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·i. Introduction 
This document defines the basic plan for implementation of the Quality Assurance (QA) 
requirements for the FPGA·Based PRM System Qualification Project. The documented 
QA requirements shall be applied to all activities of this project which include planning, 
designing, procurement, inspection, and test performed by Toshiba Nuclear Energy 
Division (NED). 

The FPGA- Based PRM System Qualification Project shall include a qualification of the 
FPGA·based unit in accordance with EPRI TR-107330, which describes generic 
requirements for qualification of programmable logic controllers for use in US nuclear 
power plants. NED has opted to use the process described in this EPRI TR to qualify 
FPGA-based equipment. This project shall be carried out in accordance with the 
applicable documents specified in Section 2 of this Project Quality Assurance Manual 
(PQAM). This qualification project will be performed according to the NED 10CFR50 
Appendix B QA Program, which is described in Reference 5. This PQAM identifies the 
QA-related activities to be performed in the qualification project, and includes refe1·ences 
to the applicable sections of the NED QA progxam. In additfon, this PQAM identifies 
additional project·specific QA requirements that will be implemented. 

2. Applicable Documents 
1. USNRC Regulation 10CFR50 appendix B 
2. ASME NQA-11989 Edition with la-1989, lb-1991 and lc-1992 Addenda 
3. Regulatory Guides which are applied in this project 
4. EPRI TR-107330, "Generic Requirements Specification for Qualifying a Commercially 

Available PLC for Safety-Related Applications in Nuclear Power Plants", dated 
December, 1996 

5. "Nuclear Energy QA Program Description" (4401-4) 
(hereinafter referred to as "QAPD") 

6. "Quality Assurance Manual for Safety-Related Items and Services" (4401-5) 
(hereinafter referred to as "NED QA Manual") 

7. FPG·PRD-AU-0001, "Project Plan" 
8. FPG-PRD-AU-0005, " Project Document Control Procedure for US NRC Document 

Submittal" 
9. FPGA-PRD-All-Cl006, "Project Definition" 

3. Definitions, Abbreviations & Acronyms 
1. Definitions 
(1) Quality Assurance (QA) 

All those planned and systematic actions necessary to provide adequate confidence 
that a structure, system, or component will perform satisfactorily in service. 

(2) Quality Control (QC) 
Operational techniques and activities that are used to fulfill requiTements for quality. 
Quality Control involves operational techniques and activities aimed both at 
monitoring a process and at eliminating causes of unsatisfactory performance in 
order to achieve economic effectiveness. 

(3) Software Verification and Validation (V & V) 
(a) Verification consists of activities performed on the results of each development 
phase to ensure that the phase was completed appropriately and correctly. 
Satisfactory verification should be indicated by the Independent Reviewer's 
signature on the document being verified. 
(b) Validation is performed on the final product of the code implementation and 
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integration phase. Validation is used to ensure that the final product satisfies user 
requirements. Validation is performed as defined in test procedures which include 
a description of how adherence to each requirement will be demonstrated. 

(4) Critical Digital Review (CDR) 
Critical Digital Review (CDR) is a technical review of the software development 
process. CDR is a tool that can be used in the supplier selection and evaluation 
process (as part of Commercial Grade Dedication activities). 

(5) Commercial Grade Dedication (CGD) 
When applied to nuclear power plants licensed pursuant to 10 CFR Pal't 30, 40, 50, 
60, dedication is an acceptance process undertaken to provide reasonable assurance 
that a commercial grade item to be used as a basic component will perform its 
intended safety function and, in this respect, is deemed equivalent to an item 
designed and manufactured under a 10 CFR Part 50, appendix B, quality assurance 
program. 

(6) Inspection 
Activity such as measuring, examining, testing or gauging one or more 
characteristics of a product, an activity or a process, or a combination thereof and 
determining whether the results are in conformity with specified rnquirements in 
order to establish whether conformity is achieved for each characteristic. 

(7)Testing 
An element of verification for the determination of the capability of an item to meet 
specified requirements by subjecting the item to a set of physical, chemical, 
environmental, or operating conditions. 

(8) Nonconformance 
A deficiency in chal'acteristic, documentation, or procedure that renders the quality 
of an item or activity unacceptable or indete1·minate. 
The definition covers the departure or absence of one or more quality characteristics, 
or quality system elements from specified requirements. 

(9) Corrective action 
Measures taken to rectify conditions adverse to quality and, where necessary, to 
preclude repetition. 

2. Abbreviations & Acronyms 
APRM: Average Power Range Monitor 
CDR: Cxitical Digital Review 
CGD: Commercial Grade Dedication 
CGI: Commercial Grade Item 
CGS: Commercial Grade Service 
CTM: Compliance and Traceability Matrix 
ERS: Equipment Requirement Specification 
FMEA: Failure Modes and Effects Analysis 
FPGA: Field Programmable Gate Anay (a programmable logic device). 
Fuchu Complex: Power System Products Segment ofFuchu Complex 
I&C: Instrumentation and Control 
IBD: Intel'lock Block Diagram 
ICDD: Control & Electrical Systems Design & Enginee1ing Department 
IED: Instrument Engineering Diagram 
PSNE: Toshiba Corporation, Power Systems Company, Nuclear Energy 
LPRl\II: Local Power Range Monitor 
MCL: Master Configuration List 
MTP: Master Test Plan 
NED: Nuclear Energy Division 
NICSD: Nuclear Instrumentation & Control Systems Department, Fuchu IP 
NQAD: Nuclea1· Quality Assurance Dept. 
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NRW·FPGA: 

NUPDM2: 
os: 
OPRM: 
PCDL: 
PHA: 
PLC: 
PPED: 
PQA: 
PQAM: 
PRM: 
QA: 
QAPD: 
QC: 
QVL: 
RBM: 
RTM: 
SDD: 
SER: 
SIL:' 
SQAP: 
ssc: 
TE: 
TU: 

UFSAR: 
VHDL: 

VP: 
V&v:· 
WRNJ.VI: 

4. Organization 

FPG·PLN·A?0-0001 Rev.2 

Non-Rewritable FPGA. A type of FPGA that cannot be rewritten 
after the logic is implemented on it. 
Nuclear Plant Product Data Management System Version 2 
Operating System 
Oscillation Power Range Monitor 
Project Controlled Documents List 
Preliminary Hazard Analysis Report 
Programmable Logic Controller 
Plan Project Engineering Department 
Project QA Group 
Project QA Manual 
Power Range Monitor 
Qualify Assurance 
Nuclear Energy Quality Assurance Program Description 
Qualify Control 
Qualified Vendor List 
Rod Block Monitor 
Requirement Traceability Matrix 
System Design Description 
Safety Evaluation Report 
Software Integrity Level 
Softwa1·e QA Plan 
System, Structure and Component 
Technology Executive, Nuclear Energy 
Trip Unit. Trip Unit consists of T1-ip Modules and Calibration 
Modules. 
Updated FSAR 
Very High Speed Integrated Circuit Hardware Definition Language. 
A hai·dware description language which defines FPGA circuit. 
Vice President, Power Systems Company 
Verification and Validation 
Wide Range Neutron Monitor 

Responsibility and authority of organizations involved in this project are defined in the 
Nuclear Energy QA Program Description (QAPD). This section describes the 
organizations particular for this project and defines the responsibilities and authorities 
of the organizations performing safety·related activities in NED. 
Fig. 4·1 shows the organizational structure of this project, and each of the following 
descriptions shows the responsibilities a.lld authorities of personnel and organizations. 

4.1 Vice President. Power Systems Company 
Vice President, Power Systems Company (hereinafter "VP") maintains the overall 
responsibility for Safety-Related activities performed in accordance with paragraph 2.2 
ofQAPD. 

4.2 Technology Executive 
Technology Executive, Nuclear Energy (hereinafter referred to as "TE"), acting on 
behalf of VP, shall be responsible for the performance of technical and QA activities for 
products for which NED is responsible. The TE reports to the VP on the QA 
performance within the scope of his responsibility which is defined by paragraph 2.2 of 
QAPD. 
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4.3 Quality Assurance Dept (NQAD) 
Fig. 4-2 illustrates the organizational structure of Quality Assmance Dept. NED 
(hereinafter referred to as "NQAD"). NQAD is established as the key organization 
which has sufficient authority, access to work areas, and organizational freedom 
including sufficient independence from cost and schedule considerations, and which has 
been assigned the function defined by paragraph 2.2 and 2.2.1 (I) of QAPD. 

Specific activities of NQAD for this project are as follows: 
TABLE 4.3 

Activity NQAD Responsibilities 
Tasks to be Performed • Performing 01· arranging audits and other activities 
Throughout the Project as described in Section 19 of this PQAM 

• Monitoring of 10 CFR Part 21 reporting activitv ' 
Preparation of Project • Estqblish PQAM 

• QA/QC. Planning which includes identifying QA/QC 
documents to be established 

Development of System • None 
Reauirements 
Procurement of CG Items and • Commercial Grade Survey of Fuchu Complex and 
Services Fuchu Complex's supplier when needed 

• Establish QA Specification for procurement of CG 
Items and Services 

• Perform the system integration testing 

• Establish the system integration test reports 
ID Establish acceptance checklist 

Software Qualification • None 
Qualification Testing • Performing or ru.·1·anging audit of [ r [ ] a,c 

• Perform the testing 

• Establish the test reports 
Qualification Analysis • None 
Establishment of Topical • Providing QA Program Description 
Report 
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4.4 Plant Proiect Engineering Dept (PPED) 
Fig. 4·3 illustrates the organizational structure of the Plant Project Engineering Dept., 
NED (hereinafter referred to as ''PPED"). The PPED is assigned the function defined 
by paragraph 2.2.1(3) of QAPD. 

s ifi inec c activities o fPPED fi h' :£ ll ort lS pro1ect ru:e as o ows: 
TABLE 4.4 

Activity PPED Responsibilities 
Tasks to be Performed • Preparation of the Master Engineering Schedule 
Throughout the Project • Liaison with NRC 
Preparation of Project • Establish Scope of Engineering and Design 

including Responsibilities for Organization 

• Establish Applicable Unit 

• Preparation of the Project Gontrol Document List 
Development of System • None 
Re.ouirements 
Procurement of CG Items and • None 
Services 
Software Qualification • None 
Qualification Testing • None 
Qualification Analysis • None 
Establishment of Topical • None 
Reoort. 

4.5 Control & Electrical Systems Design & Engineering Dept. (ICDD) 
Fig. 4·4 illustrates the organizational structl,lre of the Control & Electrical Systems 
Design & Enginee1'ing Dept., NED (hereinafter referred to as 'TCDD"). The ICDD is 
assigned the function which is defined by the paragraph 2.2.1 (10) of QAPD. 

s ifi inec c activities o fICDD :£ th' £ 11 or lS pro1ect are as 0 ows: 
TABLE 4.5 

Activity ICDD System Design Responsibilities 
Tasks to be Performed • Perform System level Design and Engineering 
Throughout the Proiect 
Preparation of Project • Design Planning which includes identification of 

Design documents to be established 

Development of System • Determine the Software Integrity Level (SIL) 
Requirements • Establish SQAP, V&V Plan and PHA 

• Establish Equipment Requirements 

• Establish Qualification Plan 

• Establish Preliminary Technical Evaluation Report 

• Establish Test Plan 

• Establish Configuration Management Plan 

• Establish Master Configuration List (MCL) 
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TABLE 4.5 
Activity ICDD System Design Responsibilities 

Procurement of CG Items • Establish Procurement Plan 
and Services • Establish Acceptance Plan and Procurement 

Specification 

• Establish System Integration Test Plan 

• Establish System Integration Test Procedures 
e Issue Job Order to Fuchu Complex 

• Accept CG Items and CG Services (CGS) 
Software Qualification • Performing or arranging CDR ofNICSD and ACTEL 

• Establish RTM Report and Updated PHA for each 
phase 

• Perform V&V activities of NED and cdntrol V&V 
activities ofFuchu Complex (Note·l) 

• Establish Software Qualification Report 
· Qualification Testing • Establish Master Test Plan (MTP) 

• Establish receipt inspection procedures 

• Establish qualification test procedures 

• Evaluate Qualification Test Report 
Qualification Analysis • Establish Analysis Renort 
Establishment of Topical • Establish Topical Report 
Report 

(Note· I) 
This project involves V&V activities that require independence of V&V personnel from 
design persoilnel. In this prdject, the required level of independence for V& V activities 
will be achieved by the personnel designated by the Senior Manager of this Department. 

4.6 Sourcing Dept. (SOD) 
Fig. 4·5 illustrates the organizatidnal structure of the Sourcing Dept., NED. The 
Sourcing Dept. is assigned the function defined by paragraph 2.2.1 (6) of NED QAPD. 

4. 7 Toshiba organization other than PSNE 
(1) Toshiba International Corporation 
Toshiba International Corporation (TIC) has responsibility for b:ansmitting the copy to 
NRC. 

(2) Power System Products Segment ofFuchu Complex 
For this project, NED purchases the FPGA-based unit from Toshiba Power System 
Products Segment ofFuchu Complex (Fuchu Complex) as a commercial vendor. NED 
performs or arranges the CG Survey ofFuchuComplex and CDR of Nuclear 
Instrumentation & Controi' Systems Department (NICSD) in Fuchu Complex to evaluate 
their capability prior to starting their tasks. NED requires the following activities for 
Fuchu Complex including related sections using the Job Order: 
• Providing modules and units as commercial grade items in accordance with its ISO 

QA Manual [FQS·E107·4] and special requirements provided in the Job Order from 
NED. 

• Providing assembly activities before performing system integration as commercial 
grade services in accordance with its ISO QA Manual [FQS·E107·4] and special 
requirements provided in the Job Order from NED. 
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4.8 T e Vendor W le Laboratories 
~ a,'has responsibility for controlling and maintaining the qualification test 

.equipments in accordance with its Appendix B QA program, procedures, and special 
requirements provided in the purchase order from NED. 

5. QA Program 
5.1 Quality system documents 

The NED QA Program is established, documented, and implemented in compliance with 
all applicable Regulatory requirements, Codes and Standards including 10CFR50, 
Appendix B. The NED QA Program applies to all activities affecting quality for NED 
supplied systems, services, and components classified as "safety-related". These 
activities include the qualification project. Additionally, the QA Program applies to not 
only those quality elements of the NED, but also quality elements of outside 
organizations for which NED retains responsibility, such as vendors. This program 
consists of a current QAPD [4401·4] and related NED Procedures. 

Vendors shall perform their work in accordance with their approved quality programs 
unless otherwise defined in their purchase order or NED-approved quality plan. Survey 
and audits of the vendor quality process will be performed and verified for conformance 
to the requirements established in NED procedures, plans and purchase specifications. 

5.2 Indoctrination, Training, and Qualification of Personnel 
All NED activities shall be performed by personnel who are indoctrinated and trained in 
accordance with QAPD. Indoctrination and training shall be performed and 
documented as required in paragi·aph 3.4 of QAPD. 

6. Design Control 
Design control activities are performed in accordance with chapter 4 of QAPD. Specific 
design activities performed as part 'of this project as follows: 

6.1 Softwai·e Control 
Software controls for this project shall meet the requirements of the NED procedure 

· AS·200A12S [Software Life Cycle Procedure] and the requirement of Section 8.0 of EPRI 
TR-107330. These include controls on software development and maintenance. 
Speci£c controls shall be described in a Software Quality Assurance Plan (SQAP) for this 
project. The SQAP shall be prepared by the Engineering/Design Group in accordance 
with the NED procedure AS-200A129 [Software Development Procedure]. 

NED Procedure AS-200A131 [Digital System Configuration Management Procedure] 
describes NED's process for configuration management of digital systems. This 
procedure shall be applied foT this project. As indicated by the procedure, a 
P1·oject·Specific Configmation Management Plan (CM Plan) shall be established for this 
project. The CM Plan shall be prepared by the Engineering/Design Group. These 
controls are applicable to NRW FPGA-based system software/firmware, software tools 
used in manufactu1·e, application programming, and test software for the application. 
This CM Plan may be included in the SQAP. 

The Configuration Management procedure requirements include the following: 
• Establishument of the baseline configuration of the qualified equipment. This is a 

requirement of Paragraph 4.7.8.1 ofEPRI TR-107330. 
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• Maintenance of records for revision history and changes. This is a requirement of 
Paragraph 4.7.8.1 ofEPRI TR-107330. 

Since much of the software/hardware life cycle activities for this project will be 
performed by Fuchu Complex as a commercial vendor in accordance with Fucbu 
Complex QA Manual [FQS-Eld7-4], NED will review the Fucbu Complex process for 
configuration management f01· comparison to the NED requirements in Pxocedure 
AS·200Al31. Where necessary, NED shall add additional requirements to Fuchu 
Complex, via the Job Order Sheet and related technical documents or QA specification, 
to ensure that all NED configuration management requirements will be satisfied. 

The Software Integrity Level (SIL) shall be determined at the beginning of the project in 
accordance with NED procedure AS·200A129 [Software Development ProcedtU"el The 
SIL shall be documented in the SQAP. 

All NRW FPGA-based system components that include firmware or other programmed 
information (e.g., programmable gate arrays) will be marked with an identifier that 
includes revision number in accordance with NED procedure AS·200Al31. This is a 
requ:u:ement ofEPRI TR-107330 Section 4.4.5.2.E. 

6.2 Hardwa1·e Configuration 
Measures of the Hardware Configuration Management shall be contained within the 
SQAP in accordance with requirements ofEPRI TR-107330 Section 7.7.2. 

6.3 Commercial Grade Dedication (CGD) 
Because Fuchu Complex has just 1809001-based QA Program as the Fuchu Complex QA 
Manual [FQS·E107-4], NED shall use Fuchu Complex as a commercial vendor. 
Therefore, the p1·ocurement prncess for the Test Specimen and Equipment is controlled 
unde1· CGD process as specified by procedures such as the Procedure for Commercial 
Grade Items and Services (AS-200All0). The process is in accordance with requirements 
specified by EPRI TR· 106439 and EPRI NP-5652. 

As CGD process, NED shall perform a preliminary technical evaluation to identify 
Critical Characteristics for Design. Then, NED shall prepare the Acceptance Plan for the 
procm·ement which identifies critical characte1·istics, acceptance criteria and methods of 
acceptance for the procurement. The acceptance methods identified in the Acceptance 
Plan are reflected in a technical specification and a QA specification as part of Job 
Order. 
Moreover, NED performs a CG Survey of Fuchu Complex, and CDR of NICSD in Fuchu 
Complex (see Section 6.4), to accept Fuchu Complex as a supplier of commercial grade 
items/services which are satisfied NED requirements. Based on the result of the CG 
Survey and CDR, NED may perform the CG Survey or CDR to subtier·supplier ofFuchu 
Complex, as deemed necessary. 
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6.4 Critical Digital Review 
This review ofNIGSD and ACTEL shall be performed or arranged by NED as an 
Appendix B activity. The review shall include the following: 

.• The vendor practices and procedures for software and digital system development. 
• The vendo1· practices for V & V. 
• The vendor definition of organization and responsibilities. 
• The vendor methods of configuration identification, control, status and audits 
• The vendor practices to ensure sub-tier suppliers mailltain comparable levels of 

configuration management. 
• The vendor practices for design revision control. 
• The vendor methods of identification of each constituent component within the 

modules . 
• The vendor practices for document control. 

Based on the survey 01· the i·ev:iew, NED may determine that special requirements are 
needed to control Fuchu Complex. If needed, NED will add special requirements to the 
NED procurement specification to Fuchu: Complex to ensure that Fuchu Co~plex work 
meets NED's needs. 

7. Procurement Document Control 
Procurement document control activities are performed in accordance with chapter 5 of 
QAPD. In this project, structure of the procurement documents is as follows: 

TABLE 7 
Structure of the proc:urement documents Responsible Dept. 

Job Order-Sheet to Fuchu Complex ICDD 
Procurement (Technical) Specification to Fuchu Complex ICDD 
QA Specification to Fuchu Complex NGAD 
Equipment Requirement Specification of FPGA for Power ICDD 
Rani!e Monitor Units - -
Software QA Plan ICDD 
Qualification Plan ICDD 
Master Confieuration List ICDD 
Maste1· Test Plan ICDD 
Purchase Order Sheet SOD 
Procurement (Technical) S?eci:fication to l I ·- ICDD 
QA Specification to I · ~I ' NQAD 

8. Document. Control 
Document control activities are performed in accordance with the chapter 7 of QAPD 
and Project Document Control Procedure for US NRO. Document Submittal 
[FPG-PRD·All-0005]. 
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9. Control of Purchased Material, Equipment, and Services 
Control of purchased material, equipment, and services is performed in accordance with 
chapter 8 of QAPD. NED shall procure and dedicate units and modules as commercial 
grade items from Fuchu Complex in accordance with NED procedure AS·200All0. The 
requirements of 10 CFR 50 Appendix B apply to this activity, as required by EPRI 
TR-107330 Section 7.2.A. 

NED shal1 perform source verification at the vendor's facility to check for completeness 
and compliance with the applicable technical/QA requirements. Scope of witness and 
hold points is de.fined in the QA Specification. Furthermore, NED may require 
performing the witness and arrange the holding points at the subtier-supplier of Fuchu 
Complex in accordance with the specified critical characteristics. 

NED may procure not only assembly services for assembling the units and modules into 
the test system but also services of packaging and shipping as commercial grade services 
using commercial vendor in accordance with NED procedure AS·200All0. 

Supporting services of qualification test shall be provided by an approved vendor with a 
QA prngram meeting the requirements of 10 CFR 50, Appendix B. NED has the 
responsibility of accepting the test vendor and placing the vendor on the NED Qualified 
Vendor List for qualification testing services. 

10. Identification and Control of Materials, Parts and Components 
Identification and control of materials, parts and components activities am performed in 
accordance with chapter 9 of QAPD. 

11. Special Process 
The following activities are ui1ique to this project as special process. NED shall require 
that these activities be performed by the vendor using the purchase order. 

All personnel who perform solder w01·k in this project shall be indoctrinated and trained 
in accordance with each vendor program and be qualified as solderer of automatic 
soldering machine or hand soldering. No persons except the authorized personnel may 
perform solder work. 

12. Inspection 
Inspection activities are performed in accordance with chapter 11 of the QAPD. Specific 
inspection activities that will be performed in this project are as follows: 

12.1 In-Process Witness Inspection 
NED performs in-process witness inspection (whe1·e necessary) as defined in the 
Acceptance Plan and the Job Order to verify that the critical characteristics requiring 
source surveillance and/01· special testing are satisfied. 

12.2 Acceptance Inspection 
NED shall perform the acceptance inspection following the requirements of Acceptance 
Procedme for Commercial Grade Items (AS-200Alll) or Acceptance Procedure for 
Commercial Grade Services (AS-200All2). 
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12.3 Receive Inspection at Wyle 
NQAD shall perform the receiving inspection m the test facility of the USA in 
accordance with receipt inspection procedu1·e. 

As a minimum, a Standard Receipt Inspection shall include: 
" Identification of the model number and serial number or other identifying information, 
• Visual examination to check for physical damage or contamination of the item or the 

shipping containers, 

13. Test·Control 
Test activities are performed in accordance with chapter 12 of the QAPD. This section 
describes the testing performed in this project, and the associated NED QA activities for 
each type of testing. 
An extensive testing program which is based on NRC regulations and nuclear industry 
standards will be followed. The test pl'Ogram shall meet the requirements of EPRI 
TR-107330, and shall be documented in the Master Test Plan to be created for this 
pl'Oject. The associated documentation requirements are extensive and will require 
additional planning. and resources. 

13.1 In-Process Testing 
NED shall prepare an Acceptance Plan for procuring comme1·cial gi·ade items in 
accordance with NED procedure AS·200Alll [Acceptance Procedure for Commercial 
Grade Items]. The Acceptance Plan shall identify the Acceptance Method to be used to 
verify that each critical characteristic for acceptance is satisfied. One of the possible 
Acceptance Methods is Special Tests and Inspections. 

It is possible (but not required) that the NED Acceptance Plan will identify special tests 
or inspections that must be performed in-pl'Ocess while Fuchu Complex proceeds with its 
normal manufacturing process. If tests are determined to be necessal'y, requil-ements 
for the testing will be added to the NED Procurement Specification, and/or NED QA 
specification, to Fuchu Complex, which will i·equire Fuchu Complex to hold the 
manufacturing process at specified points to allow for NED testing. 

Such testing, if _required, is carried out under the responsibility of NED as follows: 
• The testing shall be performed using written testing procedures which are prepared 

by the Engineering/Design Group in accordance with the test plan. 
• Testing shall be performed by the Project QA Group in accordance with these test 

procedures. 
• Test results sh~ll be documented in reports which are prepared by the Project QA 

Group in accordance with NED procedure AS·300Al03 [Test Control Procedure]. 

13.2 System Integration Testing 
When Fuchu Complex completes manufacturing the units and modules, NED shall 
perform system integration testing as pru:t of Commercial Grade Dedication activities. 
Prior to this testing, Fuchu Complex shall assemble the units and modules into a test 
specimen, and provide the test equipment, as a commercial grade service. System 
integration testing requirements are as follows: 
• The testing shall be performed using written testing procedures which are prepared 

by the Monitoi·ing Systems Engineering Group of the ICDD in accordance with the 
test plan. 

• Testing shall be performed by the Project QA Group in accordance with these test 
procedures. 
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• Test i-esults shall be documented in i·eports which are prepared by the Project QA 
Group in accordance with NED procedure AS·300Al03 [Test Control Procedure]. 

13.3 Qualification Testing 
EPRI Specification TR-107330 requires pre-qualification testing and qualification testing. 
This testing shall be performed in accordance with 10 CFR 50 Appendix B, per the 
requirements of EPRI TR· 107330 Section 6.5. Among other requirements, the EPRI TR 
requires that test specimen chain of custody, and tests and data analysis, shall meet the 
requirements of 10 CFR 50, Appendix B. 

A USA-based testing facility( ·)~cill be used to 
perform qualification tests required by EPRI TR-107330. The use of USA-based testing 
facility shall be carried out providing the following conditions: 

o NED will need to audit and· accept the Test Facility for app1·oval as a supplier 
of Appendix B testing services, and place the testing vendor on NED's 
Qualified Supplier List (QVL) for testing services. NQAD shall have the 
responsibility for conducting this audit and for placin~ !)ci~ the QVL per 
NED procedure AS·300A002 [Procedure for Evaluation of Vendor]. 

o The test system will need to be disassembled and shipped to the USA, and 
then reassembled prior to testing. This disassembly/reassembly activity will 
require special controls for configuration maintenance. 

o NED will need to control the shipping contractor. 

All qualification testing shall be performed in accordance with a Master Test Plan (MTP) 
which defines the plan, sequence and requirements for the qualification testing. The 
MTP shall be prepared by the Monitol'ing Systems Engineering Group based on the 
Preliminary Technical Evaluation Report. 

NED has responsibility for this testing. Test requirements are as follows: 
• The testing shall be performed using written testing procedures which are provided by 

the Monitoring Systems Engineering Group in accordance with the Master Test Plan 
(MTP). 
Testing shall be performed by the qualified inspector in accordance with these test 
procedures. 

~· Test results shall be documented in i·eports which are prepared by the qualified 
· inspector in accordance with NED procedure AS·3QOA103 [Test Control Procedure]. 

Where NED requires( !)p~rsonnel to perf0rm certain testing activities, NED shall 
maintain the right to witness activities, as i·equired by EPRI TR-107330 Section 7.2.H. 
Special configuration control shall be maintained for the qualification testing. The 
Master Test Plan shall describe the requirements for test configµration control. 

13.4 Special Requirements for NED Testing 
The conduct of testing, including handling of deviations noted during testing activities 
under the NED QA Program, will be controlled per NED prqcedure AS·300A008 
[Nonconformance Control and Corrective.Action Procedure]. This procedure will ensure 
formal documentation and disposition of unsatisfactory results. 
All test procedures will be listed on a Master Configuration List to maintain document 
control. Initial calibration of test specimens shall be performed and result of tests shall 
be documented. 
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14. Control of Measuring and Test Equipment 
Control of calibration of measuring and test equ:l.pment used by NED for testing shall be 
controlled per chapter 13 of QAPD. 

15. Handling, Storage and Shipping 
Handling and storage requirements shall be followed in accordance with chapter 14 of 
QAPD and NED procedure AS·500A007 [General Requirements fo1· Handling, Storage, 
Cleaning, Packaging, Shipping and Preservation] to warwnty that the system will not 
suffer effects of shock, vibration, electrostatic discharge, and physical damage. Shipping, 
Handling and Storage requirements of Section 4.10 of EPRI TR-107330 shall be 
considered in addition to the applicable specification of AS·500A007 . 

• Items shipped shall be packaged to avoid damage or degradation due to various 
environmental and handling factors which may be encounternd during shipping and 
storage . 

• Packaging shall include desiccant materials as required . 
• Items shall be inspected for cleanliness prior to packaging. 
• Items not immediately packaged shall be protected from contamination . 
• Cushioning shall be provided to pxotect against shock and vibration . 
• Items and containers shall be marked with appropriate identificatio11 . 
• Copies of packing lists shall be included with each carton shipped . 
• ESD sensitive items shall be appropriately packaged, handled and marked . 
• Packaging shall be suitable for movement using hand· trucks . 
• Special handling or storage requirements shall be marked on the containers . 
• The following will be provided: requirements for mode of shipping, use of fully enclosed 

vehicles, special handling and stacking instructions as necessary, and container 
markings and protective covers. 

•Storage and shelf life requirements shall be provided for all FPGA items.' 

16. Nonconforming Materials, Parts, or components 
. Nonconforming materials, parts, 01· components activities are perfo1·med in accordance 

with chapter 16 of QAPD. The conduct of testing, including handling of deviatl.ons noted 
during testing activities under the NED QA Program, will be controlled per NED 
procedure AS·300AOOS [NonconfOl'mance Control and Corrective Action Procedure]. 
Moreover, NED requires submitting· the report to the vendor in accordance with 
requirements ·of 10CFR21. All nonconformances reported shall be evaluated to identify 
defects and determine if substantial safety hazards e:x.ist and, when necessary, notify the 
USNRC in accordance with "Reporting Procedure for Defects and Noncompliance under 
USNRC 10CFR21 (4810)". . 

1 7. Corrective Action · 
Corrective action activities are performed in accordance with chapter 17 of QAPD. 
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18. QA Records 
QA Record controls are pel'formed in accordance with chapter 18 of QAPD. 

19. Reviews, Audits and Surveillance 
Audits activities are performed in accordance with chapter 19 of QAPD. Specific audit 
activities that will be performed as part of this project activity are as follows: 

NQAD shall conduct survey I audit of internal organizations within NED relevant to this 
project's activities and conduct CG survey I audit ofFuchu IP and other vendors. The 
intent is to verify compliance with the NED IO CFR 50 Appendi\: B QA program, this 
Project Quality Assurance Plan, the vendor quality assurance program, and other 
specified requiTements. 

Specific activities that NQAD shall perform include the following: 
• Prepare survey (including CG survey) I Audit activities documentation 
• Prepare training records of Lead auditor and auditor 
• Perform periodic or additional internal audits of NED 
• Perform CG Survey of Fuchu Complex's manufactm·ing of units and modules to ensure 

that Fuchu Complex is performing work in accordance with the Fuchu Complex ISO 
QA Program. This CG Survey is required by EPRI TR-107330 section 7.2.E. Section 
8.6.LE requires NED to document results of these audits in reports. 

NED shall have access to the Fuchu Complex or subcontractor premises for the purpose 
of auditing implementation of the project requirements and surveillance inspection of 
services provided under this Project Quality Assurance Plan. NED shall have the 
authority to stop work or refuse acceptance of service if procurement requirements are 
not met. 

20_ Requirements for EPRI TR-107330 
EPRI TR-107330 provides detailed quality assUl'ance requirements for qualification 
projects. See the attached Fig.20 matrix for each requirement. These requirements 
ai·e incorporated into this PQAM by this reference. The following table shows where 
each EPRI TR requirement related to quality assurance is included in this report. 
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Fig. 4·1 Organization Structure of NED, Toshiba Fuchu Complex and Vendor ofFPGA 
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Fig. 4·2 Nuclear Quality Assurance Dept. 

Senior Manager of 
Quality Assurance Dept. 

I NQAD 

Manager of Project QA Gr. 
~ 

I PQA 

QA Staff 
-

Project QA Engineer 
~ 

Fig. 4·3 Plant Project Engineei·ing Dept. 

Senior Manager of Plant Project 
Engineering Dept. 

I PPED 

Manager of Overseas Project 

- Engineering Gr. 

I POS 

Project Management Engineer -
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Fig. 4·4 Electrical Systems Design & Engineering Dept. 

Senior Manager of Control & Electrical 
Systems Design & Engineering Dept. 

I ICDD 

Manager of Monitoring Systems 
~ Engineering Gr. 

I IM 

Design Engineer 

Fig. 4·5 Sourcing Dept. 

Senior Manager of Sourcing Dept. 

I SOD 

Manager of Planning & Development 
- Gr. 

I GCHOD 

TOSHIBA CORPORATION NED 20/39 



TOSHIBA 
Project QA Plan FPG-PLN·A70-0001 Rev.2 

Fig.20 Quality Assurance Requirement from EPRI TR-107330 
PQAP Section 

Section Requirement 

4.4.5.2.E 
Configuration Management. All PLC devices that include firmware 6.1 
shall be marked with an identifier that includes revision level. 
Parts Renlacement Life Cycle Reguirements. The baseline 

4.7.8.1 
configuration of the qualified PLC shall be established. 6.1 

Records shall be maintained for revision history and changes. 
Reguirements for Third Party/Sub-Vendor Items. All items provided 

4.8 
by sub-vendors or third parties shall be subjected to all applicable 

13.2 
requirements and tests. Compatibility of operation with the PLC 
shall be demonstrated tlu:ough tests. 
Items ShinI!ed. Shall be packaged to avoid damage or degradation 

4.10.1.A due to various environmental and handling factors which may be 15 
encountered during shipping and storage. 

4.10.1.B 
Items Shi1;rned. Packaging shall include desiccant materials as 

15 
required. 
Items Shim;1ed. Items shall be inspected for cleanliness prior to 

4.10.1.C packaging. Items not immediately packaged shall be protected from 15 
contamination. 

4.10.1.D 
Items Shinned. Cushioning shall be provided to protect against - 15 
shock and vibrntion. 

4.10.1.E 
Items Shim1ed. Items and containers shall be marked with 

15 
appropriate identification. 

4.10.1.F 
Items ShinI!ed. Copies of packing lists shall be included with each 

15 
carton shiuued. 

4.10.1.G 
Items ShiI!ned. ESD sensitive items shall be appropriately packaged, 

15 
handled and marked. 

4.10.1.H 
I terns ShiI!I!ed. Packaging shall be suitable fox movement using 

15 
hand trucks. 

4.10.1.I 
Items Shinned. Special handling or storage requirements shall be 

15 
marked on the containers. 

4.10.1.J 
Items ShinI!ed. See Section 4.4.2 for requirements for softwru.·e 

Exception 
storage media. 
Shim;1ing Reguirements. Requirements for mode of shipping, use of 

4.10.2 fully enclosed vehicles, special handling and stacking instructions as 15 
necessary, and container markings and protective covers. 

4.10.3 
Storage Reguil'ements. Storage and shelf life requirements shall be 

15 
provided for all PLC items. 

5.2.B 
Initial PLC Calibration. The generic qualification sample PLC shall 

Exception 
be calibrated to NIST traceable sources. 
Quality Assurance Program Comyliance. Results of audits of 

6.4.4.H manufacturer's QA Program shall be checked for compliance to 19 
Section 7 requirements. 
Qualit:;: Assurance Measures AI!I!lied to Qualification Testing. Test 

6.5.A program TSAP development shall meet the rnquixements of 10 CFR Exception 
50, Annendix B. 
Quality Assurance Measures AnI!lied to Qualification Testing. The 

6.5.B 
procurement of all items included in the qualification test specimen, 9 
shipping, handling, and storage shall meet the requirements of 10 15 
CFR 50, .Annendix B. 
Quality Assurance Measmes A:ru2lied to Qualification Testing. The 

6.5.C chain of custody of all test specimen items shall meet the Exception 
reauirements of 10 CFR 50, Annendix B. 
Quality Assurance Measures Am:ilied to Qualification Testing. The 

6.3 
6.5.D test and data analysis shall meet the requirements of 10 CFR 50, 

13.3 
Annendix B. 
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Fig.20 Q.uality Assurance Requirement from EPRI TR-107330 
PQAP Section 

Section Requirement 

7.2.A 
10 CFR 50 Ai::mlicabilitv. Regulations apply to all qu::ilifica ti on 

1 activities. 

7.2.B 
10 CFR 50 A:rmlicability. Regulations apply to application specific 

Not applicable 
activities. 

7.2.C 
10 CFR 50 Ayylicabilit~. Regulations apply to PLC dedication Not applicable 
activities. 

7.2.D 
10 CFR 50 Comnliance. Quality processes other than 10 CFR 50 

9 shall be shown to be commensurate with IO CFR 50. 
10 CFR 50 Comgliance. Qualifie1· shall perform audits to confu·m 

7.2.E that manufacturer's quality process has been applied to the PLC 19 
product. 
10 CFR 50 Cornnliance. Audits performed against manufacturer 

6.4 
7.2.F programs other than 10 CFR 50 shall demonstrate that the program 

19 process is-commensurate with 10 CFR 50. 

7.2.G 
V&V Program Evaluation. Qualifier shall evaluate the 

6.4 manufacturer's V&V proirram to the criteria in Section 7.4. 

7.2.H 
Qualification Test Witnessing. The qualifier shall have the right to 

13.3 witness qualification tests. 
10 CER 21 Cornnliance Reguirements. Section lists 10 CFR 21 
compliance rl;!quirements of a utility which applies the PLC in a 

7.3 safoty·related application. 16 

PLC manufacturer shall sunnort problem reporting and tracking. 
Ha1·d wru·e Configmation Management Reguirements. The scope 

7.7.2 
shall include revisions to module design, module component 

6.2 
configuration, compatibility of revised modules with existing 
hardware, and manufacturer documentation. 
Hardware Configuration Management Review. Utility (and 

6.1 
7.7.2.A Ql.talifier) shall evaluate the manufacturer configuration management 

6.4 process for design revisions .to NQA•l. 
Hardware Configmation Management Review. Utility (and 

7.7.2.B 
Qualifier) shall evaluate the manufacture1· configuration management 6.1 
process for methods of identification of each constituent component 6.4 
within the PLC modules to NGA-1. 
Hardwru·e Configm·ation Management RevielY. Utility (and 

7.7.2.C Qualifier) shall evaluate the manufacturer configuration management 6.4 
process for methods of document control to NQA-1. 
Software Configmation Management Regufrements. The scope of 

7.7.3 
software configuration management includes creation and revision of 

6.1 
firmwru·e, runtime software libraries, software engineering tools, and 
documentation. 
Software Configuration Management Review. Utility (and Qualifier) 

7.7.3.A 
shall evaluate the manufacture1· software configuration management 6.1 
process for definition of organization and responsibilities to Reg. 6.4 
Guide 1.169, Section C. 
Softwru·e Configuration Management Review. Utility (and Qualifier) 

7.7.3.B 
shall evaluate the manufacturer software configuration management 6.1 
pi·ocess for methods of configuration identification, control, status and 6.4 
audits to Reg. Guide 1.169, Section C. 
Software Configuration Management Review. Utility (and Qualifier) 

7.7.3.C 
shall evaluate the manufacturer configuration management process to 6.4 
ensure sub-tier supplie1·s maintain comparable levels of configuration 
management per Reg. Guide 1.169, Section C. 
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Fig.20 Q.uality Assurance Requirement from EPRI TR-107330 
PQAP Section 

Section Reauirement 
Pl'Oblem Reuorting/Tracking Reguiremen:ts. PLC manufactill'er shall 
maintain a problem reporting and tracking system that includes 
classification of problems, description of problems, identification of 

7.8 
affected hardware, type of application, description of configuration, 

16 
name of reporting site and means to contact site, type of site, and 
cumulative operating time of PLC when problem occm·red. 
Manufacturer shall provide a mechanism for making this information 
available to all nuclear utility use1·s. 

8.6.1.E 
Programmatic Documentation. Repol'ts on audits performed on the 

19 
manufacturer shall be prepared. 
Manufacturers Quality Documentation Reguirements. The 

8.15 manufacturer shall provide the software process documents in 19 
accordance with manufactUl'er's QA Plan. 

8.16 
Manufacturers Certifications Reguirements. Certification of 19 
conformance shall be pl'ovided by manufacturers. 
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lOCFR Part 30, 40, 50, 60(::$W!L.t::JW-+:t.J7'5/H::~m~n.Q~, -T-T-r"T--:/3/clt, ~~~B{] 
tJ::mt~e:t... -cilm~n.Qimm~t.i~~@9 .Q~~Wfi~~~fiL., ;:n:a:-li~L., ilm~tt..Qf@'i.FF.I ~i:it.i~, 
10CFR Part50, Appendix 8(J)~~i*giE:1o?''5.b.l::'.{iE-::>-C~ITT-~;h,, ~~~nt::t(J)c~L.L '~~ 
""0i1.i .Q ;:c (J) 1*filf :a:-~JiJ:E9 .Qt:: rh r=~+ l!!!l ~n t::5tinif£ ""0i1.i .Q o 

(6) ~~ 

~~- ;!l!W*t.::!tifjl_, *t::rt;:ni:id.>!i!~!R*t::ti*f~(J)~-v7?5z 1J;z..=;--r?.A~~t;Jl1J, gi\'.~, ~ 
~*t::l;:l:H .m.t..., ~-g.(J)~*iJ'~~-v'5?51 1J .A 7--r??..~jH~L. -CL \.Q;:c~~iEBJl9 .Qf::rhl::}5J:E 
~;h,t::W:**Ilc~.g-L. ""(L \.Q;:C:~fitgiBT {,~!IJ.Jo 
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(7) ~~ 

-f0)~£=aJ~a~. f:tt:FaJ.:J, r~~a1.J*f.::1t@]1W;:~r=J::iJ:n"~J!9~;:~r=J::iJ:t§'.iE'.~nt.:~:::Jt$rJi~ 
•~9~~&'>.-fO)m£0)ftn~•'.1E'.9~•&0)•~. 

(8) 1'l@.g-

:1l:fiJi1'PJ*t.::rtniYE1'PJ 0)~£ °*f.::li~!iJ.10) £~~-9-~:@-:t-~5?9 1J 7.. 7-1? 7.., »::i}. iV.:i:@~ \ 
rt•tlJil=<Brt :@~~ra. 

(9) *IEm®: 
£~r=.&9 :@!JXfil1~HIE9 :@t::.l:h. &:,•r=f.C} C-fo:>{l}§t~~ll.lt 9 :@t.::d>r=f*m~n:@-'¥-~~. 

3. ~:j?J\& V:~*~! 
APRM: 
CDR: 
CGD: 
CGI: 
CGS: 

CTM: 
ERS: 
FMEA: 
FPGA: 

Fuchu Complex: 

J&C: 
IBD: 
ICDD: 

JED: 
PSNE: 

LPRM: 
MCL: 
MTP: 

NED: 
NICSD: 

NQAD: 

NRW-FPGA: 

NUPDM2: 

OS: 
OPRM: 
PCDL: 

PHA: 

PLC: 
PPED: 
PQA: 
PQAM: 

PRM: 
QA: 

QAPD: 

Average Power Range Monitor :lfZiSJl±l :tJf;Ji~-t=-9 
Critical Digital Review ? 1J7-17JJ[.,-T:.;:9;i.,t,..t:'1-

Commercial Grade Dedication ~.ffi£-T-T-17-:,,3:.,, 
Commercial Grade Item ~m~ 
Commercial Grade Service ~FIH5tr~ 
Compliance and Traceability Matrix il.g.&V:~~Wi'li":?l-IJ?.A 

Equipment Requirement Specification -tti~•:::J<f±~lf 
Failure Modes and Effects Analysis ~ll!lt-t-~'& tJW.~~~:fJT 
Field Programmable Gate Array (a programmable logic device)?'CJ".'.i5k PJ1i~ 

t~Jf-l-7v1'(7'CJ-7'5k PJ~~tJ:~~*r) 
Power System Products Segment of Fuchu Complex Jf;f$$*PJTO)~j]:,,,A 

71... '8i!r~ (Jftf) 
Instrumentation and Control ~tl\t&Um1J1ffjl 
Interlock Block Diagram 1':..-9-CJ·:;?".J'i:i-y?ig] 

Control & Electrical Systems Design & Engineering Department J:lji-Tt.J~~ 

~t~~~~t$ 
Instrument Engineering Diagram ~t~".7'CJ•;1?w~lgj 
Toshiba Corporation, Power Systems Company, Nuclear Energy (t$)!J,t;Z:~1.J 

:,, 7.. =;-1... ='f.±<mFF :tJ) 
Local Power Range Monitor JW.i$1±l ::iJf;Ji~-=t==-9 
Master Configuration List '<'7..9-;j:~P.Jt"i~fE_!IJ.Al­

Master Test Plan ":? 7..9-~~*~+00 
Nuclear Energy Division J:lji=f-1.J**$ 
Nuclear Instrumentation & Control Systems Department, Fuchu IP (Jftf IP) I* 
=f-1.J ~ti!R mtJ ~:,... 7.. 7 1... $ ( [!*:,... 7']) 
Nuclear Quality Assurance Dept.J:lji =f-1.J £ ~ 1¥~iE-tffl 

Non-Rewritable FPGA. A type of FPGA that cannot be rewritten after the 
logic is implemented on it . ..!: ~1'PJ FPGA 

Nuclear Plant Product Data Management System Version 2 Jm=f-t.J~£x.Z. 
:;~:.,-1-:,...ATAl~-:;3:,_, 2 
Operating System ~lii:.... AT J.,. 
Oscillation Power Range Monitor t~JW.Jtfj ni~~-t=.9 
Project Controlled Documents List ?'o:;.:r:.?l-~~.!ig]i!=')7..l-

Preliminary Hazard Analysis Report*- ;~:ffl;~~~r;:f1T¥&15'1!= • .:P.1ili8f.J:ffl::~~ll~~ 
:f1T 
Programmable Logic Controller ?'rJlf5k PJ1il§f~CJ:;•;1?::J/l-CJ-'5 
Plant Project Engineering Department I* 7- t.J tHij-tffl [l*t~J 
Project QA Group 7'CJ:;.:x::?I- QA f!H3?';[.,-"j' 
Project QA Manual ?'CJ:;.:x::?I- QA x=..:i. 7 J[., 

Power Range Monitor l±l 1.Jf;Ji~-t=~ 
Qualify Assurance ~~{:\¥;~iE 
Nuclear Energy Quality Assurance Program Description(Jm=f-:7J)£~1*~iE7' 
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QC: 

QVL: 

RSM: 

RTM: 
SOD: 
SER: 
SIL: 
SQAP: 

SSC: 
TE: 
TU: 

UFSAR: 

VHDL: 

VP: 
V&V: 
WRNM: 

1J?''5kT-1A? 1J::f~3~ 
Qualify Control £ jt"~:Ef 

Qualified Vendor List &1.ti:E'."">$z"-1J;zf-­

Rod Block Monitor ifi1Jfall1$ 51 #j~iitJi~IBI 
Requirement Traceability Matrix ~~9Jit1x f-- 1)? ;z~**!Ji 
System Design Description **li~HIDlBA=!= 
Safety Evaluation Report $_?;E~ij1iilli$&1$-~ 
Software Integrity Lev·e1 '.J'7f-.'7I7if:.1C.g-[.,A;JI,. 
Software QA Plan 'J7f--'7I7 QA -:/'5~ 
System, Structure and Component ~ ;z T k, **1f.& V:~:$ 
Technology Executive, Nuclear Energy mi -T :trlt8i!ii\t 
Trip Unit. Trip Unit consists of Trip Modules and Calibration Modules.f--IJ•y 
:1-=t::; 1-JL-.& ttt~IE=t::; 1-JL-t.i,i;.5J(:~ f--1J ·.:;-:f ..i=·.:;f--

Updated FSAR ~*Jf-2=;11,t.: FSAR (:~'H!~;EAlHffl&-E-=!f) 
Very High Speed Integrated Circuit Hardware Definition Language. A 
hardware description language which defines FPGA circuit. VHSIC I\-~? :r. 

7~c:i!I!;§ ~~o FPGA -lj--::f-·yf--7cf:i:Ea9~1 \-~'?:r.7~c:i!l!FF.l~Ro 
Vice President, Power Systems Company m!-T::h**rul:& 
Verification and Validation ~~iE.& lt~~iE 
Wide Range Neutron Monitor ~~$11:-=f=t:=5' 

4. *Hti 
;;f;::11J~:r.?f--f::~a;;h,~*JU\lO)j[i:E.&lt1U~limf-=f::}]QA:11J?''5k-T1'.:;::z? 1J:t~3~(QAPD)l!:iE 
~"2:;11, ·n '~o ;;f;:~l!li;;f;::1o:/:r.?H::4~~tJ*Jl*~7cfIDlBAL, (JJjf-=f:t.J)l!O)~;E*M~*~.t7cf~fim 
9~ffi•O)•ff.&tt•~7cf:i:Ea90o 
@4-1 lit.fl•O):t''Mjg7cf, l'~cO)~l.z 0)~~8Afittt$%.&U:tJl$lO)JHE.&U:•~i~ff-L -n '0o 

4.1 mt-T:t.J*-*®iit 
~tJ~;z 7-kt±)Jjf-f- tl*-*rulft (J;J. l'(mf-=f ::}])ft) (j:QAPD0)2.2IJ{l::f>E.-:i-C~fi1§~;!1,~~;E*IMJ 
im5i5ll.Jl::}.) It ~8;'~.g-8>:JfJ.{±7cf*fU!f9 0 o 

4.2 mi .:r :t.J t.Ui!i :& 
Cm!:=t- :t.J)O):ij:8iJi:ft(J;J. l'ttHi!ift)f;t, <mt .:r tJ)i\tO)f'C:E!~~~- (mf -=f :t.J)t.i~Jlff~~9.Q~~1::~9 
0tt1~.& tf QAfi5"i.JJ O)~fj1§f ::Ji{±~~9 0 o ttHi!i:ftfi(mf -T ::}]):ftf ::QAPD2.2!Ji l:::i'Ea~n -CL '0 
PJT~wlfill::;S 1t 0~~{¥il0) Jfilfi~55C7cf~-E-9 ~o 

4.3 )jji-=f:t.J~~1*fil£$ 

@4-21i(m!-=f :t.J)£~1*~iE$(J;J.1'[!*£J)O)tJl~~8>:J:t~jg7cf@~t_, -CL '~o (Jw.g)li+5:i'tc::tl~i, * 
~~~"'-0).ll..A, .& tt:#itts>:i.& tt;z7:; 1-1i...:15-itt.i'i;0)+5:i'tc:~!k.ll.7cf-S-t.'tJl$~sJ..J r:: E3 r:B~, ~ 
cfJQ*.a~C:L., -C~.ll.2:;11, -Cil3 ~), -f:-O):ft!Hi~l;tQAPD0)2.2IJi.& tf 2.2.1(1 )Ijif:::L."*Jl.~~;11, -CL '0a 

~ 4.3 

~ll.J [mf~]O)ji{f 

:ti:i:;:r.? t--7cfimt.., -c~nm~n~* • ~~.&V:;;t;: PQAM ~ 19 ~r=~Jl.:i:E"2:n "("{, '0{fu0) 5i51l\IJO) 
~ ~nma;t.:ri:rt::ilfil 

• 1 OCFR Part 21 -*m1:0)$&-E-5i5ll.J 0) ~tJl 
:to:/:i:'Jf--~ifm • PQAM O){'f:pj(: 

• 1'F/iJ1:9 .-(~ QA/QC jgli}O)~~IJ7cf"S-<t.', QA/QC ~tilfil 

~;z7 .L..~**-IJi0)1'F/iJ1: • fJl_, 
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~ 4.3 
f.5-11.J [Jm~JO)•ff 

•Ff.I~ & ttf!it?1(J) ff Pl.A • ()ff) &tt (Ji';f) ©1~~-ifO)•Ff.l~-f:t-A:1 
• •m~&tt&R~.AO)~(J)QAA~~?~-

• ~AT kf.1f~~it~©~1if!i 

• ~A 7-k*;ft ~~~¥1H!s·•O) {'!= pJ(; 

• §tiit-Tr;;? 1) A!--©{'!=• 
'J71--'7 J: 7 0) ~{? >E: • fJ:L. 
~~.tfE~it~~ [ re • (}j~~O)~tif!i;V):@t, \(ci:-f(J):lE@ 

• ~it~O)~tif!i 

• ~it~¥R15-• 0) {'!= • 
~>E::St*'f • fJL 
H:::' :IJ J '-' v;f--1--0) 1'1= fill • QA:frJl"/?kT-1'A? 1J::f~3/0)$iil!1 

4.4 Jm-T;t.Jti{;jij$ 
!gj4-31cl:(m£-=f ;t.J)t;tfif.j$(J;l l'[mlti])O)*Ji~~t1il~~@~L. -n '0 o [ml ti] lcl:QAPD0)2.2.1 (3)J:JH;: 
m>E:~;h,01:.lt~g~tlfi>E:~;h, ""({, \.:@o 

~ 4.4 
j!jfj [Jmtt)Cl)Jtff 

:tci:/:r.?1--~imL -C~1if!i~*1:@* • xA9-I./~.=.7 1J'/J/A'7~.:i..-Jt...O)fJ=pJ{; 

a • NRG cO)Jm~ 
:tCJ:/:r.?1--$iFm • *Ji~l::~'90:lf:J:iE"tJI:;.t~.=.7 1J:;.tJf"&tt•~tfiJT~ 

fB Im 0) 1'1= fill 
Q ~m.:i.=-~t--©f'FP.l<: 

• :f Cl~ .:r:?l--~Jl@ii,f 1) Al--(!) 1'F fill 
~A 7-.L.. ~ ;1<:.~J:Ji 0) {'!= pJ(; • fJL. 
• ffl ~»:ct f!it?10) ff Pi A • tJL 
'J71--'7 :r:70)~:g)E • tJL 
~>E:~~ • tJL. 
~~>E'.:7.i"trr e tJL 
l--t::7J J'-' i..-;F-t--©1'Fpj(; • tJL. 

4.5 )jj{-T:1J'l:-Ttt~~tt$ 
@4-31cl:{m£-=f7.J)~-=ftt~~~t$(J;l l'[mtrn!itJ)O)*Ji*~l¥ltft~i@~L. '"({, '0o [mlI~]lcl:QAPDO) 
2.2.1 (1 O)J:Jil::~Jl>E'.~*101m1m~t~>E:~;h, -Ct, '~o 

~ 4.5 
~!lib [Jml.]O)Jtff 

:tci~.:r:?l--iimL -C~Jifil~;tJ,0 • ~ATkvX:Jf.,O)~tt&UI./~=.7 1J/ 1/©~/ii!i 

*• :fCJ:/:r:?l--$iFm • ~pj(;'9~~•tt@•O)••t-a-uatttt@ 
~A 7-.L. ~;1<:.~J:Ji 0) f'F fill • 'J7 l--'7 x.7*1f~vA:Jt...(SIL)O)iiff:fE 

• SQAP, V&V tt@"&U PHA ©1'!=fill 
• :ttl~~* ( f±:at:i=) O){'J=j]Jl 
• ~~>E:~t@©f'FP.X: . 
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* 4.5 
~lf.J [fflH~J (7,) Jli iX 

" ti f;f.J~ljl{illi¥&15-~( ::YiFm ~)9:)(7,) 1'!= f;J(; 

• ~~it@G)f'Ff;J(; 

.. ~pjt ~I! H@ (7,) 11= f;J(; 

• 7(;z9-t•f;J(;~!J. 1J;zl--(MCL)(7,)fJ=f;J(; 

~m~:&tH~?~G)ft\'ii.A. e fti!l.A.~t@G){'Ff;J(; 

• §ttiJ[it@.:&V:ft~.A. 1±1*(7.)f'ff;J(; 
• :,_, ;z 7-.b. *1t. ~ tt~~t OOi (J) 1'F f;J(; 

• ~ ;z 7-.b.$JE~gJt~~tiJ[G)f'Ff;J(; 

• (Jf.f) A..(7,)f'f*f:t.~Jjli~(7,)~fi" 
• rm m ~.:& v:~ m-lf-i::· ;zccos)G) :¥ttili 

~71--'7 :r.7 O)~~)E'. e [flii::,,,:7]:&LF ACTEL 0) CDR 0)~1ft!!"*f::li~@i 

• RTM (7,)f'J:rX;.:&V:~E-~&V: PHA G)te-~9:~~0)~!jiJT 
• (flii:-T-:t.J)G) V&V f5!!VJ(7,)~~.:&U(Jf.f) 0) V&V ;ti!VJG)~!J. 

Oi. 1) 

• ~71--rJ:r.7~~'.iE'.¥&~'.j:(J)f'ff;J(; 

~if:!'.JEgJt~ • 7( ;z ?z-gJ.t~HOOi(MTP)(J)f'f P.t 
• §t.A.~~~fjJ[(J)f'fjjj(; 

• ~~.tiE: ~~ ~tiJ[ (J) f'F f;J(; 

• ~i2'.i:Etl'.~¥&15-~(J)~J¥iilli 
~~:i:E'.7.i'#T • :7.i'1JT¥&15-:!=©f'FP.ll: 
H::":t.J Jt- t_,.;f--1--(J)f'f f;J(; • H::':t.J Jt,.[..,;f--1--(J)f!=P.t 
Oi.1) 
*:ti:i~h:?Hi~iHE!.3%-fJ,i;i©V & Vt!!3%-(J)~!RJL~~*9 :@V &Vf5~~f:f?o ;;f::ti:i-:/:r.?H= 
iBL '-C, v & v;!!IVJ (J)~s.:U:l=~*~tLG i.,.~Jt,.li;:(J)g~(J)$ffi:(J):j:~'.i:Er=J:'?-C1it'.lE~nGo 

4.6 Jjji-T-:t.J~~w 
!Bl4-3 lijjji f-:t.J ~~$(.l;J. l'[Jjji~])(J)tJH~B<:lt~~~ ~ ~ L. -CL 'Go [Jjji~J li(Jjji.'.f- :t.J )QAPDG) 
2.2.1 (6)Ijil::JJtJ:E'.~;/1,G:liltjg~:j:~'.i:E~;/1, -CL 'Go 

4.7 PSNE.l;J.~(J)M)*;t:©MI.~ 
c1) *z 1~5-7:,,,371i,.::::i-if-i.,.-:,,,3:.,. 
*z 1'/')z-7-:.,-37 J[,.::::i-;f-t_,.-:,,,3/(TIC)liNRC"'-(J):::J t:" -(J)zf;t l=~ff~t~-:J 0 

(2) Jf.fi:j:l~*fiJT(J)~:t.J~;z 7-.b.!\1!~$F~ 
;;f::tCJ~:r.? 1--©t::d.> l=(Jjji.'.f- :t.J)liFPGA~-;z(J).:i..=:.•y 1--~' :::J -;z-:,,,-v Jl,,~/')z''-C:L. -c (J)(m*z 
Wf i:j:i**PJTG)~:t.J~ ;z.::r .b.!\1!~$F~(.l;J. l' (Jf.f))fJ'i;i~.A.L. -CL 'Go 
(jjji.'.f- ;JJ)li*?~mll!t:rillJ©A~:t.J~~lJliilli9 Gt::d.> (Jf.f) (J)~ffl ~-lf-~1 :&V: (Jf;f) (J) [jjji~:l'J r=::tt9 
G? 1J-=t-1:t.JJt,.-T~?zJ[,.l/c'.:1.-~~~~H::li~l!!!l9~o 
CJjjif-:tJ)ri CJf.f) A..(J)f'!=*f~*.ili~~m L.t::, mi~-1z?-:.,-3:...~-s-t.-l'ic(J);t!IVJ~~*t" G: 
· -f O)j,!~O)ISO QA 7(.=:..:1. 7 J!,.[FQA-E107-4];& V:, (Jjji .'.f-:t.J)ii'i; (J)f'f *{~$.ili:!=l::~Ji'.iE~;/1,t::~~ J.llj 
~;J<$IJ[l::'.qjf'?f::, ~ffl ~CL. -CG)=f:-:/.:1. -)[,. :&V:.:i..=:.•y !--(J){J~*3 o 

· -f O)j,!~O)ISO QA7(=.:1. 7 Jt,.[FQA-E107-4].:&U, (flii:.'.f- jJ)fJ,i;i(J)f'F*f~$Ji:!=l::~Ji'.i:E~;/1,t::~~J.llj 
~*$Ijl[l::~'?f::, ~J'fl1~:fflcL. -C(J)~;zT .b.*J't.g-~fiflI(J)*JlJL)!iJJ©$fiji o 

4.s -":..-~:.~ Ve 
( ]rioA:to?'7.b.©Appendix B, ~ti.ili:!=, :& tt<mt .'.f- :t.J):i.J'i;i(J) ~±>c:!=l::~Ji'.lE~nt::~~J.l1J~* 
$Iltl=~'?t::~~J:E'.tt~~~O) ~:£!:& V:*U~l::J!HE~t~-::> o 
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5. QA-:/D?7.L.. 

5.1 &~~7.T-.b.[g]=!: 

Cl* T-:7J)QA-:/o?'-5.L..l;:l:(jjjt -T-:7J)fJtf1H~"9""-Qf~~~J 1::1&:$t~;h,-Q~ 7. T-.L.., f~;f~i.St"U~$1::)t;t 
9-Q~;!W:Jr::~Jfl9-Q, 10CFR. Appendix B' Cl*-T-:7J)QA7°CJ?'-5.L>.:a:~t.-~-CO)~Jflmffi1J~*­
~JHfi liZU~~r::f>E:-::i-C{'Fnli:, [g]~{t~;h,, Jmfi~;h, -CL \-QC ;!Jo;{. -c' QA::fCJ?'-5.b. l;l::(Jjjt -T-:7J)O) ~~ 
~A~~~t.=1t-c:tJ(, ,.z:_,,9·-~0)(1* -T-:f.J)fJ\jtff=a-:~9 ~~}:g:~O)t.at.~l::)t;f L. -c=t~FFJT ~o ;;f.;::t 
D ?'7.b. l;l::IJHEO) QAPD[ 4401-4] "& U~J.lO)(Jjjt -T- :7J )~f;fiiJ' i;n!(;i) ft "":Jo 

"'~~;t-r;J::;±:>c:!=*t::ri<mt -r- :7J )tJ'*~~L.t::&~ttI®:!=r=~.ltiE:~n -cL 'tci:itnrt, *~~~nt::& 
ft~t@f ::f;t-:.i-Cf~?i~~tiffiL.fJlt;h,lifJi;fJL 'o ,.z:_,,1f-O) i§?ift~I!IUO)-ff-,.Z-{ "& U~~fi( 
mt -T- :t.J)~fl1L ~tOOi=!=, *f::li~\'ijJd±tiffl=-C:ffilJ;:E~;h, -CL '~~*$J:j[f::i@i.g-"9""-Qf.::&?l:::~:fIB1& U 
~~iE~n~o 

5.2 ~~=tf 0)~$(1~\f. filll~liZ V:~J:E 
(JW, T jJ)O) ~f5WJ l;:l:QAPDl::1>E-::>-C~~. ~Hl**~;h,f::vf$11§'-f ::J:-::i-C~tiffi~;h,fJlt;h, rttJi;fJL' 0 

~l§f lk u~Jll*-* ti, oAPD0)3.4J:li: r=~*~n -cL '~im iJ r::~:tIBl~n, [g]:!=1t ~ntci: rtn rti'd:i:i i'd:L' 0 

6. ~ITT-~~ 
g5}:~f ~I]l!;!WJ fiQAPDO) ~4~1 ::f,t-::i-C~:fIB1~;f1,~ o ;;j.;::;f CJ °S/I? j-.O)~ITT~I!0)~*'9J lil'gcO)lm LJ : 

6.1 './71--rJI)"~~ 

;;j.;:::fi:J°S/I? H::X19 ~ 'J7!--rJ.:r:7~Iili, (I* -T-:7J)~f;JiAS-200A 128f'J7 l--'7.:r.7747-!f-{? )(,, 
§!fiJiJ&UEPRI TR-10733 t?~3/8.00)~;1<:~JDj[:a:X£lJELfJlt;h,li~i;fJL 'o ~;h,i;l::li'J7!-­
rJ IYfi:nlt& u:r.u~O) ~I.!l!~~c 0 ~*9Jtci:~1.ll[/J;tr;t*:to:; I? !--0)')71--r-J::r. r &itt i*~iE~tI® 
(SQAP)-C~.\lBJl~;h, -CL 'fJlt;h,lifJi;fJL 'o SQAPfi(Jjjt -T-:t.J)~f;JiAS-200A 129f'J7f-.'7::r.71'Fnlt~ 
tl!J r:::-vt-:.if::I.~°S/= 7 1J :--?"/~5t~t?'1i--:t1::J:-::i-c1'Fnlt~ntci:rtnrttci:.;1d:L ,0 

Cl*-T- :7J)§!fiJiAS-200A 131 O)r -T:/51Jv~AT .L>.tftnlt~I!~tl.WJ l;i:, 7'-s/51Jv~AT .b.O)flnlt~I!I:: 
X19 .Q (l*T-:t.J) O)If~~~RBJ]L -CL '~o ~O)~'fjfil;:l:;;j.;::;i'CJ~I? H::i@iff]~;h,fJ;h,fifJi;fJL 'o §! 
f;jil::J:LJ ~~;h, -CL '-QJ:-j I::, JCJ :/I? f--4~~ O)ffij:fiJi;~l.ll[~f@i(CM~f OOj)f;:J:{'f JJJ(;~;h,fJ lt;h,f;ffd:i; 
fJ:L 'o CM~f@JliI/:/=7 1)/?" /~tt?'Jv--:fl::J:-::i-C{'fnl(;~;h,fd:lt;h,l;ffJi;fJ:L 'o ~;h,i;O)~!! 
liNRW .FPGA,.Z-;\0)~~:7 .b./71--rJ::r.7 /77-.b.rJ::r.7, ~l:§:l::{!FFJ~;h,~')7f-.rJ.:r:7'Y-JL-, 
7-:/ 1) ?--~3~:;i'CJ ?'=y=:.:--1/, "& Uf:0)7::f 1) "T-~3~0)f::6f.>O)~~'J71--'7 ::r.71::)@JtL. -CL\ 
~o =O)CMgf@iliSQAPl::~*;h,-Qo 

ff4nl(;~l.ll[§!fiJi~*$!Jl:lj:"f~c=a:~ Iv-CL\~: 
. ~~JE'.~nt::~~O),.Z-;\ "3-{/0)ff¢fiJi:0)1'FliJto ~;h,l;:l:EPRI TR-1073300)4.7.8.1 J:ji0)~;1<:$!j-C 
i{i)~o 
. aJl:U mil!tliZ V:l!l:~$J:ji~~!.ll[9 7a:i~C:o =nrcl:EPRI TR-1073300)4.7.8.1!jO)§!**Ii-Cc11J7a:i0 

;;j.;:::fCJ~::r.?H::~9~~<O)'.l7f-.'7.:i:.7I1 \-~''7I70)"3-{7-!f-{? ;i,,;;s-W:JfJ'CF{;f) O)QAx=.i 7 
Jv[FQS-E107-4]1:::~i'E-::>t:::::rx->'11 Jf,,,.Z~5z·-cl. ""CO) CJm f::J:LJ~:fIB1~;h, -CL '~~cii'i;, 
(Jjjf T :t.J)li~tJJ[AS-200A 131 O)()jjtf-:7J)O)~*~IJl:cl:t~~L -ct$tnlt~:£mr::~9-Q (H:J=) O)If~~~ 
~~1iil!9 ~ 0 ~\~l::Jt L::, Cmt-T- :7J)li, ~-CO)(Jjjt-T- nH•nlt~I.m~*:~jH}iJ\;f.iijf::~;h, -CL '~~c~ 
?ii~iE9 ~f;::<ll), (H:f) r::)t;tL, 1'F~i~*W:!=&U:~J!1ifrlij[g]=i=*t::li&~i'HiE1±~:a: m L \'"(~;!Jo~ 
*$~~;1Jo;ttci:1tnritci:i;tci:L 'o 

AS-200A 129f')71--rJ I71'Fnlt~iJIJ l=~JH '· ::tCJ :/I?!--0) rw.l~Ei~1::')7 f-.'7I7Mf.g-!_.,,.ZJf,,(SIL)fJ\ 
liffiE~nfJ:ltnltfJi;fJL 'o SILliSQAPpgr:::@=1=11:~n~o 

-J7-.b. r-J I7*t::r;t1fuO):to ?'7.L>.11:~ntdW¥1H 1~11: tl~'i5I1i~tci:Jf-i--7!_.,-{)~B°t.'~-c O)NRw 
FPGA,.Z- ;z_ (J)*~,tff~@f;t(Jjjt + :7J)~iJiAS-200A 131 r::~)E-::if::a.5!:U*%~B°t.'~~~lj :g i:~~~;h, 
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~o 
.::.;h.liEPRI TR-107330(})-tz?:,.,3/4.4.5.2.E0)~31'<:*Ii1:iti:>~o 

6.2 1\-l-=rJ.:r.Y:wtm 
EPHI TR-107330 -tz?:,.,=i/7.7.2(})~31'<:*IJ[l::1JH \, SQAPl:::li1 \-~''7.:r.Ytlm'i:WI!V.J5ifJ\-a-°* 
;f1, -CL \fJ:lt;h.lifJ:i;fJ:L' 0 

6.3 imm~-T-'f-1?--:,.,3/(CGD) 
(Jt-f) fJ\(Jt-f) (})QA"';( =..:::i...7 Jt,.[FQS-E107-4].!::L -CIS09001,.,..Z-,A.O)QA:1CJ~f7.L..LiJ'1:li!:ffL -n 'tJ: 
L 't::.lf>, (@: -T-t.J)li (}jrj:) a-:::i-:z-:,,-\7 ;i.,,.,..z:,.'.;t-C:L -Ct.&:f?id:lt;h.i"ifJ:i;fJ:L ' 0 f:(})t::.lfJ, ~~~~:& 
lt~fil::M9 ~~~Aif.lilli, i@iJf.l~:&t>f§t:f~l::™J97a:>~i.ili:CAS-200A110)~1::j:~)E2:;/1, -CL '7a:>i@i 
m ~ -T-T-1?--:,.,3:,.(cGo)If.lill::uE-:>-c'i:WIJg2:;h. -CL '7a:> o If.lil liEPRI TR-106439:& ltEPRr 
NP-5652(})~31'<:$I,Wl::1).E:>-CL '~o 

CGDif.lil.!::L -C, ()jjl-=f-t.J)li, ~ntl::~9 7a:>? 1J7-1:iJJ!.-~-\7'5??z 1JA.7-1?A.a-~l.l1J9 7a:>t::.d;l::.:Y 
1FmiY-JfJ:)tf,j\j~ijiji!lia-~JiIDLfJ:lt;h, lifJi;f,J:l, \.o ~I::, (@: fo :t.J)lj:Q 1) T..(f.J }[...~-\''5Q51 1) A T..(Q A, 
5ll:ili~$, :&tt5ll:i.ili:t55!~BA~c Lt::.fl~A (})f=.lfJ (}) ~ili~tITID~f'FmLtJ:lt;h.lii;JGfJ:L \0 5ll:iJi~trrm 
l::BA~c2:nt::stili:tJ5!1i, f'F*~*Ji(J)-$.!::L -ctt{if.jf±~:;::&LtoA1±~:s=1:::&:~2:;h,7a:>o 
°*f::., (@:f-7.J)lt (H:f) ~(@:-=f-:t.J)~31'<::~jn,W~;rlillt::.9i@iJf.I £/~~(}){;It~* C:L -c~ili9 7a:>t::.lf>, 
(H:f) (})CG-lf-°""1':& 'Ct (H:f) (])[@::,,:7'](})CDR(*~t@=!=6.4Ij~P,~)~~1iffi9 {) 0 CG-lj--,.,..Z.-( lilt 
CDR(})ff;5~a-~1::, ie'~l::Jt t:, (@: f-7.J)lj: (Jf;f) O)~JJD(J) l'~~lt*:§"(!)CG-lj--1"(.-( :& ltCDRa-~ 
M!iL -Ct.tL 'o 

6.4 ? 1J71':iJJt,.-'f~5zJ[...IA::::i...-

[@::,.,:1]:& ltACTEL(}) vt::':::i... -!;:!:Appendix 8(}) ;%11.J .!::L -C(@: + t.J)l:::.tLJ~Mfi*f.::li1£@2:;/1,fJ:lt 
n1ttJ:GtJ:L ,0 i.,,i::·.:i. -1:::1tl'~c(})r.W § a--at.-: 
· 'J7!--rJI7 :& lt-T:/?zJ[...:_.,;:i,. 7 .L.. f'F~l::M9 {,,.,..Z/?t-(})~i.ili:& 'ltf:(})~Mfi-'¥-llWio 
• ,.,..z:,. 1f-(})V&V~M!i-'¥-Jl!fio 
. *JI.~:& Lt J(ff (}) l"(/?z''->E~ 0 

-mm~~rnL ~Ill[, :lt55l, :&'lt~?1i:(})""':,.?i'-~ntli:1J5io 
· l'~~lt*:§-fJ\1lm~I!(}) fi'iJ~fJ:v°""Ji...a-*lffL -CL '~.::.c~1ii~iE9 ~t::.lf>(})°""/51. -~nili=Fll!Wo 
-~~:/:::i...-JL-pg(J)~mm~@(])~l.JIJ(])""'/?z''-~ntli1J5!o 
• IBJ 11 ~Ill[(}) l"(:,-51"-~M!i-¥ nm o 

-!f-,.,..Z.-(iV:>{)L' Ii vt::':::i... -l::~-:52', (@: + :t.J )lj:~~l.Jlj~*$IjfJ\ ( Jf:f) a-'i:WI!9~t::.11J1:::!2:,~1:® 
7a:>.::.cfJ\1ii:iE~2'7a:>o ie'~l::Jtt., (@:-T-t.J)lj: (Jf;f) (J)f'fo*fJ\(@:f-:t.J)(!)*~~;rlillt.::L -CL '~;:,ca-iii 
~iE9 ~t::.11J, t~l.JIJ~31'<::$.I,lli~ (H:f) ~(])(@:f-:t.J)fffit.A {±~=l=l=~~c9 7a:>o 

7. !Uij,Aigj=I=~~ 

~.AIBJ=!=li, QAPD~5~1::1Jt-::i-C5'i5i1Ja-rgI!9 {:) o ;fi::':tCJ ~:i:? I--~(}) ff~.AIBJ1J(]):j:fij:J§: lil'~c(!):@ 
LJ: 

~7 
Jlfij.AIBJ=l=(J):ff4~ '.~JEWP~ 

(/(;f )~ (}) 1'F *1t<*It11 [@:I~St] 

(Jf.f)t± ~ (}) ~l .A Ctt f;jij ){± ~:!: [@:lgStJ 
(!f.f)~ (})QA i±~=!t [ffl(i§'b] 

l:l:l t.Jifi~~=$1.:i_.::.·v H:::M9 ~FPGA(});ttH~~*i±~=!= [@:I~] 

~71''7.:r.YQA~t@i [J~JgStJ 

~i[{JE'.~t@ [@:!~St] 

"';{,A.$1-mpj(;~I.l!!IJA.!-- [@:I~StJ 

"';{,A.$1-~?1i:~t®i [@:I~~] 

5:£>c=!t [@:~] 
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~7 

ac Jm.A@1tO)m:@ :?tif'lil!P~ 
::M9 .QH!Yt.A<f.Hf.iH±1*:!= [ffltI§~] 
-;C 
::M9 .QQA{±~-1= [Jjjt~] 

8. @~~~ 
~:i=ig:E.l;!JW.JfiQAPD~7$'..&lfUS NRC@:!=m!±l(})f::d:J(J):;t'O~::i:?l--~:l=ig!Jl!£~Jjf::q}t?·C~;1iffi 
~;fl,.Q[FPG-PRD-A 11-0005] 0 

9. Jlm.A*f:f-4, ~~- &tt~:m(})~~ 
H~.A*f;f4, ~tE- .&"CM5tf~(J)~iJl!fiQAPD(})~8~f::1Jt?-C~1i1li~n.Qo Cmt-T-t.J)fi, (@:-Tt.Jr~~w 
AS-200A 110f ::q)tL \, (Jf;f)i.J'i'.:, f.ij,Efl~cl -c.:i..=.·:;1--.& TJ=ES/.:::i. -Jl.-~R11J.A&TJ-T-T17"-l--lfa:1tnli 
fJ:GfJ:L ' 0 EPRI TR-107330 -t'}:.,,3/7.2.A0)£3.K-*Jj['~;h.-CL \.QJ:?f:::, 10CFR50 Appendix 8())£ 
*:f;J.Wfi;;$:5!!ID.Jr::l@m9 .Qo 

Cmt-T-t.J)lii@Fflfif,!ij/QA~3.K*J:Jic(])5C~1:1&Ui@Sti~'T::i:·:;?9.Qt::d:J, X./9·-fjfil~(]))JiU~. 
~§iE~~1i!lilfci:ltnfitci:GtJ:L ,0 l'.l:~pjf~gm@&lf*-J[.,j.:'ff-1':,.tHiQA{±~:i=l::m'.iE'.~n -CL \.Qo 
f:l '"(, (fflt-f=-t.J)fi.li:~(})~fjfil,&(J*-Ji.-r:'ff-1'/f--(})Mf'.iE~, tl3'.iE'.~;f'Lf::'J 1)71':7JJl--=f.-'\75?5z 1J A 
71? .Af::q}t?-C (Jf:f) O)"f~lt*1!ff::;!=.)L '-C~fjfil0)~3.K~l -C'tJ::L 'o 

C!*-T-t.J)fi, .:i..=.·:;H~=ES/.:::i. -Ji.-~~~~.A 7 .L,.f::*Jll'.l:-C .Q{~f~t.:tt~tci:<, Cfflt-T-:1J)£~Ji 
AS-200A 110f::q)tL '· :::J";(-~-\" Ji.-X.:,.t1l''-;f1j,EfjO)f.ijFFJ{5tf~cl -c~~§&TJ!±l{iif0){5t?i'tntii.Al -c J: 
L'o 

10CFR50 Appendix B(])£*:f;r.W~;f,ilJt::9QA:1lJ?'7.b.~{!H~9 .QjJ.':§~~nt::X.:,.t1l•-1:::J:~J' §i;'.iE'. 
~~(})fMj~~fili~Ji'.iE'.~n~lt;h.lifJ:GfJ:L 'o Cmt-Tt.J)fi, ~~x.:,...9·-0)§t:~Ji.&TJ, f:(})X.:,.t11"­
~~'.iE§i.l'.~15t~(})t::d:J(fflt-T-t.J)~'.iEX./5f-1J .A l--""-(})~ctt9 .Qjtff~R'":) D 

10. *f;fll., $~.&lt:fl~(])~J.ltJ.&lt~W 
*f:¥4, $~' &TJ~~l::™J9 .Q5!1ll.J(])~~~IJ .& (Jig!Jl!liQAPD~9$'.f :::q)t?-C~1i1li2:n.Qo 

11. !Wf J.ltJI~ 
Tic(});!iJ.Jli~~J.llJif£cl -c, ;;t;::ti:iS/::i:?H:::~~i:i'-ccV:i.Qo <OO:-T-JJ)fi;::;h,i;(});!11Ji.J~5.±xil~11: 
m9 .Qx:/11· -r:::J: LJ~fiID~n.Q ;::e:~~* t...t&:1tn1tt&:i;tc1:L, 0 

*:to S/::i:? H:::-criA.it.:1'F*~~1i!li9 .Q~1i'E$:gr;t, ~x.:;11· -(}):to ·~f7kf:::1JE?t::~.tfiff ·§Ill*~~ 
§t:ltfJ:lt;f'LfifJ:GfJ:L 'o °*.t::., El liUI liA.it.:*t::li-'FlW.JliA.Jf.:(}) liA.it.:± cl -C§~)E~;h,fJ:lt;h,lifJ:i'.:, 
fJ:L \c ti~R~t~":)f,t$1!f(])J-J.i.J\fiS1'F*(})~~~§tr-PJ2:;h. -CL \.Qo 

12. ~'.it!: 
QAPD(})~11~1::q)t?-C~~;!i!Jli~~2:n.Qo :if:i!ll:Jr:::~~i:i'fJ:~~lil'~c(})im ~J: 
12.1 I~p;j,l[~~'.itt 

<JW--Tt.J)1i~~n'.itt~&u1*t::1ct~~Jl1rnj\'.~i.J';f.illt::~n -cL '.@;::c~!£*9 .Q? 1J=r1:h11.-~""'5? 
5z 1J .A 71? .A(})~§iE(})t=:&':>f :::§t:f;Jrnti§i& U1'F*f~*il::;tJi'.iE'.~;f1, -CL '.@If£pg.li: ~~~~~~9 
.Qo 

12.2 $¥:1lli~'.ilii: 
(fflt T t.J) let, ~f;jAS-200A 11 I lf.ij.lfj ~ (})§t:f;j£f;JiJ~H::liAS-200A 112r~m1!it~i(}) st:fli£KllJ 1:: 
f,t"?-C, §t:'f\Ji~'.ilii::a:~1i!lilfJ:lt;tl,li~i?fci:L 'o 
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12.3( 1-f:~ :W: A ~if 
[ffll£Jli§t.A~~~l!ll::fit:-:>-C, *~O)~il'.~Afiig9'.f:lql::-C§t.A~~~~Afiil..fJlt;h,lffJGfJL 'o 

· iii~~~- ~$§t.A~~ri""F~cO)rJi El ~-a-ti-: 
· ~m:~ &U~f~~~°*f:::lcl:{fu0)~5:JIJ'tl!f¥&0)~J.l1J, 
·{~~~nt:::~£0)4~!!1¥l:J~{~*t:::l;t~~~~~O)f:::fh0)7'Hm~~-

13. ~~~~ 
~il'.~~!!lcl:QAPD~12~f::fit:?-C~Afii~n0a ;<fs:~-Cl;:l:, *:tD~I?H::ct:>L '-C~Afii2=n0~il'.~, :& 
U:~~il'.~O)~i~~rMJi!L..t:::(@:f-:t.J)QA;!l!W:a:~~BJlt 0a 
NRC~~f¥:&Umt-T::hI*~*~~cL..t:::7':~~t~tJ~il'.~:tD'f5L.tJ'~Afii2=n0o ~il'.~:1D'f5L.l;t 
EPRI TR-107330(7.)~*~Jj[~~t:::L.., ;<fs::to:/.:i:?l--O)f:::fhl::f'f:r.:lt2=nt:::-::c.A9-~il'.~~it@l::~•1t 
6;11,~lt;h.fffJGfJ:L 'o rMJ~~~~*~Jjilcl::;*:J~f~-C, ~;IJO~f@:&U~f;Ji~~*90t0)-C~0a 

13.1 I~l;f;J~!l 
cmr.:r :t.J)lcl:, <mt+7Jr~fijiAS-200A 111 r"f.ijm£5tf;IiJHiiJ l::f>E-::it:::°f.ij ffl£H~AO)f:::fhl::§tf;I[H@ 
=a:-1tr.:ttL..JJ:rttLrftJ:Gto:L ,0 5tfint@1::r;t5tfi11ir::;tt9 0~? 'J-T17J1t.-.:.'f-\75?9 1J .A-T-1? .AtJ'~ 
t:::2=n -CL '0~c=a:~~ir-t 7a:i5tfiii/J)if.J'BJJ~c6n -cL '0o i:iJFistJ:§tfi!li/J)t;;O)--Jfi4~7.J1rn:tt~&u 
~~""0~.Qo 

(@: -T7J)O)~fint@7'J' (Jf;f) t.J'@.'W;O)~~If¥~J!fil.. -CL \.Qr13~ r::If¥f:lq~il'.~~.QL \jcl:~~f.J'~ 
Afii2:;h,.@X:~4~l.l1J~il'.~'*f:::li~~~BJl5F9 .Q~clcl:i:iJFil§-CcY.,.Q(f.J'~*lct6;h,tJL ')o ~il'.~t.J'iQ:<~~~-C 
~.QcSJl sl::fJ-:>t:::~.g-' ~il'.~O)~**Jj[f;:J:(ffli:-1-7J)ft~A1±~•- &lf/*t:::lcl:(ffl{-T7J) OAi±~ 
:!=r::tJa;{_Gfl.-80 CJf;f) r::;ttL.. -cr;t, cm.:+:t.J)O)~~O)t:::fhr:::i:~J:E2=nt:::~ ,~-c~~If¥~1¥1.l::t 7a> 

~c~J':*9 -80 

""F~cl::5F9(ffll -T 7J)0)~1f f ::f,E?-C, J:~O)~il'.~f.J'lf::'~f::r,t l:-C~fi~;h,.Q: 
· m~~+oor::~JE-=>-CI~~=-Y'J ~?"/g9:~t~i1i,,-:tr=~ LJ 1'f:r.:tt6nt::::!=ii O)~~~tiJi~1j!fflL.., ~ 
~rcJ:~Afii6t1.tJ:1tnrttci:GtJ:L, 0 

·m~l;tm~J':f;Jil::~JEL \, (IJ¥.£P)(::~LJ~Afii2=ntJ:lt;h,lffJ:GfJL 'a 
. ~il'.~*6~1;t()J¥. f-7J)~f;JiAS-300A 103 r~il'.~~!j~f;Jij r::1)E-::it:::(ffli: £P)l::~-::i-C f'l=r.:\t2=nt:::¥1HS­
=l=l::'.':~jtft6nto:1tnrttJ:GfJ:L 'o 

13.2 ~.A-TL.*1f.g-~Mi 
CJfif) i.J'.1=.·:;l--:&U-=t:~.:i.-Jl--O)!Wl~:a::f[;7 L..t:::~, Cmt+::h)fi"f.ij.Ffl ~7747-~3~;!1!.JO)­
ffilcl.. L~AT L.~J't.g-~it~~~ntfil..fJ:!t;h,lffJ:GfJ:L 'o ~O)~i\'.~O)J;J.jtJ(::(m) li"f.ij.Fflf~~cl.. L' 
.:i.=.·;11--:& U1=~.:i.-JL.-~~il'.!§~f*l::*B.ft-C, ~it~~lif:a:m:f~L..tJ:lt;h,lifJGfJL 'o ~.A-T L.Mt.g-gi\'. 
~O)~*~r.wrt""F~cr::5F9im."J: 
-~ii'.~ri~il'.~~troor::fit:-=>-C(mt1M>r=J::"Jf'f:nlt6nt:::, :!=iiO)~il'.~~tJJi=a:f1JmL.. -c~ntn~ntJitnrt 
fJi;fJ:L ' 0 

· ~ii'.~~im::fit:-::i-ccm\ ~P)r::~ 1.ntt~rct~1ii!i6ntJ:rtnrttJ:GtJ:L ,0 
. m~t:a~li(I* +7J)J¥J!liAS-300A 103 rm~~ig!j~f;JU r:::f;EL'' (IJ¥.£P)f ::~?-C11Fr.:lt6nt:::¥&-ES­
i!=l:: !31:!:1t~ft,fJ:!t;h.ltfJ:i; ?'J:L 'o 

13.3 ~jE~~ 
EPRI(J) f±~:;:TR-107330 lcl:$itJg[{J:E'.gi\'.~& lf ~:g;:E ~ii'.~~~* L.. -CL' 0 o ~ 0) ~~~Ii EPRI 
TR-107330 -tz?:....3~6.5(])£*$JJil::'.':tiE?-C, 10CFR50 Appendix Bl::~-:>-C~ntli2:;h,tJ:ltnlifJ: 

GfJ:L 'c fl!!C7JJ':**Jj[(J) cf:i-CEPRI TR(;t, ~il'.~~iJOI · mtim.l@ifjO)~~O)~~~iI~~*L.., gj\'.~~:& 
U:-T-5~~;flftJ'10CFR50 Appendix 80)~*$r_ili~~t:::2:fJ:!t;h,lffJ:GfJ:L \ 0 

EPRI TR-1073300) ~:sit f::~ LJ, *~ ~*t!l!l:±i!i c9 {)~~~Afii~~ )8'0 

[ p~~g~>E'.~ii'.~~~1ii!i9 0t::fhl::ftm6n0o *~=a::<fs:t!l!l:±fuc9 0~il'.~Afii~9:0)ftffl li""F 
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~cO)§~Hf: -c~niiH..fJ:rtnittJ:;;tJ(,' 0 

· (ffjt -=f-:t.J)liAppendix B ~it~~f~j~O){~*fi=g C:L -Cll\ii20) f::/1)0)~i\~~Jiilig9'.0) ~~El U:~fi~~~1iii! 
L, (ffjt T :t.J )g~:fE {~Mi~ 1) A HQVL)J: 1::~it~'"'/'.5z''-~~ctt\LfJ[tnlifJ:Gfd:t, \0 (ffjt ~P)li~~ 
0)11::@.:&U:(ffit T :t.J)Jjj~AS-300A002f '"'/5''-g!j!{i!li§!H~J l::{.tt-:ii ]~cQVU::~c~9 0~13: 
~ tt:-::J ;::: C: 0 

· gi\~:/ AT kliffl¥1*2:tL, *@ll::tl:\1'~2:;11,0~,~iJ\CV., LJ, gi\~~f!Jl::fl}Ji*Jlft~~'~c9 0o ;::O) 
ffl¥{*/fl}Ji*Jlft1'F*l::l;:l::f~P.J(:~J!O)f::/1)0)f~7JIJ~J!t.J\~,~""0&J0o 
•(fjjl-=f-tJ)(j:~j!*~~~I!!90~'~iJ\&J0o 

~-CO)~~;:E:~~~1;:1:it@pg~, :/-7/7.., .:&U:~;:J<::$rJ[~BJHitl::Lt::x7..'.5z-gJ.t~~itOOiCMTP)I:: 
{.iE-:i-C~/iili2:;f1,fJ:!t;f1,lifJi;fJ(, \0 MTPli71.illlNJiO)tjf;f.j~!jl{i!li$&i5-~~~I::, (fjjlIM) r::J:: ~H'rn!(;-2: 
tlfJ:rtnlitJ:i;fJ:(, 'o 

(ffit-=f-tJ)[j:;f:gi.\'.~l::iSlt.@:°l{f~ff90o gJt~~*·~Bffi!lil'~cO)ifilLJ: 
. ~~liMTPl::{.tE-:i-C (ffitIM) (::J:: ~H!;:E:2:nt::~iiii O)~~~~fi~~~m L -C~/iili2:;f1,fJ:lt;f1, lifJ:i; 
fJ:(, \0 

· gJ.t~~ligi\~~fiil={.tE1, ', ~~J:E'.2:ntdi~~1=J::~J~1i1li2:ntJ:1tn1ttJ:GtJ:1, 'o 
· ~i\~*'15~ li(fjjl f-tJ)~fiJ[AS-300A 103f~~~~J!~fiJU l::{.tE(,', (ffjt ~ P)(::J::-:i-C 1'!=P.it2:tLt::$&E' 
~1::~~1t;2:;h,id:lt;h,lifJi;fJ(, \0 

(ffjt -=f- tJ)iJ\[ ]© 1iE*~l::-'.fEO)~J.t~;%WJ~/iili~~*9 0 ~.g-1:: Ii, (ffjt T t.J) liEPRI 
TR-107330 -1!?~3/7.2.HO)~*$IJil::{.tE-:it::ft~j'5WJO);fi;i;1J~t.1U~LtJlt;f1,l;ffd:GtJ(, 'o 

f~J.llj:ffijP.J(:~J!(j:~~.t~'.~it~O)f::l!bl::t.ft~-2:;!1,tJlt;h,lifJ:GfJ(, \ 0 MTP(;:l:gi\'.~~pj(;~~0)~31t$Ij 
~BJl;;'f-LfJ:ltnlifJ:GfJ:L 'o 

13.4 (ffit -T tJ)l::J::0~~r:::;r.t9 0~7JIJ£*$J:Ji 
(fJli: -=f- t.J )QA:iCJ ·~i5kl:::'.f,E-:it::gi\'.~;'51W.J i:j:i 1::ic~2:tLt::.X~@O)JfJi t.!H '~-2;-ct·~i\'.~O)~og Ii, (fJli: 
f-7J)~fi$[AS-300A008f:fi@~~J!.:&U:~IE1m~~fi~Jl::J::-:i-C~i!2:n0o ;::0)£fiili1':f:~id: 
*6:mr::~9 0IE~id:IEJ~{t;.:& U:~lld~':1.J)*~1itgiE9 0o 
~-CO)gi\~£fi.lHi!El~~I!~*U~90t::l!b, x7..5l-:t~.6Ji:~I~1J;;zH::~c~2:*10o git~Je.;f:O) 
MM~IE.:&U:~~*6~0)igJ~{t;li~1i1li2:tLtJlt;h,litJ:GtJL 'o 

14. ~m11117.U:~!fUt~O)~Jm 
(ffjt-=f:t.J);IJ~~~~~Jf:l90it;RIJ.:&U:~~~~O)~~IE~I~l;:l:QAPD~13~(::J::~J~J!2:;hfJlt;h,!cl:fJ: 
GtJ:L ,0 

15. J&t&, ~Jm.:&U:!±lf.;J 
!flit&& U:1°*~~*$IJ[l;:l::/ AT k:IJ~@lj:ffl:, ~!WJ, 1J$m'.~1i~~.:& U:~?lJJ!af.J:t~1il::J::0~:i¥.~~1::2:G 2: 
;h,fJL ';::c~{*fil9 0t::l!b, QAPD~"14$:.:&U:Cffit-=f t.J)~fijAS-500A007flfJit&, 1*~' ~;$' tm§" 
l±Fi'iif, .& U:i*:f.¥1:::'.™19 0-ffl~~*J l:::'.f,E;f?fJ:lttLlifJ:GfJL 'o EPRI TR-107730-l!?:/=i/4.1 OO)!±lfET, 
lfllt&L 'liUi*~l:::'.™19 0~**Iji(;:l:AS-500A0070)J@,Efj~~j(::;IJa~, ~J.i2:;h,fJlt;f1,lifJGfJ:L ' 0 

· !±lw!l& ti!±lfof .:& u:1*~M¥1=~ 1:;, O)J~:l:Jla".1.:& U:!fii:J:&J:O)~~~lM1t-ctm§~ntJ:nrttJGtJ:L 'o 
· 1lfl@.[;:J:~*2:tLt::, ~zj**IJO) rnt*~~~\~(::JZ; L:-2;-*fJ:ltnliid:GfJL \0 

. ~~ lit!tl@.fiTl=l*~2:;f1,7d:lttLlii'J:fJi;fJ(, \0 

. fl.P~l=t!fl§-2:;!1,id:L \~~(;:l:~-ij~f.J\Gllhm2:ntJltnlitJGtJ(, \0 

·~~.:&U:~lliM\Gll:IJm90t::l!b, Mf~~;tiJ\~ffl2:;h,tJlttLlttJ:Gid:t, 'o 
· ~~.:& U::::i>771i, i@-1&.JfJ~]Jlj l::J:: ~J~;;'f-2:;!1,fJlt;h,lifJGfJL ' 0 

· 1~·y.:\=-::--1' 1J7..l-O)~L!i!±lfof2:tL0~7.J-I-~;::· C:l::it .i\2:;h,fJlt;h,11tJ:GfJ:L ,0 
·ESD~i~~~lii@Wl=~!!l§, lfllt&, &U:{-0) §'~~5F2:nid:1tnltfJ:GfJ:(, \0 

·11!1@.li~*l:::'.J::0ft!WJl::i@L -n 'tJrtnrttJGi'J:L 'o 
. *~J.l1J!fiit&*t::li{*~£**Iji(;:l::::J~TTl:::'.~5F2:n -CL \fJ:ltnrttJGfJ:(, \0 
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. l'gc(})~;¥:r::::xt9-@~J!;E: l±lii1f)J;a:, %~1:::.!IJZ&?Gnt.::~~-¥~9:, ~~~IJifS(:fJk.&l.Hl09-.m:fd.=J=.Jll& (&'.\ 
~tJ:~.g-), .&t.f::i:,,-Tj-(})-;z-=t-:...--1'&UBh°~:t.J1 \-(})~ffla 

·:i:-C(})FPGA~~1:::xt9-@i:*~Bt.Uf¥ig~-®l:::P:l)9-@~*~JJiiJ{~.ltiE:~ntci:1tnlifJ:Gfci:L \0 

16. 1'~.g.~:M, $iil:i~H.::l;l:tl~ 
1'~.g.O)~;f!.j., $~ *t.::l;l:~~r::P:ll9-@5!1ll.Jl;j:QAPD~16~(::qjf ?-C~Jifli~ntc:1tnrttc:Gtci:L \0 

(/jj{ T t.J)QA"J'o-1'7.L.1::£-:5L \f.::~it~~cp (::gc~~nt.::X~Ja(})!fS(f&L \~~t.-~it~O)~ogf;t, (Jjj! T t.J) 
:~HIAS-300A008r:f~.g.1?:E!Bt. U~IE~~~~HJiJ f :::J.: ~) ig:E!~n.@o 1JD?t. -C(m! -=f t.J)l;t, 1 OCFR21 (}) 
~*~JJi:f:::fJE?f.::X::,,?z~-A.O)~jXi!rf;(})ml:f:l~~*9-@o ¥&i!r~iJ1.f.:::i;-C(})1'~.g.l;t, j{~(a~a~~IJ 
L.., _m:;ktJ~~J:.(J)Fo~Jm(]):ffi:L -tl.. '"C&'.,~l::r.tL.. rusNRC 10CFR21 *~(})XBfa.&U1'J@.g-¥&1$­
~i.fi(No.481 O)J l:::f>t-:>f.::US NRC""-(})im.~D~j~;E9-@f.::&)l:::~!fiilli~;h.fJ:lt;h.lifd:GfJ:L \ 0 

17. ~IE~ii[ 
~IE~®:5!1V.Jl;tQAPD~17~f:::1}E?-C~Jifli~;h.fJ:ltnft~Gtc:L 'o 

18. QA~cjj 
QA~c~0)1gf!l;:l:QAPD~18~1::1}E?-C~1Jffi~ntJ:ftnlitJ:GfJ:l, \0 

19. IDM~, ~~- -ff-"7:...-A 
~~5!JJJl;tQAPD~19~1:::'.1JE-:>-C~Jifli~;h.-@o *:fD~.:r.?f-(})**91to:~~)!iJ.Jlil'~c(})im_i): 

Cm! ~P)l;t(/jj{ -T t.J )P'J~M§.•(})*:f D :/:i:? Hi51V.JP:lli**JI•O)-ff-X:1 /~~, lJl U(Jf;fIP)JJz. U~(})ffh 
(})X:/?z"-O)CG-lf-X:.1 /~~~~ogL..fJ:ltnr;ftJ:GfJ:L \0 (m!7-t.J)10CFR50 Appendix B QA:!CJ-1' 
7.b., *:to~:i:?f-(})~~f¥~iEgf@, ":,,?z''-(})~~fW-~iE:to?7.L., &UifuO)t~JE~tLt.::~*$ 
rJi:""-O)~.g.~~~iE9-@.::c~~[g]c9-@o 

c1m ~P)N~1JffiL..tJ:1tn1ttci:GtJ:L '5i51t.J0)~*91rtrgc(}))m ~J: 
· -ff-X:1(CG-!f-/{1~*t.')/~~5!iJJ (}) [g].:j:{'i=pj(; 
· ~~:&.& u~~~filll*-*gc~~O)f'i=m 
-(/jj{-=f t.J)O) ;EWJ B~d5-@L 'lii§!1JD~~(})~Mfi 
·(Jf;f)ISO QA.:1o-1'7.L..&U(m!-=ft.JH'l=~i~UO)~*$rJi[::f>E-:>-C(Jf.f)tJ<.:i.=·;.1f-.&Ut::/.:i.-JIAN! 
~~~M!il.. -CL '-@.::c~lit~iE9-@t.::&':l(})(jf.f)l::i!Slt-@CG-lf-/{-{ (})~1i'ffio .::;fLi;O)CG-!f-/{-{ f;tEPRI 
TR-107330-lz?~3:,,7.2.El:::~>J(:~n -CL \-@a iz?~3/8.6.1.Eli(mi7-:t.J)l:::.::;f1,i;(}) ~~*6~(}) [g]i!= 
{t;~~*L.. -CL '-@a 

Cm!-Tt.J)li*:tCJ~:r:?l--~~fW-~iEn@-c:*.11.:iE~n01~;r~1::::xt9~:to~:i:?f-~**r.W&~-ff-" 
7/A:fi~O)~~O)mlfi § ~~:a:MmcL.., (Jf.f)d5-@L\(;tl'gllt*~""-.li:A-@1lf!J:a:t~-::>.::co (miTiJ 
)f;tft)'i.A~**rjiJ{~f.::~*1. -CL 'fci:L '~.g., {'f*i$ll:.:"*t.::l;tf~?i~iioyJ:g$~(})1l~H~f~-::>.::co 

20. EPRJ TR-107330l::)r.t9-@~>1(:$!Ji 
EPRI TR-107330lj:iiR'.lE:to ~:i:? H :'.:M9-@ ~~illfJ:~ ~ iW-iiE~;lt$lj~*J!'.lE L.. -CL '-@ 0 )~f;j-(}) jgj20 
(})~~*$!jf:::'.:M9-@7<f- 1)•:;?A:a:~~(}).::co ;:;fLi;(})~*~J,Wl;:l:.::(})~~.~l:::J.:?-C*PQAMl:::'.IfS( 
LJ~*tL-CL\-@o l'g[\(})~l;t, *~*~r=-a-*n-@~~~gi£1::~1*90~EPRI TR(})~*$Jjii(})jffi 
m~fiJT~~;r-L, -CL \-@a 
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ffli:-7· :t.J i§ii ~ i*=~iE:gH~: 

I [Jjjt~] I NQAD 

:fO~I?f-. QA ·~iJl.--:fft 

-

I (ITit~P) I PQA 

I . - QA.A5·.:.i:7 

:fO~I?f-. QA I.'/~=.y -

Jw.-T-:t.J ti ~$ft 

I [ITitttJ I PPED 

:to~x.?J-.~gg:J:f!s,~i11.--:tft 

-

I (ITitt~!!!l) I POS 

:f [J ~I? f-. ~:f!I~ ... ,.~/ =. 7 
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l* -T :t.J 'i: ~Ht ~~5tBf $ft 

I [)jj[!~lt] I ICDD 

!li:f.1rn+ oorm a-?. J 1.--:1 ft 
~ 

I ()jj[IM) I IM 

~5tBt :r::.1 ~ .=. 7 

lm-Tt.1~~$~ 

I [)jj[ID!JJ I SOD 

~~. Jt@j.§3 ~fJL--:1 ft 
......._ 
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jg] 20 EPRI TR-107330 iJ'i;O)~~{*giE~**JJl: PQAP rj! 
1!?~3/ ~*:ijnJ! 

4.4.5.2.E 
til/i.X:~II 77-~r)x?:a.:-S-ib:@:-C<T.> PLC ~milt, C)(:~H~"~a:-£-t.'~J.liJ-T 

6.1 
a:-::>lt.QtO)c9.Qo 
1.¥~ffl!~?x:fil::M9 .Q~*$rJi ~ItiE PLC 0)~~5E~nt::~~cfJ:.Q1f4P.X::a.::€ 

4.7.8.1 
6bfJ:ltnlitJi;fJ!, 'o 

6.1 

c.1zuiai~*t::1t~!ll!~2~1t$1H~~ntJ1tn1ttci:GtJ:1, ,0 
~.=.;g lk Lfl'g~ lt~J.§:;gO) ~~ t::M9 ~£*$JJ! 1'8l!fft~l§:;§"*t::lt~ 

4.8 .=_;g/::,t.Q:i:~& i;J:9 ""-CO)i@Fff~31t$JJ[c~i\~?il::f,E?.::.co PLC cO);;t.....::1..1 13.2 
-~3/0):tfJB:: 1'Fffll;J:gi\~:fflm.L... -C~giE~ntJttnlifJGfJt, 'o 

4.10.1.A 1:1:Ftar &\\ ~ l±I i\if ». Lf {*.g '*1 t::i@.::..Q ~1*tci:!i±:U~*t:: lt!f~:F&£~ 1::.t.Qtw{~ 15 
if.,.QL 'lt&irn.tl'~t~l'~9 .Qt::6f:>@-@.~;h,i'Jlt;h,litJ:GtJt, 'o 

4.10.1.B l±li\if~~ m1Br::rt~ti*1J:ff1.. 'nt.,i:1t:n1ttJGtJ:1.. ,0 15 

4.10.1.C l±l:@i!M~ fill-@.O)llii:WJf::, ~~0)511f;1{tfi~liU~9 ~.::.co llii:t:>l::;fffi§~;h,t.,i:t,' 
15 

!M~ 1t~'l5'n~li1J.!l:.L...tJttnlitJ:i;tJ:L 'o 
4.10.1.D llii\if~i51 1fr~lk Lf 1JHh iJ' G{*gf9 .Q t::6t.>~1mr~i!J:a.:1~fflLfJ:ftn litJ:GfJ: 15 !, \o 

4.10.1.E l±li\if~~ !M~ ». Lf~~f::@tJ]tJ:~J.l1Ja:~il' l...fJ:lt;h, litJ:Gi'JL 'o 15 

4.10.1.F l:l:li\if~i51 I ~·.:;=t-:..-?·1) A J--o:>::il::°-:ff:t.J-1--/.::' C:l::,i\ti,.Q;/J\' 'li-{~ljf::.~N9 
15 

.Q.::.ca 

4.10.1.G l±J fpj !M '51 ESD(W~~JBr~)f ::~~tJ:;M~ f ;J:@tJ] f ::mJ§, If~f&:& U~5Fa:~n 
15 

ta:ttnlVJ:Gtci:i, 'o 
4.10.1.H l±J fpj !M '51 ;t[ll§f;t~!j!:ff-ftffll...t::~l!t!Jl:::i@L... ·n 'fJ:ltnlftJGta:t. 'o 15 

4.10.1.1 l:l:li\if!llll:a1 ~J.J1Jtci:.lf~t&1, '*t=t~H~.g 0)£;;J<$rJi: lj:reiO) '1'!-r=~'l"~nt.,i:1tn 15 
/itJGfJ:t, 'o 

4.10.1.J l:l:li\if~~ 'J7l--rJx70){*:ff91{*0)mJ§/::fMJ9.Q~;:j(:~HJ!lj:-tz?~3/ 4.4.2 
{~tl 'li-

~:1$:P,~O).::.co 

4.10.2 1±11iiJ£*$IJ[ fn1i~1J;t, ~lm!l!iiliiO)f~m, !f::,~1::1tc~~J.lY!f~t&1, 'lklf~Jt.t 
15 

If ftllJ~~B°t.'tlfi~:i=o:>1'F P.X:L..., .::.;h,G:ff rei f ::~~ L..., {j;:M{::JJ1 \-~ttl-lt .Q.::. co 

4.10.3 
{!¥:~1::009 ~£;-J($Jji PLC ~~f::~9.Q{J¥:ig:&Lf{*~~t,i(J.)~**IJ!lj: 15 
m~~;h,fJlthlVJ:i;fJL 'o 

5.2.B MW! PLC~~IE *'£ffll'f.JtJ:g~JE'.fflO) PLC git~~ lj: NIST r::El331t9 .Q~~r:::ct"? 
{9tl"1-

-C~IE9 .Q;:c, 

6.4.4.H 
QA ':tCJ?'5k"'O)J@:-@J -~;gO)QA':tCJ?5kO)§~M•~~~~3/70) 

19 
£*:;:rJicO)if!1~1f.:r:r.·.:1?~ntJ:1tn1tta:c;tJ1, ,0 

6.5A 
g~ '.i:Egittti@ffl (J.) g ~ 1* giE1J5! git~:tCJ~'-7.L.,. TSAP O)ff:rxf.J{ 10CFR {91]'1} 
Appendix B 0)£*$JJ[:tfif.iiit.:~fJ:!t;h,litJi;fJL 'o 

6.58 ~~'.i:E ~il'.tti@ffl 0) a1~{!HiE:tJ5! g~:iE~~5!*, l:l:l1'iif, lf~t&, {*.gr::-S-*n.Q 9 
:@:~~(J.)fflij,.A.;/J{ 1DCFR Appendix B O)~*-*rJia:~t::~fJltnftfJi;fJL \0 15 

6.5C ~~gi\'.tti@ffl0)8b~{*~iE155! :i:git~~*O) C of C ~~~il:iJ{ 1 OCFR Appendix {91] 'li-
B 0)£*~!Jia:~t::~fJ: lt;h,fifJ:i;fJ!, 'o 

6.50 ~~ :iE gJ.ttt i@ffl 0) g ~ i* giE/J 5! ~it~~·-i-5J"§!J:;j'ff;/J~ 10CFR Appendix BO)~ 6.3 

*·~nJl:a:lf.illt::~tci:1tnrft.,i:i:;tJ1.. ,0 13.3 
7.2.A 10 CFR 50 i@-@111 g~}EO);'iSJ!iJ.lf::~ffl9.Q~~i!#J 1 
7.2.8 10 CFR 501@~11 ~~:iEO)~t5lllJ:Jr::~m9.Qmi!#1 ~ffl'li-
7.2.C 10 CFR 50 i@-ft1i PLC -T-i-17-~3/J'iS!!!JJl:::i@fflt".QmiliiJ ~ffl'li-

7.2.D 
10 CFR 501@-@J Jij]~f::~J!Hi~9 .Q 10CFR50 J;!.~}O)~~~IIIflil:fff*ffl9 .Q~ 9 
-@!, i"O)~:J.J•1f~~iEl..fJ:ltnlf7'J:i;;'J:L 'o 

7.2.E 
10 CFR 50 i@-@J g~JE'.;gri:l:~@;gO)~~~IIIf~f.J' PLC !M~f::i@ffl¢n -c 
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7.2.G 
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7.3 0) PLC 1:::@mt"~..::t.-71'1J71':a:-~.W..JEL, ·n '~o 16 
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7.7.2.A 
I \-~·rJ I.7f~/iJt~~O)filij~ ..::t.-71'1Ff1'C& U:~~.JE:f13)1;:1: NQA-1 l::M9 ~ 6.1 

~9:~t&n (})t.::tJJ 0) ~:@~O) 1i'il/iJt 'ifI.lll.If£ ~~li!frffi t.,tJ rtn lcffJ: i;tJL 'o 6.4 

I \-~·rJ :r:7j!i/iJt~~O)filij~ ..::t.-71'1)71'(.&.U:~~.JE~)lcl: NQA-1 l::M9~ 
6.1 
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7.7.2.C 
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-JL-J.k.U:~•O)~/iJtJ.k.U:~H~-a-~o 
'J71--'7.:r.71MiiJt~WO)filil~ .:L-7"1'1)7"1'(.&.U:~~'.iE':ft)lcl: NRG mmtHUt 

6.1 
7.7.3.A 1.169 -lz?~3:,. C l::M9~t.1l.~&U:jjJfO)'.iE'~l::M9~i.lll!~~(})'J7f-.rJ:r:7 

6.4 
:j:f,i!iJt~I!.If£~~1i!fil!iLfJ:lt;h.!;ffJi;fJ:L 'o 
'J7f--rJ:r:7fM/iJt~I!O)filiJ~ .:I..-11' 1J1-1CJ.k.U:~'.iE':ft)lcl: NRG ~~ffl!HUt 

6.1 
7.7.3.B 1.169 -tz?~3:,. c r::M9 {,ml'Jl~].llj' ~I.lll~l;;iSCJ.k. TJ~~:1J$1::M9 ~~:@ft 

6.4 
0)')7!--'7:r:7:f:~PX~I!If~~~ijlfiffiLfJltnrttJi;fJL \0 

'J71--'7:r:7:f:~/iJt~~O)filij~ .:I..-"T-11J-=r 1'Cl.k. u:~~'.iE':ft)ld:""F6~ rt*:ftt.J{ 
7.7.3.C NRG mmiH~£t 1.169 -tz?:--3:,. G r::~{>f~PX~I!O) li5]~0)[.;~J[,~~iET :sit.::tJJ 6.4 

~~:f§"O):j:fijp.JZ~~.If~~~ijlfil!iLfJltn f;ftJ i;fJL 'o 
r"',lf!.?.l~-S/~~~g9lir::M-t:si~*:$r~ PLC ~i§'.1131i, rlJ,/f!(})~].llj' rlJ,lf! 
O)~RJ3JL ill~~~~rt:sin-~·ry:r:7(})~].l1L @Jf.IO)f.UJi, t7Jil'JlO)~J3~, ~-S-lf 

7.8 
11--:g&V:-f;::A.(})~~-¥~9:- -lf1f-.O)f.U1i, &U:rlJ,~t.J'~~Lt.:: PLC (})mfill 
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8.6.1.E 
j' Cl ·'.i 51>. I::: fit ·:it.:: Jt =!: 1 t; PAJ.i1i:;g-r::~:fi1li~nt.::~~(})~-a-:1=~1'F/iJtLtJrt 
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8.15 
~@;g-.g~@~r::M-t{>~;::K:$J:Ji m\!~;g-(j:, ~:@:f§"O) QA ~t@il::fit':)-C') 
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7f-.'7.:r.7If£~~~m:i.ELfJlt;h.!itJi":i~L 'a 

8.16 
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