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1. INTRODUCTION AND BACKGROUND
This document is the final evaluation report of the MELTAC Re-evaluation Program (MRP) for the
MELCO MELTAC Safety System Platform (MELTAC-Nplus S).

The MELCO Energy Systems Center (ESC) submitted a topical report “Safety System Digital
Platform -MELTAC-" (MUAP-07005-P) to the U.S. Nuclear Regulatory Commission (NRC) in 2007,
in order to obtain the NRC’s approval for the MELTAC Safety System Platform. Due to the lack of a
quality assurance program (QAP) that meets 10CFR50 Appendix B requirements, MELCO was
requested by the NRC to verify that the past MELTAC design, development and qualification
processes/activities produced a product that is equivalent to a product generated under a 10CFR50
Appendix B quality program. Therefore MELCO decided to conduct an MRP for MELTAC. The
MRP is an activity to justify that the developed MELTAC Safety System platform complies with
10CFR50 Appendix B requirements, and to compensate for any deficiencies.

The MRP is a one-time non-recurring activity. The MRP evaluated a base-line of the MELTAC
hardware and software, which establishes the configuration control starting point for all future
MELTAC life cycle activities, including production, corrective actions and design changes. All of
these future life cycle activities will be conducted under MELCO's 10CFR50 Appendix B quality
assurance program (App. B- based QAP). Since all future activities will be conducted under
MELCOs App. B-based QAP, the MRP is limited to design, analysis and testing activities that lead
to the platform base-line.

1.1 PURPOSE

The purpose of this report is to document the results of the MELTAC Re-evaluation Program that
assessed past MELTAC design, development and qualification processes/activities, to confirm
critical technical characteristics documented in the MELTAC Topical Report MUAP-07005, and to
determine the built-in-quality of the MELTAC Safety System Platform, using the assessment criteria
given in the regulations, guidelines and standards identified in Section 2.

1.2 SCOPE

The scope of this assessment is limited to the design characteristics and the design process
(including software quality assurance and equipment qualification) of the MELTAC components for
which MELCO is seeking NRC approval for safety system applications in the U.S.; these are all the
MELTAC components described in the MELTAC Topical Report MUAP-07005. This assessment
does not cover any legacy activities related to production, such as procurement of parts,
manufacturing, material control, QC, etc since no parts procured or manufactured prior to the
Appendix B program will be used in the US.

MITSUBISHI ELECTRIC CORPORATION 1
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2. APPLICABLE STANDARDS

Table 2-1 shows applicable standards.

Table 2-1 Applicable standards and guidelines

Standard/Guideline number Title

Section 7

EPRI TR-107330 (December 1996 Revision) | Guideline to evaluate quality characteristics of

digital platforms

Table 6-4c

EPRI TR-106439 (October 1996 Revision) Guideline to evaluate quality characteristics of

digital platforms

10CFR50 Appendix B

Quality assurance standard

IEEE 7-4.3.2-2003 Section 5.3.4

Guideline to evaluate lifecycle activities

IEEE1012-1998

Guideline to evaluate V&V activities

BTP 7-14 (2007)

Guideline to evaluate lifecycle activities

3. REFERENCES
Table 3-1 shows references.

Table 3-1 References

MELCO document number

Title

JEXU-1022-0001-B

Safety System Platform MELTAC-Nplus S
Re-evaluation Project Plan

JEXU-1022-0002-A

Safety System Platform MELTAC-Nplus S
Re-evaluation Plan

MUAP-07005-P(R5)

Safety System Digital Platform -MELTAC-

MUAP-07004-P(R4)

Safety 1&C System Description and Design Process

MITSUBISHI ELECTRIC CORPORATION 2
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4. EVALUATION
This chapter describes the results of re-evaluation activities.

4.1 Evaluation criteria and results

see sections 4.2 and 4.3 .

Table 4-1 Evaluation criteria and summary of results

Table 4-1 shows the criteria and overall results of MRP activities. For detailed evaluation results,

No. Criteria Evaluation summary Result Reference

1 | Was the evaluation performed The evaluation was Good -
with the evaluation method performed with the method as
described in Re-evaluation Project | described in Re-evaluation
Plan (JEXU-1022-0001-B)? Project Plan.

2 | Were the items | Re-evaluation Evaluation was performed Good -
specified in Re- | organization with the re-evaluation
evaluation Plan | (Qualification) | organization as described in
(JEXU-1022- Re-evaluation Plan.

0002-A) Independence | Evaluation was performed by | Good -

performed as an independent organization.

planned? Output Verified the outputs as Good -
expected.

3 | Are the results of technical Critical | As a result of re-valuation, Resolution | Table 4-2
Characteristics evaluation the Re-evaluation team found | required in | Table 4-3
satisfactory? that there are some items part.

that should be reflected in the
MELTAC Topical Report and
specifications. (See Table 4-
3.) The Re-evaluation Team
asked the Design Team the
principle of reflection and
determined that it is
acceptable.

The above items were
determined as resolution
required. The results of the
re-evaluation are satisfactory,
except for the above items.

4 | Are the results of Built-In-Quality | All the re-evaluation results Good Table 4-4
evaluation satisfactory? are satisfactory Table 4-5

Table 4-6
Table 4-7
Table 4-8
Table 4-9
Table 4-10

MITSUBISHI ELECTRIC CORPORATION
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As shown in Table 4-1, the re-evaluation activities were performed as planned in Re-evaluation
Project Plan and Re-evaluation Plan and obtained satisfactory results, except for part of the CCs.
For the CCs that require resolution, the Re-evaluation Team has confirmed that the principle of the

Design Team is acceptable.

As a result, all the activities planned in this MRP have been completed and the re-evaluation
results are all satisfactory, except for the resolution-required items. The Design Team will address
the resolution-required items and the Re-evaluation Team will confirm that the items are addressed.

MITSUBISHI ELECTRIC CORPORATION 4
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4.2 Critical Characteristics (CCs) assessment

This section verifies that the technical CCs extracted from MELTAC Topical Report ("Safety
System Digital Platform —-MELTAC-" MUAP-07005 Rev.5) are included in MELTAC design
documents (original design, test, and UCP (US Conformance Program)).

The MELTAC Topical Report was used as the basis of the technical CC assessment because it
defines the technical features and performance specifications that are critical to the implementation
of the Protection and Safety Monitoring System (PSMS) and Plant Control and Monitoring System
(PCMS), described in MUAP-07004, Safety 1&C System and Design Process. As described in
MUAP-07004, the PSMS and PCMS are the standard instrumentation and control systems offered
to the US nuclear power industry by Mitsubishi for both new plant and digital upgrade applications.
The critical characteristics defined in other industry documents, such as EPRI TR107330, were not
used as the basis of the MELTAC CC assessment, because these documents do not encompass
the requirements of the PSMS and PCMS. If the MELTAC platform is considered for other nuclear
I&C applications, the suitability of the platform for those applications will be determined based on
the critical characteristics described in the MELTAC Topical Report (MUAP-07005-P(R5)).

Technical CCs are extracted from Sections 4, 5, 7, and Appendix A and B of the MELTAC
Topical Report that contain descriptions of performance characteristics, as described in Project
Plan (JEXU-1022-0001-B) “2.3 Project summary <Re-evaluation (CCs assessment) phase>. EPRI
TR-106439 Table 6-4c lists Built-In Quality as a CC. However, because Built-In Quality is a unique
characteristic, it is described and evaluated separately from the technical CCs in section 4.3.

Chapters and sections of MELTAC Topical Report from which technical CCs were extracted are
shown in Table 4-2.

Details of the technical CC assessment are shown in Table 4-3. The first column of the table
provides the applicable sections and titles from MELTAC Topical Report. The second column gives
the technical CCs identified from MELTAC Topical Report and their related acceptance criteria. The
third column provides the MELTAC documents and section numbers used to verify technical CCs
and their acceptance criteria. If there is inadequate supporting MELTAC documentation, this
column explains the method of verification (e.g. independent testing, equipment inspection, etc).
The fourth column provides the results of the assessment.

MITSUBISHI ELECTRIC CORPORATION 5
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Table 4-2 Source of technical CCs extraction

Extraction source (from MUAP-07005-P(R5))
4.0 MELTAC PLATFORM DESCRIPTION
4.1 Controller
4.2 Safety VDU Panel and Processor
4.3 Communication System
4.4 Response Time
4.5 Control of Access
4.6 Elimination or Relaxation of Surveillance
5.0 Environmental, Seismic, Electromagnetic and Isolation Qualification
5.1 Environmental Test
5.2 Seismic Test
5.3 Electromagnetic Compatibility and Radio Frequency Interference
5.4 Electrostatic Discharge Test
5.5 Isolation Test
7.0 Equipment Reliability
7.1 History of Operation.
7.2 Mean Time Between Failures (MTBF) Analysis
7.3 Controller Reliability Analysis
7.4 Failure Mode and Effects Analysis (FMEA)
7.5 Periodic Replacement Equipment (Parts) to Keep Reliability
7.6 Performance history of self-diagnosis function
Appendix A HARDWARE SPECFICATIONS
Appendix B FUNCTIONAL SYMBOL SOFTWARE SPECIFICATIONS

MITSUBISHI ELECTRIC CORPORATION 6
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4.3 Built-In-Quality assessment

This section assesses Built-In-Quality of the Safety System Platform MELTAC-Nplus S.
Assessment is performed based on the guidance of EPRI TR described in Project Plan (JEXU-
1022-0001-B) "2.3 Project Summary <Re-evaluation (Built-In-Quality assessment) phase>.

Built-in-Quality is assessed in accordance with EPRI TR-107330 Section 7 “Quality Assurance”
and EPRI TR-106439 Table 6-4c.

<Assessment in accordance with EPRI TR-107330 Section 7 “Quality Assurance”>
Table 4-5 shows the results of assessment based on the requirements in EPRI TR-107330
Section 7”Quality Assurance” for evaluating MELTAC lifecycle activities. Note that 7.2 D (10CFR50
Appendix B Compliance Assessment) and 7.4 (Guidance for V&V Activities) of Section 7 are
assessed in separate tables in detail.

Table 4-6 shows the result of evaluation based on EPRI TR-107330 Section 7.2D (10CFR50
Appendix B Compliance Assessment). Design, development and qualification of MELTAC Digital
Platform were executed based on Japanese Standard JEAG4101 and 1ISO9001, not on 10CFR50
Appendix B. Therefore, MELCO Original Quality Assurance Program (Original QAP) applied to
MELTAC was assessed by the Re-evaluation Team. Since all the items going forward
(manufacturing, production, maintenance, corrective actions, design changes) for the US
commercial nuclear power market are conducted under MELCO App.B based QAP, this
assessment only covers design, development and qualification of the baseline MELTAC platform.

V&YV activities for safety systems were assessed based on the guidelines of IEEE 7-4.3.2-2003
Section 5.3.4, IEEE 1012-1998.

In addition, compliance to BTP 7-14 (2007) Section B 3.1.10 was also assessed based on the
NRC’s emphasis on this compliance in recent US-APWR meetings.

Table 4-7 shows the results of assessment based on IEEE 7-4.3.2-2003 Section 5.3.4; Table 4-8
shows the results of assessment based on IEEE 1012-1998; Table 4-9 shows the results of
evaluation based on BTP 7-14 (2007) Section B 3.1.10.

Quality of the past MELCO life cycle activities were assessed based on EPRI TR-106439
(October 1996 Revision) Table 6-4C. The results of the assessment are shown in Table 4-10.

EPRI TRs used for the assessment of Built-In-Quality and the summary of assessment results are
shown in Table 4-4.
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Table 4-4 EPRI TRs and summary of assessment results

No. EPRI TRs and summary of assessment results Remarks
1 EPRI TR-107330 Section 7 “Quality Assurance” Table 4-5

<Summary of assessment results>

Overall MELTAC lifecycle activities were assessed based on the

requirements in EPRI TR-107330 Section 7 “Quality Assurance”.
(a)10CFR50 Appendix B requirements
The Re-evaluation Team evaluated the past MELCO QA activities
conducted under original QAP with extracting quality characteristics
from 10CFR50 Appendix B and confirmed satisfactory results (Details
are evaluated in No.2)
(b) V&V requirements
The Re-evaluation Team evaluated the past MELCO V&V activities
conducted under original QAP in accordance with IEEE 7-4.3.2-2003
Section 5.3.4, IEEE 1012-1998, and BTP 7-14 (2007) Section B
3.1.10, and confirmed satisfactory results. (Details are evaluated in
No.3)
(c) Configuration management
The Re-evaluation team confirmed that required elements are
contained in the configuration management. The Re-evaluation team
also confirmed that software configuration management is specified
in accordance with RG 1.169 and is properly executed.
(Details are evaluated in No.1)

2 EPRI TR-107330 Section 7.2D Table 4-6
(10 CFR 50 Appendix B Compliance assessment)

<Summary of assessment results>
The past MELCO QA activities were assessed with extracting quality
characteristics from 10CFR50 Appendix B.
(a) Establishment of quality assurance program
The Re-evaluation team confirmed that MELCO has an original
quality assurance program with Quality Manual (ESC Procedure Q-
MO002-) at the top and that methods of principle, organization,
procedures, analysis, audit and improvement (corrective action) are
documented.
(b) Execution of quality assurance program
The Re-evaluation Team verified the evidences of the above
procedures and confirmed that the above procedures were properly
executed.

3 EPRI TR-107330 Section 7.4 (Guideline for V&V activities)
Table 4-7
Table 4-8
Table 4-9

<Summary of assessment results>
The past MELCO V&V activities conducted under the original QAP were
assessed based on the standards and guidelines below:
(a) Assessment based on IEEE 7-4.3.2-2003
The Re-evaluation Team assessed V&V program for contents of
activities, documentation of anomalies and recommendations for
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No. EPRI TRs and summary of assessment results Remarks
improvements, and confirmed that they are specified and properly
executed., .

(b) Assessment under IEEE 1012-1998

The Re-evaluation Team verified V&V programs and evidences for
integrity of V&V activities, establishment of V&V process, evaluation
of V&V activities for each task, V&V reports, V&V documentation
requirements, and V&V plans and confirmed that they are specified
and properly executed. The Re-evaluation Team also assessed the
V&V program for independence of V&V organization and confirmed
that they are specified and properly executed.

(c) Assessment under BTP 7-14 (2007)

The Re-evaluation Team verified V&V programs and evidences for
control characteristics, execution characteristics, evaluation criteria,
documentation, testing criteria, and V&V organization, and confirmed
that they are specified and properly executed.

4 EPRI TR-106439 Table 6-4C Table 4-10

<Summary of assessment results>
To evaluate the quality of the past MELTAC lifecycle activities, an
assessment was made under EPRI TR-106439 (October 1996
Revision). Table 6-4C.
(a)Built in Quality of design and production
The Re-evaluation Team confirmed that MELCO properly executed
MELTAC development, qualification and test activities under the
original QA program. The Re-evaluation Team also confirmed that
plan, organization, design requirements, traceability, V&V and
evaluation test were specified and properly executed in the
development process. In addition, the Re-evaluation Team
investigated the operating history of MELTAC digital platform and
confirmed that there have been no problems in safety and reliability.
(b) Failure management
The Re-evaluation team confirmed that MELCO has an appropriate
failure management function from procedures and evidences.
(c) Configuration management
The Re-evaluation team confirmed that MELCO has an appropriate
configuration management program and properly executes this
program from procedures and evidences.
(d) Reporting of defects
Reporting of defects was not assessed: This item will be conducted
going forward in accordance with 10CFR50 Appendix B, under the
new QAP (per 10CFR Appendix B).
(e) Reliability and availability
The Re-evaluation Team investigated the operating history and
design evidences of MELTAC digital platform and confirmed that
there is no problem in reliability and availability.
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