. The Software Safety 
Analysis Engineer shall have the technical knowledge equivalent to the Design Team Engineer. 
The results of activities by the Design Team Engineer are reviewed by the Software Safety 
Analysis Engineer. The Software Safety Analysis Engineer reports the results of activities to 
The Safety Officer. This arrangement ensures that the Software Safety Analysis Engineer is 
managerially and financially independent of the Design Team. 
The Software Safety Analysis Engineer performs the following activities. 

- Performs the software safety analysis of the design outputs developed by the Design 
Team Engineer from the Requirement Phase to the Implementation Phase.  

- Confirms the effectiveness of these efforts during the Test Phase. 
The details of this role are described in the SSP. 
 
 
(4) V&V Manager, V&V Team Manager and V&V Team Engineer  
 
The V&V Manager has the following responsibilities: 

- Designating a V&V Team Manager 
- Requesting budget and schedule of the V&V activities 
- Instructing the commencement of the V&V activities  
- Confirming the completion of V&V activities 

 
The V&V Manager does not report to the Project Manager and Design Section Manager to 
maintain its independence. 
 
The V&V Team Manager will independently identify and control milestones for each V&V 
activity of the application software life cycle.  Actual performance of required V&V activities is 
assigned to V&V Team Members by the V&V Team Manager, who has the following 
additional responsibilities: 

- Reporting to the V&V Manager 
- Assuring all V&V activities are performed in accordance with the SVVP. 
- Assigning the V&V Team Engineers who satisfy the following independent V&V 

related criteria. 
- Technical, managerial, and financial independence as defined in RG 1.168 and 

BTP 7-14. 
- Having knowledge of both digital control system and target plant applying the 

MELTAC platform and experience equal to or greater than that of personnel 
involved in the Design Team. 

- Instructing independent V&V of the application software  

RAI 17-2

RAI 17-2

RAI 16-1

Attachment 1 to JEXU-1041-2176-NP(R0) (2/28)
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Table 3.2-13  Design Team Activities (1/3)  
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Table 3.2-13 Design Team Activities (2/3) 
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Table 3.2-13 Design Team Activities (3/3) RAI 17-2 
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3.2.6.1   Plant Requirements Phase 
 
In tThe Plant Requirements Phase is defined as the activities that are conducted while 
developing plant system-level functional and performance requirements for the target plant 
system application. These activities are generally supported by Application Licensing 
Documentation, such as the FSAR for an operating plant or the Design Certification Document 
and Combined Operating Licensing (COL) Applications., plant system-level functional and 
performance requirements shall be developed and described in the Application Licensing 
Documentation. It shall contain the requirements for the digital I&C system(s) of the target 
plant system. 
This phase defines the key design aspects for the target plant system. The development of the 
requirements for the I&C systems in this phase shall have the following two parts. The 
responsibility of each part below shall be described in an application-specific project plan in 
accordance with Section 3.2.2 of this document.  
[ 

 
 

] 
The Plant Requirements Phase consists of the following activities. 
 

1. Develop/Maintain Plant Requirements (D-1) 
2. Develop/Maintain Platform (B-1) 

 
3.2.6.1.12  Develop/Maintain Plant Requirements 
[ 
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RG 1.152 
Pattern-1 
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3.2.6.1.1.1  Design Analysis 
 
3.2.6.1.1.1.1  Response Time Analysis 
 
The response time analysis is regarded as timing and sizing analysis described NUREG-
CR/6101. This activity shall be performed to ensure that the target plant system satisfies 
the plant performance requirements including response time allocations and assumptions 
described in the requirements of the target plant system.  
 
The response time analysis of this phase is outside the scope of this document. The 
Design Team Engineers shall review the response time analysis results for assumptions 
or requirements that call for functions to be identified in the application software 
requirements and design. 
 
3.2.6.1.1.1.2  Criticality Analysis 
 
The criticality analysis identifies the software requirements that have safety implications in 
order to make the design analysis efforts focus on those critical requirements. According to 
Section 3.2.2 of NUREG-CR/6101, those critical requirements must be specified and must be 
ensured that they are sufficiently analyzed during the design analysis activities through the 
lifecycle of the target application software such as software design, verification and validation 
and testing.  
 
As described in Section 2.1.2, the application software that shall be managed under this 
document in accordance with BTP 7-14 shall be classified as the Software Integrity Level 4, 
which is the highest software integrity level. Therefore, no additional criticality analysis in this 
phase will be performed. 
 
The criticality analysis of this phase is outside the scope of this document. The Design Team 
Engineers shall review the criticality analysis results for assumptions or requirements that call 
for functions to be identified in the application software requirements and design. 
 
3.2.6.1.1.1.3  Diversity and Defense-in-Depth Analysis 
 
The MELTAC platform can be configured as a Plant Safety System (PSS) as described in 
Section 4 of “Safety System Digital Platform - MELTAC - Topical Report” (JEXU-1041-1008).  
Diversity and Defense-in-Depth (D3) analysis shall be performed for the plant-specific PSS 
system that applies the MELTAC platform in accordance with SRP 7.2 (Reference 36) and 
BTP 7-19 (Reference 37).  
 
The D3 analysis of this phase is outside the scope of this document. The Design Team 
Engineers shall review the response time analysis results for assumptions or requirements 
that call for functions to be identified in the application software requirements and design. 
 
3.2.6.1.1.1.4  FMEA and Reliability Analyses 
 
The FMEA (*1) for the target plant system shall be performed to provide an assessment of 
the potential failures within the system and the effects of those failures. This analysis 
ensures that the adverse effect of any credible single failure is limited to a single division. 

RAI 17-2 

Attachment 1 to JEXU-1041-2176-NP(R0) (7/28)Attachment 1 to JEXU-1041-2176-NP(R0) (7/28)
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This activity shall be performed by using a project-specific method.  
 
The FMEA of this phase is outside the scope of this document. The Design Team 
Engineers shall review the FMEA results for assumptions or requirements that call for 
functions to be identified in the application software requirements and design. 
 
The reliability analysis for the target plant system is to ensure that the safety system 
reliability described in the plant requirements is sufficient in terms of effect of possible 
hardware failures and that design features necessary to prevent or limit the effects of such 
hardware failures are provided. This analysis shall be performed under a project-specific 
method.  
 
The reliability analysis of this phase is outside the scope of this document. The Design 
Team Engineers shall review the reliability analysis results for assumptions or 
requirements that call for functions to be identified in the application software requirements 
and design. 
 
(*1) FMEA is a method for documenting a single failure analysis which is conducted in accordance 
with IEEE Std. 379-2000 as endorsed by RG 1.53 Rev. 2. 
 
 
3.2.6.1.21  Develop/Maintain Platform 
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] 
 
 
3.2.6.2   System Requirements Phase 
 
The System Requirements Phase defines the requirements for the target plant system. These 
requirements include performance, functional and Human-System Interface (HSI) 
requirements, and system interface requirements. 

RAI 17-2 

RAI 17-2 
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The System Requirements Phase consists of the following activities: 

1. Develop System Requirements (D-2) 
2. System Requirements Phase V&V (V-2) 

 
3.2.6.2.1  Develop System Requirements 
[ 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

  
 

  
 

 
 

 
 
 
 

 
 

  
 

 
 

 
 

 
 
 

 

RG 1.152 
Pattern-2 

RG 1.152 
Pattern-2 

RAI 17-2 

RAI 17-2 

RAI 17-2 

Attachment 1 to JEXU-1041-2176-NP(R0) (9/28)



MITSUBISHI ELECTRIC CORPORATION 

 
 
 MELTAC Platform Application Software Program Manual       JEXU-1041-1032-NP (R210) 
 
 

 
                    
 
 42 

               
        

 
               

 
] 
 
3.2.6.2.2  System Requirements Phase V&V Activity 
[ 

              
  

] 
 
3.2.6.2.1  Design Analysis 
 
3.2.6.2.1.1  Response Time Analysis 
 
The design outputs of this phase shall define the system configuration, redundancy, 
network architecture, and data flow at a minimum based on the design outputs developed 
in the previous phase. The Design Team Engineer shall perform this analysis in the same 
manner used in the previous phase (see Section 3.2.6.1.1.1.1) and document the result. 
 
3.2.6.2.1.2  Criticality Analysis 
 
The design outputs of this phase define the system configuration, the functional 
assignment, interface among multiple functions and network architecture at a minimum 
based on the design outputs developed in the previous phase. 
The Design Team Engineer shall perform this analysis to the specified design outputs of 
this phase in the same manner used in the previous phase and document the result. 
 
3.2.6.2.1.3  Diversity and Defense-in-Depth Analysis 
 
The Design Team Engineer shall perform this analysis to the design outputs of this 
phase in the same manner used in the previous phase (see Section 3.2.6.1.1.1.3) and 
document the result. 
 
3.2.6.2.1.4  FMEA and Reliability Analyses 
 
The Design Team Engineer shall perform this analysis to the design outputs of this 
phase in the same manner used in the previous phase (see Section 3.2.6.1.1.1.4) and 
document the result. 
  

RAI 17-2 
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3.2.6.3   Design Phase 
 
The Design Phase transforms the system requirements into the system design description. 
The Design Phase consists of the following activities: 
 

1. Develop System Design (D-3) 
2. Design Phase V&V (V-3) 

 
3.2.6.3.1  Develop System Design 
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Figure 3.2-2  Development Process of the Application Software 
 
Section 3.2.8 explains the application software development tools for developing the said 
SysDD design.  
 
3.2.6.3.1 Design Analysis 
 
3.2.6.3.1.1  Design Elements (Logic, Data, Interface) Analysis 
 
The application software design shall be described in terms of three elements, which are 
control logic, data used by the application software and the internal/external interface of the 
application software. The Design Team Engineer shall perform this analysis for the design 

RAI 17-2 
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outputs to ensure that (1) the control logic correctly implements the previous phase's design 
outputs, (2) data used by the application software are consistent with the design outputs in 
the previous phase, and (3) internal/external interface of the target application software are 
properly designed. 
 
The Design Team Engineer shall document the analysis results.  
 
3.2.6.3.1.2  Response Time Analysis 
 
The Design Team Engineer shall perform this analysis of the design outputs of this phase 
in the same manner used in the previous phase (see Section 3.2.6.1.1.1.1) and document 
the result. 
 
 
3.2.6.4   Implementation Phase 
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Table 3.2-36  Minimum Contents of SysRS (2/2) 
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Table 3.2-47  Required SysRS Functional Characteristics 
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are protected from adverse influence from other software and system elements 
that do not directly affect safety. 

• Safety problems and resolutions identified in the safety analysis activities of each 
life cycle phase are documented as described in RG 1.173 (Reference 28). 

 
This SSP defines technical methods and organizational responsibilities for specific activities 
which are known to enhance software safety. The aggregate of these activities is described 
in Sections 3.9.7 and 3.9.8 as Software Safety Management (SSM) and Software Safety 
Analyses (SSA). Throughout this SSP, the entire system is evaluated to determine the 
influence of a potential failure.  
 
The SSA ensures the following in accordance with Section C.3 of RG 1.173: 
 

(1) All system safety requirements are correctly described in the System 
Requirements Specification (SysRS), which includes the hardware requirements 
specification, the software requirements specification and the interface 
requirements specification. Requirements that are fulfilled by the MELTAC 
platform shall be uniquely identified. 

 
(2) The SysRS should cover all safety requirements in the Plant requirements (for 

example, FSAR Chapter 7 “Instrumentation and Controls”, Chapter 15 “Transient 
and Accident Analyses”, and Chapter 19 “Probabilistic Risk Assessment and 
Severe Accident Evaluation”).  
 

(3) No additional hazards have been introduced in subsequent life cycle process. 
 

(4) Other software elements that may affect safety are identified. 
 

(5) Software and system elements that affect safety are protected from adverse 
influence from software and system elements that do not directly affect safety. 

 
(6) Software hazards and their resolutions from each phase identified in the 

SSA are documented. 
 
The purpose of the SSA is to ensure compliance with safety goals established for the final 
safety application software of the target plant. The principal safety goals associated with 
the target plant system are identified in the applicable licensing documentation. 
 
The software safety activities of this SSP shall cover the application software and all 
aspects of the target plant system, which applies the MELTAC platform integrated by the 
plant-specific configuration.  
The life cycle activities of the MELTAC platform including software safety activities of 
MELTAC platform are defined in Section 6.0 of “Safety System Digital Platform - MELTAC - 
Topical Report” (JEXU-1041-1008). The activities shall be performed by MELCO’s MELTAC 
platform organization.  
The software safety activities of this SSP shall confirm the deliverables of the MELTAC 
platform provided by MELCO’s MELAC platform organization do not introduce any new 
hazards. 
 
The customer engineering organization and the Application Licensing Documentation shall 
provide plant requirements which are the input information to perform the software safety RAI 17-2
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analysis activities. If the input information is changed, the Design Team and the Software 
Safety Analysis Engineers shall perform the design change activities under the SCMP. 
 

This SSP complies with the guidance and standards identified in Section 3.9.9. 
 
This SSP is conducted in accordance with Section B.3.1.9 of BTP 7-14 (Reference 1), 
Section of RG 1.173 (Reference 20), Sections 3.1.5 and 4.1.5 of NUREG/CR-6101 
(Reference 23), and IEEE Std. 1228-1994 (Reference 8). 
 
3.9.2  Organization/Responsibilities 
 
Section 2.1 describes the organizational responsibilities in supporting the SSM and SSA 
activities. Various parts of the project organization perform the SSM described in Section 
3.9.7 and the SSA listed in Section 3.9.8. The Design Team Manager (DTM) ensures that 
these analyses are completed in accordance with the SSP and the DT The Software Safety 
Analysis Engineer, the V&V Team and the Software Safety Officer described in Section 
3.1.2 are responsible for the activities of this SSP. The organizational structure related to 
these roles is described in Figure 3.9-1.  
 
(1) Software Safety Analysis Engineer  
 
The Software Safety Analysis Engineer shall be assigned by the Safety OfficerDesign Team 
Manager in accordance with Section 3.1.2. However, the Safety Officer may also fill the role 
of the Software Safety Analysis Engineer depending on the situation. 
 
The Software Safety Analysis Engineer has the following responsibilities listed below for the 
to completeion of the SSM and SSA the activities described in Sections 3.9.7 and 3.9.8. 
The Safety OfficerDesign Team Manager shall ensure that the activities described in this 
SSP are completed. 
 

(1) Obtain and allocate resources to ensure effective implementation of the SSM 
and the SSA within the DT scope of responsibility. 

 
a. (2)  Coordinate safety task planning with other organizational activities, including 

such as development, system safety, software QA, software reliability, software 
quality assuraance configuration management, and V&V software testing. 

 
(3) Coordinate software safety tasks described in the SSP within the overall 

context of the activities described in the SPM. 
 
b. (4)  Coordinate technical issues related to software safety with other components 

of the development and support organizations, within the project sponsor, or with the 
licensee described in the SCMP (Section 3.11). 

 
c. (5)  Ensure that required records are kept Record the outputs of activities 

described in this SSP in the same manner as the design outputs developed by the 
Design Team Engineer in accordance with the SCMP (Section 3.11) to document the 
conduct of the SSP. 

 
d. (6)  Participate in audits regarding the all life cycle activities implementing the SSP 

activities performed under this SSP. 

RAI 17-2

RAI 17-2

RAI 17-2

RAI 14-1

Attachment 1 to JEXU-1041-2176-NP(R0) (17/28)



MITSUBISHI ELECTRIC CORPORATION 
105 

 
 
MELTAC Platform Application Software Program Manual              JEXU-1041-1032-NP (R210) 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 3.9-1  Organizational structure related to each role 
 
 
3.9.3  Risks 
 
The SSP shall be executed by the DT and VVT staff in accordance with approved procedures 
that implements the roles, responsibilities, activities and tasks described herein. 
 
The general risk management requirements are described in Section 3.1.6.2, and specific 
risks for related requirements for the SSP are described below. 
 

To reduce safety risks caused by software failures to the acceptable level, the Software 
Safety Analysis Engineer shall identify the hazards including abnormal events and conditions, 
and malicious modifications from the following three viewpoints: 

(1) Hazard associated with the target system itself 
(2) Hazard associated with MELTAC platform, which is used for the target system 
(3) Hazard associated with design and implementation activities of the target application 
software 

the following activities shall be performed by the Software Safety Analysis Engineer. The 
identified hazards shall be documented as part of analysis document and shall be shared with 
the Design Team Engineers. 

a. Identify the hazards, including abnormal events and conditions, malicious modifications 
and document them as part of the design documents described in the SDP (Section 3.2).  

b. Share the hazards with the Design Team Engineer and tThe Design Team Engineers 
consider the measures to address the identified hazards listed above.from the following 
three viewpoints:  

In order to identify and resolve software hazards as early as possible in the project schedule, 
the SSA shall be performed during each life cycle process of the application software, and 
shall document the result of the SSA appropriately in accordance with this A-SPM. The SSA 
shall assure complete and clear documentation of: 
 

(1) Critical safety functions 
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(2) Potential software hazards that may adversely affect the critical safety 
functions, including abnormal events, conditions and malicious 
modifications 

 
(3) Mitigating design features or defensive measures to reduce the hazard potential 

 
(4) Special tests to ensure the hazard potential has been minimized 

 
The target plant system consists of a complete integration of hardware and software, 
designed specifically for nuclear safety applications, and is configured using the MELTAC 
platform, described in “Safety System Digital Platform - MELTAC - Topical Report” (JEXU-
1041-1008). 
 
The MELTAC platform uses a comprehensive set of self-diagnostic functions to monitor 
system performance for internal software hazards, including software hazards due to random 
hardware failures and software hazards due to software errors. MELTAC’s substantial nuclear 
operating experience helps to minimize the potential for hidden design defects in the 
MELTAC platform hardware or basic software. 
 

(1) Hazard associated with the target system itself 
(2) Hazard associated with MELTAC platform, which is used for the target system 
(3) Hazard associated with design and implementation activities of the target application 
software 

 
(1) ensures that the application software satisfies the design basis safety requirements 
through the software safety analysis activities for the target plant system described in Section 
3.9.8. 
 
As for (2), the MELTAC platform has been given the evaluation by the NRC as described in 
3.5.2.1 of SER No.ML19135A123. 
[ 

             
              

         
           

            
]  
The Safety Analysis Engineer shall consider that there may be some abnormal conditions 
caused by software errors which are detected by the MELTAC self-diagnostic features and 
analyze the extent of impact on the target application software in the activity a. 
 
[ 
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] 
The software safety methodology for the application software is based on the use of the 
MELTAC platform and the MELTAC engineering tool as described in “Safety System 
Digital Platform MELTAC Topical Report” (JEXU-1041-1008). 
 

Section 3.9.8 describes the SSA shall be performed for the target plant system to ensure that 
the application software satisfies the design basis safety requirements. These activities 
ensure high reliability for the application software.  
 
When combined these SSA conform to the requirements of Section C.3 “Software Safety 
Analyses” of RG 1.173, Sections 3.1.5 and 4.1.5 of NUREG/CR-6101 and Section 4 
“Software Safety Analyses” of IEEE Std. 1228-1994. 
 
3.9.4  Measurement 
 
Metrics shall be maintained throughout the entire life cycle process for safety analysis 
deficiencies that have been discovered by the VVT. The deficiency metrics related to 
software safety shall be recorded and maintained together with all other deficiencies. 
However, metrics related to the functions of the application software shall be specifically 
identified. Deficiency metrics shall be periodically reported in the V&V phase summary 
reports. The metrics to measure the effectiveness of the efforts shall be defined. 
 
The Software Safety Analysis Engineer and the V&V team shall measure the effectiveness 
of each effort described in Section 3.9.8 and document it. See also Section 3.9.8 (3). 
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(3) MELTAC platform design changes. 
 

The Software Safety Analysis Engineer shall perform the activities described in Sections 
3.9.8.1.1 through 3.9.8.1.5. 
The results of the above review shall be documented in the SSA reports by the DT and shall 
be independently verified by the VVT. 
 
If the scope, interfaces or the MELTAC platform design is chaged the following Plant 
Requirements Phase SSA shall be performed for the changed portion and the results of 
each SSA shall be revised and documented. the identified features along with the said (1), 
(2) and (3) are changed after the activities of the subsequent life cycle phase, it shall be 
managed in the same manner as the design change activity described in Section 3.9.8.5. 
 
The following SSA reports, including necessary changes based on the above review by the 
DT, are output documents of the Plant Requirements Phase, and these documents are 
inputs for the SSA during the System Requirements Phase in the application software life 
cycle process. 
 
Report which describes the results of Preliminary Hazard Analysis 
Report which describes the results of Response Time Analysis 
Report which describes the results of Criticality Analysis 
Report which describes the results of Diversity and Defense-in-Depth Analysis 
Report which describes the results of FMEA and Reliability Analysis 
 
3.9.8.1.1  Preliminary Hazard Analysis 
 
Based on IEEE Std. 1228-1994, the A preliminary hazard analysis is intended to address 
preparatory activities associated with high-level system design, and interfaces between the 
application software and the rest of the design to identify hazardous system states or actions 
that can cause the system to enter a hazardous state as follows shall be performed on the 
entire system or any portion of the system by the following steps. 

(1) An analysis performed on the entire system or any portion of the system that identifies 
Identify the following hazard-related information:  

 
a. Hazardous system states 

 
b. Sequences of actions that can cause the system to enter a hazardous state 

 
c. Sequences of actions intended to return the system from a hazardous 

state to nonhazardous state 
 

Hazardous states are the states that would prevent the target plant system from 
performing actions intended to mitigate the consequences of plant accidents. 

 
(2) An evaluation of Analyze that the high-level system design to identifiesy those 

functions that will be performed by software and specifiesying the software-related 
actions that will be required of the software to prevent the system from entering a 
hazardous state, or to move the system from a hazardous state to a nonhazardous 
state. 
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(3) Evaluate Tthe interface between the application software and the rest of the target plant 

system. 
 

The Preliminary Hazard Analysis of this phase is outside the scope of this document. 
The target plant system is implemented through the software and hardware of the 
MELTAC platform and other connected components such as sensors and reactor trip 
breakers. The MELTAC platform hazard analysis is described in “MELTAC Platform 
Safety Analysis” (JEXU-1041-1030). establishes the This preliminary hazards analysis 
shall be performed to the application software based on “MELTAC Platform Software 
Safety Analysis” (JEXU-1041-1030) for the MELTAC platform. This analysis confirms that 
the MELTAC platform can prevent hazardous system states due to any condition within 
the platform, including software and hardware, and the inter-division communication 
design. The analysis also confirms that internal hardware or software failures that result 
in hazardous system states can be either automatically or manually detected. 
 
Detection allows correction before the concurrence of hazardous states in multiple 
divisions. The system level preliminary hazard analysis for the target plant system, 
including the overall system configuration, the redundancies and the interfaces among 
the target plant system, including interfaces between the MELTAC platform and other 
components (process and actuating devices), are described in Sections 3.9.8.1.2 through 
3.9.8.1.5. 

 
3.9.8.1.2  Response Time Analysis 
 
The response time analysis is regarded as timing and sizing analysis described NUREG-
CR/6101. This activity shall be performed to ensures that the target plant system satisfies 
the safety analysis plant performance requirements including response time allocations 
and assumptions described in the requirements of the target plant system. 
The Response Time Analysis of this phase is outside the scope of this document. 
 
Timing and sizing analyses of the application software and hardware requirements has 
been performed and all requirements and results shall be described in the requirements of 
the target plant system. 
 
3.9.8.1.3  Criticality Analysis 
 
The criticality analysis determines the functionality of each software subsystem and assigns a 
safety classification for each software subsystem in accordance with the safety functions. As 
described in Section 2.3.2, the all identifies the software requirements that have safety 
implications in order to make the software safety analysis efforts focus on those critical 
requirements. According to Section 3.2.2 of NUREG-CR/6101, those critical requirements 
must be specified and must be ensured that they are sufficiently analyzed during the safety 
analysis activities through the lifecycle of the target application software such as software 
design, verification and validation and testing.  
 
As described in Section 2.1.2, the application software that shall be managed under this 
document in accordance with BTP 7-14 shall be designed to classified as the Software 
Integrity Level 4, which is the highest software integrity level. Therefore, no additional 
functional classification critical analysis in this phase will be performed. 
The Criticality Analysis of this phase is outside the scope of this document. 
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3.9.8.1.4   Diversity and Defense-in-Depth Analysis 
 
The Diversity and Defense-in-Depth (D3) analysis is performed to (1) assess the diversity 
afforded within the target plant system to ensure that adequate defense-in-depth has been 
provided in the design, (2) verify that any credited diverse actuation systems or components, 
including the indications and manual controls for credited manual actions and for control of 
critical safety functions are diverse from the MELTAC platform used in the reactor protection 
and the ESF actuation functions of the target plant system, and (3) confirm that the functions 
provided by diverse actuation systems or components, including functions initiated by manual 
actions, are sufficient to mitigate anticipated operational occurrences (AOO) and postulated 
accidents (PA) concurrent with Common Cause Failure (CCF) of the target plant system. The 
results of this analysis are incorporated into succeeding phases of the software development. 
The application software development methodology established in this A-SPM is intended to 
minimize the potential for software CCF. The MELTAC platform can be configured as a Plant 
Safety System (PSS) as described in Section 4 of “Safety System Digital Platform - MELTAC 
- Topical Report” (JEXU-1041-1008).  
Diversity and Defense-in-Depth (D3) analysis shall be performed for the plant-specific PSS 
system that applies the MELTAC platform in accordance with SRP 7.2 (Reference 36) and 
BTP 7-19 (Reference 37).  
 
The results of D3 analysis of this phase shall be documented as one of the outputs of this 
lifecycle phase. 
The D3 Analysis of this phase is outside the scope of this document. 
 
 
The D3 analysis shall be documented in the plant requirements. 
 
 

 

3.9.8.1.5  FMEA and Reliability Analysis 
 
The FMEA (*1) for the target plant system shall be performed under the project-specific 
methodThe failure modes and effects analysis (FMEA) to provide an assessment of the 
potential failures within the system and the effects of those failures. This analysis ensures 
that the single failure requirements associated with the system safety analysis 
requirements and assumptions are satisfied. This FMEA demonstrates that the adverse 
effect of any credible single failure is limited to a single division. The remaining divisions 
are sufficient to perform the safety functions. The FMEA also demonstrates that all single 
failures are detectable; therefore, all single failures can be corrected before multiple 
failures would coexist in multiple divisions. This activity shall be performed by using a 
project-specific method described in Application Licensing Documents.  
 
The reliability analysis for the target plant system is to ensures that the safety system 
reliability, including consideration of software and hardware CCF, is sufficient to satisfy the 
safety goals of the target plant system described in the plant requirements. described in the 
plant requirements is sufficient in terms of effect of possible hardware failures and software 
errors and design features provided to prevent or limit their effects. This analysisshall be 
performed under a project-specific method described in Application Licensing Documents. 
 
The FMEA for the target plant system shall be performed under the project-specific method 
to establish conformance with the requirements of IEEE Std. 603-1991, specifically the 
single failure criterion as stated in clause 5.1, as endorsed by RG 1.153. This FMEA 
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demonstrates that the adverse effect of any credible single failure is limited to a single 
division. The remaining divisions are sufficient to perform the safety functions. The FMEA 
also demonstrates that all single failures are detectable; therefore, all single failures can be 
corrected before multiple failures would coexist in multiple divisions. 
 
The reliability analysis of the target plant system shall be performed under the project-
specific method and the summary of the Its results shall of them shall be documented in the 
plant requirements. The reliability of the target plant system may be credited in the PRA 
Fault Tree Analysis (FTA) and the PRA sensitivity analysis, which are documented in the 
plant requirements related to probabilistic risk assessment. 
 
(*1) FMEA is a method for documenting a single failure analysis which is conducted in 
accordance with IEEE Std. 379-2000 as endorsed by RG 1.53 Rev. 2. 
The FMEA and Reliability Analyses of this phase are outside the scope of this document. 
 
 
3.9.8.2  System Requirements Phase SSASoftware Safety Analysis 
 
The purpose of the SSA performed during the System Requirements Phase this software 
safety analysis activity phase is to evaluate potential errors and deficiencies in the 
requirements that may contribute to a hazard identified in the previous life cycle phase. 
 
The SSA performed during this phase shall be referred to as the requirements safety 
analysis in The software safety analysis activity of this phase shall be performed for the 
design outputs of this phase. The analysis methods required in this phase are as described 
in Sections 3.9.8.2.1 through 3.9.8.2.6, which are based on Sections 3.2.2 and 4.2.2 of 
NUREG/CR-6101 and the software safety requirements analysis in Section 4.4.2 of IEEE 
Std. 1228-1994. 
 
During this phase, the DT shall review the results of the Plant Requirements Phase SSA to 
write the System Requirements Specification (SysRS) for the software and hardware of the 
target plant system. The effort of the analysis activity described in Sections 3.9.8.2.1 
through 3.9.8.2.6 shall be confirmed by the Design Team under the SDP (Section 3.2).  
The SysRS shall define key testing requirements to confirm the SSA, to the extent practical. 
To V&V Team shall perform the V&V activities to the effort of Safety Analysis Engineer 
under the SVVP (Section 3.10) to ensure traceability of all SSA requirements from the Plant 
Requirement Phase, the SysRS shall be independently verified by the VVT as described in 
the SVVP (Section 3.10). Traceability of the requirement shall be documented in 
accordance with the SVVP (Section 3.10) between the software safety analysis result of the 
previous phase described in Section 3.9.8.1. 
 
Outputs of  the following SSA of this phase All outputs of the analysis activities described in 
Sections 3.9.8.2.1 through 3.9.8.2.6 shall be the inputs for the Design Phase SSA software 
safety analysis performed in the subsequent life cycle phase. 

 
 

 

3.9.8.2.1  Preliminary Hazard Analysis 
 
The design outputs of this phase shall define the functional assignment and interface among 
multiple functions at minimum as the high-level specification developed from the plant 
requirements.  
The results of the MELTAC platform level and the system level preliminary hazard analyses 
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shall be described in the SSA reports, which will be documented at the Plant Requirements 
Phase. These SSA reports shall account for additional system level hazards not already 
addressed at the MELTAC platform level (as described in Section 3.9.8.1.1) by taking into 
account the overall system configuration, system redundancies, and system functions. These 
SSA reports shall identify the basic MELTAC platform design, the high level system design 
and versions to identify included components, process and actuating devices to determine 
what the hazard analysis is done on and if it has to be re-evaluated. The Software Safety 
Analysis Engineer shall perform this analysis to the design outputs of this phase in the same 
manner as described in Section 3.9.8.1.1 to ensure that there is no new additional hazards or 
hazardous state in the design outputs. 
 
The DT Design Team Engineer shall analyze all results of incorporate the result of the 
preliminary hazard this analysis, and provide the SysRS to comply with this analysis into 
the design outputs of this phase. 
 
The SysRS shall be independently verified by the VVT to ensure traceability of all related 
requirements from the preliminary hazard analysis at the Plant Requirements Phase in 
accordance with the SVVP (Section 3.10). 
 
3.9.8.2.2  Review of Response Time Analysis 
 
The results of the response time analysis shall be described in the SSA report, which will 
be documented at the Plant Requirements Phase. The design outputs of this phase shall 
define the system configuration, redundancy, network architecture, and data flow at a 
minimum based on the design outputs developed in the previous phase. The Software 
Safety Analysis Engineer shall perform this analysis in the same manner used in the 
previous phase (see Section 3.9.8.1.2) and document the result. 
The Software Safety Analysis Engineer shall review the results of the Design Analyses 
described in Section 3.2.6.2.1.1 and ensure that no additional hazard is created. 
 
 
The DT shall analyze all results of the response time analysis, and provide the SysRS to 
comply with this analysis. 
 
The SysRS shall be independently verified by the VVT to ensure traceability of all 
response time requirements at the Plant Requirements Phase in accordance with the 
SVVP (Section 3.10).  
 
3.9.8.2.3  Review of Criticality Analysis 
 
The results of the criticality analysis for any interdivision communication interfaces of the 
target plant system shall be described in the SSA report which will be documented during 
the Plant Requirements Phase. The design outputs of this phase define the system 
configuration, the functional assignment, interface among multiple functions and network 
architecture at a minimum based on the design outputs developed in the previous phase.  
The Software Safety Analysis Engineer shall perform this analysis to the said design 
outputs of this phase in the same manner used in the previous phase and document the 
result to ensure that all functions of the target system are within the scope of software 
integrity level 4. 
The Software Safety Analysis Engineer shall review the results of the Design Analyses 
described in Section 3.2.6.2.1.2 and ensure that no additional hazard is created. 
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The DT shall analyze all communication independence requirements, and provide the 
SysRS to comply with this analysis. The SysRS shall also reflect that all functions of the 
target plant system are software integrity level 4. 
 
To ensure traceability of all communications independence requirements at the Plant 
Requirement Phase, the SysRS shall be independently verified by the VVT in accordance 
with the SVVP (Section 3.10). 
 
3.9.8.2.4 Review of Diversity and Defense-in-Depth Analysis 
 
The results of the diversity and defense-in-depth analysis shall be described in the SSA 
report which will be documented at the Plant Requirements Phase. The Software Safety 
Analysis Engineer shall perform this analysis to the design outputs of this phase in the 
same manner used in the previous phase (see Section 3.9.8.1.4) and document the result 
to ensure that there is no deviation from the plant requirements. 
The Software Safety Analysis Engineer shall review the results of the Design Analyses 
described in Section 3.2.6.2.1.3 and ensure that no additional hazard is created. 
 
The DT shall analyze all results of the diversity and defense-in-depth analysis, and provide 
the SysRS to comply with this analysis. 
 
To ensure traceability of D3 requirements at the Plant Requirement Phase, the SysRS 
shall be independently verified by the VVT in accordance with the SVVP (Section 3.10).  
 
3.9.8.2.5  Review of FMEA and Reliability Analysis 
 
The results of the FMEA and reliability analysis of the target plant system shall be 
described in the SSA report which will be documented at the Plant Requirements Phase. 
See Section 3.9.8.2.4. 
The Software Safety Analysis Engineer shall review the results of the Design Analyses 
described in Section 3.2.6.2.1.4 and ensure that no additional hazard is created. 
 
The DT shall analyze all FMEA and reliability requirements, and provide the SysRS to 
comply with this analysis. 
 
The SysRS shall be independently verified by the VVT to ensure traceability of all FMEA 
and reliability requirements at the Plant Requirements Phase in accordance with the 
SVVP (Section 3.10). 
 
3.9.8.2.6  System and Specification Analysis 
 
Safety critical requirements for the application software that have been analyzed and 
evaluated against the key safety qualities will have been described in the plant requirements. 
This analysis ensures that (1) the requirements for the target software include all necessary 
functions and constraints, and no unintended functions are included in specifications, (2) the 
interface specification of the target software should apply the same criteria as described in 
(1), and (3) the requirements for the target software are sufficient in terms of completeness, 
correctness, consistency and testability. 
 
The DT shall review these safety critical application software requirements, confirm their 
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applicability, and include the results in the SysRS. The SysRS describes Functional 
Requirements and the Functional Diagram (FD) for the functions of the target plant system. 
Following development of the SysRS, the SSA activities performed in the System 
Requirements Phase shall identify any system safety considerations not identified in the 
SysRS. The Software Safety Analysis Engineer shall perform this analysis to the design 
outputs of this phase from the said analysis points, which are described in Section 3.2.2 of 
NUREG-CR/6101, and document the result to ensure that there is no deviation from or 
system safety consideration for the plant requirements. 
 
This analysis is performed together with the Preliminary Hazard Analysis described in 3.9.8.2.1. 
The SysRS shall be independently verified by the VVT to ensure traceability of all safety 
critical requirements from the Plant Requirements Phase as described in the SVVP 
(Section 3.10). 
 
3.9.8.3  Design and Implementation Phase SSA Software Safety Analysis 
 
Design and Implementation Phase SSA are performed twice during the software life cycle 
process: (1) during the Design Phase of the hardware and application software of the 
target plant system and (2) during the Implementation of the hardware and software of the 
target plant system. These SSA confirm that the safety critical functional requirements from 
the System Requirements Phase for the application software correctly implement the 
actual application without introducing new hazards. 
The SSA of these phases shall be referred to as the software design safety analysis in The 
software safety analyses performed in the design and implementation phase are based on 
Sections 3.3.3, 3.4.1, and 4.3.3 of NUREG/CR-6101, the code safety analysis in Sections 
3.4.1 and 4.4.2 of NUREG/CR-6101, the software safety design analysis in Section Clauses 
4.4.3 of IEEE Std 1228-1994 and the software safety code analysis in Section and 4.4.4 of 
IEEE Std 1228-1994. 
 
The purpose of these analyses is to confirm that there are no new hazards that have been 
introduced into the design outputs of each life cycle phase. 
The analysis activities described in Sections 3.9.8.3.1 through 3.9.8.3.4 shall be confirmed by 
the Design Team and appropriately incorporated into the design outputs under the SDP 
(Section 3.2). 
 
The V&V Team shall perform the V&V activities to the effort of Safety Analysis Engineer 
under the SVVP (Section 3.10).  
The intent of the Design and Implementation Phase SSA is to provide adequate 
information for the DT to develop the detailed hardware and software configuration of the 
target plant system. Based on the Design Phase SSA described in the sections below, the 
DT shall generate the System Design Description (SysDD), including the hardware design 
description, the software design description and the interface design description. All 
outputs of the analysis activities described in this section shall be the inputs for the 
software safety analysis performed in the subsequent life cycle phase. 
[ 
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] 
Outputs of the following Design Phase SSA are inputs for the Test Phase SSA. Specific 
analyses performed during the SSA listed below. 
 
3.9.8.3.1  Functional Review of Design Elements (Logic, Data, Interface) Analysis 
 
The application software design shall be described in terms of three elements, which are 
control logic, data used by the application software and the internal/external interface of the 
application software. The Software Safety Analysis Engineer shall perform this analysis for 
the design outputs to ensure that (1) the control logic correctly implements the previous 
phase's design outputs and (2) the design elements related to the data are consistent with 
the design outputs the previous phase, and (3) internal/external interface of the target 
application software are properly designed and create no new hazards. 
 
The Software Safety Analysis Engineer shall document the analysis result. 
The Software Safety Analysis Engineer shall review the results of the Design Analyses 
described in Section 3.2.6.3.1.1 and ensure that no additional hazard is created. 
 
Functional analysis ensures that each application software requirement and function is 
translated and covered correctly in the Design Phase. All safety critical functional 
requirements for the target plant system in the SysRS have been analyzed and evaluated by 
the DT, and the DT shall provide the SysDD to comply with this analysis. 
 
The SysDD shall be independently verified by the VVT to ensure traceability of all 
functional requirements during the Design Phase as described in the SVVP (Section 3.10).  
 
3.9.8.3.2  Logic Analysis 
[ 

           
              

              
                  

      
 

               
              

              
            

] 
 
3.9.8.3.23.9.8.3.3  Review of Response Time Analysis 
 
The Software Safety Analysis Engineer shall perform this analysis to the design outputs of 
this phase in the same manner used in the previous phase (see Section 3.9.8.1.2) and 
document the result. 
The Software Safety Analysis Engineer shall review the results of the Design Analyses 
described in Section 3.2.6.3.1.2 and ensure that no additional hazard is created. 
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