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Jim,
 
The U.S. Nuclear Regulatory Commission staff is preparing a safety evaluation (SE) for
 each chapter of the SHINE Construction Permit Application submitted by SHINE on May
 31, 2013.
                                               
The staff’s SE for Chapter 6, “Engineered Safety Features,” is being provided to the
 Advisory Committee on Reactor Safeguards (ACRS) Subcommittee to support upcoming
 meetings of the ACRS Subcommittee, scheduled to be held in June 2015.
 
The enclosed SE is being provided only to SHINE for review of proprietary information
 pursuant to Title 10 of the Code of Federal Regulations (10 CFR) 2.390 “Public
 Inspections, Exemptions, Requests for Withholding.”  The staff concludes that Chapter 6
 does not contain any information for which exemption from public disclosure has been
 sought or approved or any factual errors. However, the NRC will withhold this chapter of
 the SE from public disclosure for ten working days from the date of this e-mail to allow you
 the opportunity to verify the staff’s conclusion that the SE contains no such exempt
 information or any factual errors. If within that ten day period, you do not request that all or
 portions of the SE be withheld from public disclosure, this SE will be made available for
 public inspection through the NRC Public Document Room and the Publicly Available
 Records component of NRC’s Agencywide Documents Access and management System
 (ADAMS).
 
Regards,
 
Steve Lynch
Project Manager
Office of Nuclear Reactor Regulation
Division of Policy and Rulemaking, Research and Test Reactors Licensing
Office: O-12F08
MS: O-12D20
Phone: 301-415-1524
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6.0 ENGINEERED SAFETY FEATURES 
 
Engineered safety features (ESFs) are active or passive features designed to mitigate the 
consequences of accidents and to keep radiological exposures to the public, the facility staff, 
and the environment within acceptable values at the SHINE irradiation facility (IF) and 
radioisotope production facility (RPF).  The concept of ESFs evolved from the defense-in-depth 
philosophy of multiple layers of design features to prevent or mitigate the release of radioactive 
materials to the environment during accident conditions.  The need for ESFs is determined by 
SHINE’s accident analysis. 
 
This chapter evaluates the preliminary design of the SHINE IF and RPF ESFs as presented in 
Chapter 6, “Engineered Safety Features,” of the SHINE Preliminary Safety Analysis Report 
(PSAR), as supplemented by responses to requests for additional information (RAIs). 
 


6a Irradiation Facility Engineered Safety Features 


 
Section 6a, “Irradiation Facility Engineered Safety Features,” provides an evaluation of SHINE’s 
IF ESFs. 
 


6a.1 Areas of Review 
 
The staff reviewed Section 6a of SHINE’s PSAR against applicable regulatory requirements 
using appropriate regulatory guidance and standards to assess the sufficiency of the preliminary 
design and performance of SHINE’s IF ESFs.  As part of this review, the staff evaluated 
descriptions and discussions of SHINE’s IF ESFs, with special attention to design and operating 
characteristics, unusual or novel design features, and principal safety considerations.  The 
preliminary design of SHINE’s IF ESFs was evaluated to ensure the sufficiency of principle 
design criteria; design bases; and information relative to materials of construction, general 
arrangement, and approximate dimensions, sufficient to provide reasonable assurance that the 
final design will conform to the design basis.  In addition, the staff reviewed SHINE’s 
identification and justification for the selection of those variables, conditions, or other items 
which are determined to be probable subjects of technical specifications for the facility, with 
special attention given to those items which may significantly influence the final design. 
 
Areas of review for this section included a summary description of the IF ESFs as well as a 
detailed description of the IF confinement.  Within these review areas, staff assessed, in part, 
the design bases and functional descriptions of the required mitigative features of the 
confinement ESFs; drawings, schematic drawings and tables of important design and operating 
parameters, and specifications for confinement ESFs; necessary ESF equipment included as 
part of the confinement fabrication specifications; description of control and safety 
instrumentation, including locations and functions of sensors, readout devices, monitors and 
isolation components, as applicable; and the required limitations on the release of confined 
effluents to the environment. 
 


6a.2 Summary of Application 
 
Section 6a of the SHINE PSAR provides a description of the preliminary design, initiation, and 
operation of the IF ESFs, including an overview of the design basis accidents considered for the 
development of ESFs.  Table 6a2.1-1, “Summary of IF Design Basis Accidents and ESF 
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Provided for Mitigation,” of the SHINE PSAR summarizes the three design basis accidents 
mitigated by the confinement engineered safety feature, including a list of structures, systems, 
and components (SSCs) that provide an ESF. 
 
Section 6a2.2.1.2, “Confinement Systems and Components,” provides additional details on the 
specific SSCs making up the confinement system for the IF.  This includes information on the 
mitigation of uncontrolled releases occurring within a IU cell, target solution vessel off gas 
system (TOGS) shielded cell, and the tritium purification system (TPS) glovebox by the 
confinement system. 
 
Section 6a2.2.1.3, “Functional Components,” provides a brief description on the failure state of 
active components of the confinement system during upset conditions or in adverse conditions. 
This section also discussed single failure events, redundancy and independencies of design of 
systems and components required to perform a safety function. 
 
Section 6a2.2.1.4, “Confinement Component,” identifies and provides details on the 
components associated with the secondary confinement barrier of the IU cells, TOGS shielded 
cell, or TPS glovebox.  This section also provides references to design, fabrication and testing 
codes which will be used for the development of components. 
 
Section 6a2.2.1.5, “Engineered Safety Feature Test Requirements,” describes general 
approaches to testing requirements and features for ESF components and systems. 
 
Section 6a2.2.1.6, “Design Basis,” provides a general discussion of codes and standards to be 
used for the SHINE facility and supporting ESFs with cross references to Chapters 3, 4, 7, 9 
and 14 of the PSAR. 
 
As discussed in Section 6a.4, “Review Procedures and Technical Evaluation,” of this Safety 
Evaluation Report (SER), the SHINE facility does not have a containment nor does it have an 
emergency core cooling system. 
 


6a.3 Regulatory Basis and Acceptance Criteria 
 


The staff reviewed Section 6a of SHINE’s PSAR against applicable regulatory requirements, 
using appropriate regulatory guidance and standards, to assess the sufficiency of the 
preliminary design and performance of SHINE’s IF ESFs in support of the issuance of a 
construction permit.  In accordance with paragraph (a) of 10 CFR 50.35, “Issuance of 
Construction Permits,” a construction permit authorizing SHINE to proceed with construction 
may be issued once the following findings have been made: 
 


(1) SHINE has described the proposed design of the facility, including, but not limited to, the 
principal architectural and engineering criteria for the design, and has identified the 
major features or components incorporated therein for the protection of the health and 
safety of the public;  


(2) Such further technical or design information as may be required to complete the safety 
analysis, and which can reasonably be left for later consideration, will be supplied in the 
final safety analysis report;  


(3) Safety features or components, if any, which require research and development have 
been described by SHINE and SHINE has identified, and there will be conducted, a 
research and development program reasonably designed to resolve any safety 
questions associated with such features or components; and that  
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(4) On the basis of the foregoing, there is reasonable assurance that, (i) such safety 
questions will be satisfactorily resolved at or before the latest date stated in the 
application for completion of construction of the proposed facility, and (ii) the proposed 
facility can be constructed at the proposed location without undue risk to the health and 
safety of the public. 
 


The staff’s evaluation of the preliminary design of SHINE’s IF ESFs does not constitute approval 
of the safety of any design feature or specification unless such approval is specifically requested 
by SHINE.  Otherwise, such approval will be made following the evaluation of the final design of 
SHINE’s I&C systems as described in the final safety analysis report as part of SHINE’s 
operating license application. 
 
6a.3.1 Applicable Regulatory Requirements 
 
The applicable regulatory requirements for the evaluation of SHINE’s IF ESFs are as follows: 
 


10 CFR 50.34, “Contents of applications; technical information,” paragraph (a), 
“Preliminary safety analysis report” 


 
6a.3.2 Regulatory Guidance and Acceptance Criteria 
 
The NRC staff evaluated SHINE’s IF ESFs against the applicable regulatory requirements listed 
above primarily using the guidance and acceptance criteria contained in Chapter 6, “Engineered 
Safety Features” of NUREG-1537 Part 1, “Guidelines for Preparing and Reviewing Applications 
for the Licensing of Non-Power Reactors, Format and Content,” issued February 1996 (ADAMS 
Accession No. ML042430055), and NUREG-1537 Part 2, “Guidelines for Preparing and 
Reviewing Applications for the Licensing of Non-Power Reactors, Standard Review Plan and 
Acceptance Criteria,” issued February 1996 (ADAMS Accession No. ML042430048), as well as 
the “Final Interim Staff Guidance [ISG] Augmenting NUREG-1537, Part 1, ‘Guidelines for 
Preparing and Reviewing Applications for the Licensing of Non-Power Reactors:  Format and 
Content,’ for Licensing Radioisotope Production Facilities and Aqueous Homogeneous 
Reactors,” dated October 17, 2012 (ADAMS Accession No. ML12156A069), and “Final Interim 
Staff Guidance [ISG] Augmenting NUREG-1537, Part 2, ‘Guidelines for Preparing and 
Reviewing Applications for the Licensing of Non-Power Reactors:  Standard Review Plan and 
Acceptance Criteria,’ for Licensing Radioisotope Production Facilities and Aqueous 
Homogeneous Reactors,” dated October 17, 2012 (ADAMS Accession No. ML12156A075). 
 
As appropriate, additional guidance (e.g., NRC regulatory guides, IEEE standards, ANSI/ANS 
standards) has been utilized in the review of SHINE’s ESFs.  The use of additional guidance is 
based on the technical judgement of the reviewer, as well as references in NUREG-1537, Parts 
1 and 2; the ISG Augmenting NUREG-1537, Parts 1 and 2; and the SHINE PSAR. 
 
Specific acceptance criteria are provided in the section-by-section technical evaluation in 
Section 6a.4 of this safety evaluation report.  Additional guidance documents used to review 
SHINE’s ESFs are provided as references at the end of this chapter.  
 


6a.4 Review Procedures and Technical Evaluation  
 
The staff performed a section-by-section evaluation of the technical information presented in 
Section 6a of SHINE’s PSAR, as supplemented by responses to requests for additional 
information (RAIs), to assess the sufficiency of the preliminary design and performance of 
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SHINE’s IF ESFs in support of the issuance of a construction permit, in accordance with 10 
CFR 50.35(a).  Sufficiency of preliminary design and performance of SHINE’s IF ESFs is 
demonstrated by compliance with applicable regulatory requirements, guidance, and 
acceptance criteria, as discussed in Section 6a.3 of this safety evaluation report.  The results of 
this section-by-section technical evaluation are described in Section 6a.5, “Evaluation Findings 
and Conclusion.” 
 
6a.4.1 Summary Description 
 
The staff evaluated the sufficiency of SHINE’s summary description of its IF ESFs, as described 
in SHINE PSAR Section 6a2.1, “Summary Description,” and supplemented by requests for 
additional information, using the guidance and acceptance criteria from Section 6.1, “Summary 
Description,” of NUREG-1537, Parts 1 and 2. 
 
As stated in Section 6.1 of NUREG-1537, Part 2, the summary should include diagrams and 
drawings that show the location, basic function and relationship of each ESF to the facility and 
include sufficient information for an overall understanding of the functions and relationships of 
the ESFs to the operation of the facility. 
 
The information in Section 6a SHINE PSAR forms the basis for evaluations performed in 
Chapter 13, “Accident Analysis.”  Section 6a2.1 of the SHINE PSAR provides Table 6a2.1-1, 
which describes the ESFs required to maintain the confinement function during three design 
basis accidents (DBAs) analyzed in SHINE PSAR Chapter 13.  However, the staff determined 
that while Section 6a2.1 of the SHINE PSAR contained a description of the ESFs for the IF, it 
did not contain enough information for an overall understanding of the functions of the ESFs. 
 
Therefore, in RAI 6a2.1-1, the staff requested that the applicant provide a description of the 
conditions under which ESFs must function; block diagrams and drawings to clarify the location, 
basic function, and the relationship of each ESF to the facility; and other clarifying information. 


 
In response to RAI 6a2.1-1, the applicant provided additional details on the conditions under 
which the ESFs were required to operate, the specific ESFs credited in the PSAR, and other 
topics requiring clarification, including appropriate references to other sections of the PSAR. 
 
Additionally, the applicant provided a new block diagram showing the basic function and 
relationship of the SSCs providing the confinement ESF in the IF to the facility, as well as the 
relationship between each ESF SSC in the confinement. 
 
Based on the information provided in Section 6a2.1 of the SHINE PSAR, the staff finds that the 
summary description of the SHINE IF ESFs meets the applicable regulatory requirements and 
acceptance criteria of NUREG-1537 in support of the issuance of a construction permit in 
accordance with 10 CFR 50.35.  Further technical or design information required to complete 
the safety analysis may reasonably be left for later consideration in the FSAR. 
 
6a.4.2 Detailed Descriptions 


 
The staff evaluated the sufficiency of the detailed descriptions of SHINE’s preliminary design of 
IF ESFs, as described in SHINE PSAR Section 6a2.2, “Irradiation Facility Engineered Safety 
Features Detailed Description,” and supplemented by responses to requests for additional 
information, in part, by reviewing the system and components; functional requirements; 
engineered safety feature test requirements; and design bases of SHINE’s confinement, as 
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described below, using the guidance and acceptance criteria from Section 6.2, “Design of 
Instrumentation and Control Systems,” NUREG-1537, Parts 1 and 2, as well as the ISG 
Augmenting NUREG-1537, Parts 1 and 2. 
 
6a.4.2.1 Confinement 
 
As discussed in Section 6.2.1, “Confinement,” of NUREG-1537, Part 2, the staff reviewed 
confinement mitigation requirements, the defined confinement envelope, and detailed 
descriptions of the ESFs associated with confinement.  Additionally, staff evaluated the passive 
and active ESF components, under normal and upset operational conditions.  The functional 
requirements, design bases, probable subjects of technical specifications, and testing 
requirements were also evaluated for sufficiency. 
  
In Table 6a2.1-1, SHINE identified three DBAs that require mitigation of consequences by ESFs 
in the IF. The initiating events presented in Chapter 13 of the SHINE PSAR were reviewed to 
confirm completeness of the ESFs captured in Chapter 6.  Additionally, while SHINE PSAR, 
Section 6a2.2 contains a list of initiating events (IEs) that were included for the design-basis 
accident (DBA) review.  A subsequent list gives IEs, which do not have radiological 
consequences that require mitigation by ESFs.  However, Section 6a2.2 did not explain the 
basis for the determination of which IEs do not have radiological consequences.  Therefore, in 
RAI 6a2.2-10, staff requested that the applicant provide the basis for making this determination.  
 
In response to the RAI 6a2.2-10, the applicant provided the necessary references to PSAR 
Chapter 13 to support the determinations made in this section of the PSAR.  The applicant also 
provided a table referencing the section in Chapter 13 where the specific radiological 
consequence analysis can be found for each initiating event, committing to include this table in 
the FSAR.  The staff finds this response acceptable for a preliminary design in support of the 
issuance of a construction permit.  Further evaluation will occur during the review of SHINE’s 
FSAR. 
 
6a.4.2.1.1 Confinement System and Components 
 
NUREG-1537, Part 2, Section 6.2, “Detailed Descriptions,” states, in part:  “In this section of the 
SAR, the applicant should discuss in detail particular ESF systems that may be incorporated 
into the reactor design.” 
 
In Section 6a2.2.1.2, “Confinement System and Components,” of the SHINE PSAR, the 
applicant provided details on the specific SSCs making up the confinement system of the IF.  
This section of the PSAR also discussed the confinement boundaries of the IF and operations 
under both normal conditions and in response to DBAs, including information on how 
uncontrolled releases occurring within a IU cell, target solution vessel off gas system (TOGS) 
shielded cell, or the tritium purification system (TPS) glovebox are mitigated by the confinement 
system.  However, NRC staff determined that additional information was needed to evaluate the 
adequacy of the design of the SHINE TPS confinement system.  Furthermore, while SHINE 
PSAR, Section 6a2.2.1, “Confinement,” discusses the confinement ESF system, it does not 
contain a description of the automatic and manual trip circuits, bypasses, interlocks, and special 
I&C systems. 
 
Therefore in RAIs 6a2.2-3, 6a2.2-9, and 6a2.2-13, respectively, staff requested that the 
applicant provide the following information: 
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 A description of the design and function of the TPS confinement system, including the 
ability of the system to stop tritium leaks outside of the glovebox, 


 A list, schematic, or reference to a list of the isolation valves, and 


 A description of the automatic and manual circuits, bypasses, interlocks, and special I&C 
systems or reference(s) to their location in SHINE PSAR, Chapter 7. 


 
In response to RAIs 6a2.2-3, 6a2.2-9, and 6a2.2-13, the applicant provided the requested 
information, including references to other PSAR chapters, as applicable.  SHINE’s responses to 
these RAIs also provided details on confinement system boundaries and isolation points.  In 


response to RAI 6a2.2.13, SHINE stated that additional isolation valve details will be 
developed during detailed design, committing to updating the FSAR with a list, details, or 
locations of these isolation valves.  Additionally, SHINE provided clarification on the 
relationship between ESFs and ductwork in the confinement volume in response to RAI 6a2.2-2. 
 
The staff finds these responses acceptable for a preliminary design in support of the issuance of 
a construction permit.  Further evaluation will occur during the review of SHINE’s FSAR. 
 
6a.4.2.1.2 Functional Requirements 
 
While reviewing the functional requirements of SHINE’s confinement system, staff determined 
that additional information was needed to evaluate the adequacy of the SHINE confinement 
system design to withstand and mitigate adverse environments and understand the basis for the 
system design to meet the single-failure criterion described in SHINE PSAR Section 6a2.2.1.3, 
“Functional Requirements.”  Therefore, in RAIs 6a2.2-4 and 6a2.2-5, staff requested that the 
applicant provide the following information: 


 A discussion on the assumed “adverse environments” and how components are 
designed to accommodate for them and 


 A clarifying statement, including the basis for how the system design meets the single-
failure criterion 


 
In response to RAIs 6a2.2-4 and 6a2.2-5, the applicant provided the requested information.  In 
response to RAI 6a2.2-5, SHINE identified an administrative error in its discussion of single 
failures in Section 6a2.2.1.3.  In order to correct this error, SHINE will provide the following 
statement in its FSAR:  
 


Safety-related mechanical, instrumentation, and electrical systems and 
components are designed to ensure that a single failure of an active component, 
in conjunction with an initiating event, does not result in the loss of the system’s 
ability to perform its intended safety functions.  The single failure considered is a 
random failure. 
 


The staff finds these responses acceptable for a preliminary design in support of the issuance of 
a construction permit.  Further evaluation will occur during the review of SHINE’s FSAR. 
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6a.4.2.1.3 Confinement Components 
 
While reviewing the confinement components of SHINE’s confinement system, staff determined 
that additional information to evaluate the secondary confinement barrier of the IU cells, the 
adequacy of waiting to provide details of the TPS confinement system in the FSAR, and the 
systems “open to the IU cell, TOGS shielded cell atmosphere, or TPS glovebox, as described  
in Section 6a2.2.21.1, “Confinement Components,” of the SHINE PSAR.  Therefore, in RAIs 
6a2.2.6 through 8, the staff requested that the applicant provide the following information: 
 


 A description of what precisely comprises the secondary confinement barrier of the IU 
cells, 


 The rationale for leaving details of TPS confinement to the FSAR, and 


 Clarification of those systems that are open to the IU cell, TOGS shielded cell 
atmosphere, or TPS glovebox. 


 
In response to RAIs 6a2.2-6 through 6a2.2-8, the applicant provided the requested information. 
In RAI 6a2.2.6, SHINE  identified an administrative error: 
 


The SHINE facility does not have a “secondary confinement barrier.”  The use of 
the phrase “secondary confinement barrier” was an administrative error. 


 
SHINE has committed to removing the phrase “secondary confinement barrier” in its FSAR. 
 


In response to RAI 6a2.2-7, the applicant provided appropriate rationale for not completing 
detailed design of the TPS during preliminary facility design and committed to provide 
additional isolation valve details during detailed design.  The FSAR will include a list, 
details, or locations of these isolation valves. 
 
The staff finds these responses acceptable for a preliminary design in support of the issuance of 
a construction permit.  Further evaluation will occur during the review of SHINE’s FSAR. 
 
6a.4.2.1.4 Engineered Safety Feature Test Requirements 
 
NUREG-1537, Part 2, Section 6.2.1, “Confinement,” states, in part: “The reviewer should 
evaluate… [Thus, this section should describe]… [s]urveillance methods and intervals included 
in the technical specifications that ensure operability and availability of the confinement ESFs, 
when required.” 
 
SHINE PSAR, Section 6a2.2.1.5, “Engineered Safety Feature Test Requirements,” states, in 
part: "Engineered safety features are periodically tested to ensure that ESF components 
maintain operability…."  However, plans for testing ESF functionality as well as operability were 
not fully described.  Therefore in RAI 6a2.2-14(a), staff requested that the applicant describe 
planned tests of ESFs for "functionality" as well as "operability," including preoperational as well 
as post-commissioning testing. 
 
In response to RAI 6a2.2-14(a), the applicant distinguished between the terms “functional” and 
“operable” and provided a list of planned pre-operational and post-commissioning tests for 
ESFs. 
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The staff finds this response acceptable for a preliminary design in support of the issuance of a 
construction permit.  Further evaluation will occur during the review of SHINE’s FSAR. 
 
6a.4.2.1.5 Design Bases 
 
SHINE PSAR, Section 6a2.2.1.6, “Design Bases,” states, in part: "Potential variables, 
conditions, or other items that will be probable subjects of a technical specification 
associated with the IF confinement systems and components are provided in Chapter 14."  
However, staff determined that additional information was needed on the probable subjects of 
technical specifications to evaluate the adequacy of the IF confinement systems and 
components. 
 
Therefore, in RAI 6a2.2-14(b), staff requested that the applicant provide the information on the 
probable subjects of technical specification requirements, including periodic functional testing of 
damper closure, room isolation, minimum airflow rates, automatic system shutdown and startup, 
and activation setpoints, in the appropriate location(s) in Section 6a2 that is specified in 
NUREG-1537, Part 1, Chapter 14. 
 
In response to RAI 6a2.2-14(b), SHINE provided additional detail and information, referencing 
Section 3.4 of Table 14a2-1, “SHINE Facility Proposed Parameters for Technical Specifications” 
of SHINE PSAR Chapter 14, “Technical Specifications,” on probable subjects of technical 
specification requirements for ESF equipment. SHINE commits to completing the specific details 
for these specifications and include them in the SHINE TS which will be included as part of the 
SHINE operating license application.  
 
The staff finds this response acceptable for a preliminary design in support of the issuance of a 
construction permit.  Further evaluation will occur during the review of SHINE’s FSAR. 
 
6a.4.2.1.6 Containment 
 
As stated in Section 6a2.2.2, “Containment,” of the SHINE PSAR: “The SHINE facility does not 
employ a containment feature. Due to the low temperature and power level of facility operations, 
the safety analysis demonstrates that confinement features are adequate to mitigate potential 
accidents.” 
 
The staffs finds that the SHINE confinement features are adequate to mitigate potential 
accidents and a containment feature is not necessary. 
 
6a4.2.1.7 Detailed Descriptions Findings 
 
Based on the information provided in Section 6a2.2 of the SHINE PSAR, as supplemented by 
responses to requests to additional information, the staff finds that the detailed descriptions 
preliminary designs of the SHINE ESFs is sufficient and meets the applicable regulatory 
requirements and acceptance criteria of NUREG-1537 in support of the issuance of a 
construction permit in accordance with 10 CFR 50.35.  Further technical or design information 
required to complete the safety analysis may reasonably be left for later consideration in the 
FSAR. 
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6a.4.3 Emergency Cooling System 
 
As stated in Section 6a2.3, “Emergency Cooling System,” of the SHINE PSAR, with reference to 
Chapter 13, “Accident Analysis,”: “Decay heat removal during accident scenarios is provided by 
the safety-related light water pool.  No emergency core cooling system is required for the 
SHINE facility to mitigate the consequences of an accident.” 
 
Based on the information provided on the preliminary design of the SHINE facility, including the 
information provided in Section 6a2.3 of the SHINE PSAR, the staff finds that an emergency 
cooling system is not required to mitigate the consequences of an accident at the SHINE facility. 
 
6a.4.4 Probable Subjects of Technical Specifications 
 
In accordance with 10 CFR 50.34(a)(5), the staff evaluated the sufficiency of the applicants 
identification and justification for the selection of those variables, conditions, or other items 
which are determined to be probable subjects of technical specifications for the SHINE IF ESFs, 
with special attention given to those items which may significantly influence the final design. 
 
Section 6a2.4, “Irradiation Facility Engineered Safety Features Technical Specifications,” of the 
SHINE PSAR states that “potential variables, conditions, or other items that will be probable 
subjects of technical specifications associated with the IF ESFs are provided in Chapter 14.” 
 
Based on the information provided in Sections 6a2.4 and Chapter 14 of the SHINE PSAR, as 
supplemented by SHINE’s response to RAI 6a2.2-14(b), the staff finds that the identification and 
justification for the selection of those variables, conditions, or other items which are determined 
to be probable subjects of technical specifications for the SHINE IF ESFs are sufficient and 
meet the applicable regulatory requirements and acceptance criteria of NUREG-1537 in support 
of the issuance of a construction permit in accordance with 10 CFR 50.35.  Further technical or 
design information required to complete the safety analysis may reasonably be left for later 
consideration in the FSAR. 
 


6a.5 Evaluation Findings and Conclusions 
 
The staff evaluated descriptions and discussions of SHINE’s IF ESFs, including probable 
subjects of technical specifications, as described in Section 6a of the SHINE PSAR and 
supplemented by responses to requests for additional information, and finds that preliminary 
design of SHINE’s IF ESFs, including the principle design criteria; design bases; and 
information relative to materials of construction, general arrangement, and approximate 
dimensions (1) provides reasonable assurance that the final design will conform to the design 
basis and (2) meets all applicable regulatory requirements and acceptance criteria in NUREG-
1537.  Based on these findings, the staff has made the following conclusions to support of the 
issuance of a construction permit in accordance with 10 CFR 50.35: 
 


(1) SHINE has described the proposed design of IF I&C systems, including, but not limited 
to, the principal architectural and engineering criteria for the design, and has identified 
the major features or components incorporated therein for the protection of the health 
and safety of the public;  


(2) Further technical or design information required to complete the safety analysis of the IF 
ESFs may reasonably be left for later consideration the FSAR;  


(3) Safety features or components, if any, which require research and development have 
been described by SHINE and SHINE has identified, and there will be conducted, a 
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research and development program reasonably designed to resolve any safety 
questions associated with such features or components; and that  


(4) On the basis of the foregoing, there is reasonable assurance that, (i) such safety 
questions will be satisfactorily resolved at or before the latest date stated in the 
application for completion of construction of the proposed facility, and (ii) the proposed 
facility can be constructed at the proposed location without undue risk to the health and 
safety of the public. 


 







Chapter 6 – Engineered Safety Features 


 


6-1 


6b Radioisotope Production Facility Engineered Safety Features 


 
Section 6b, “Radioisotope Production Facility Engineered Safety Features,” provides an 
evaluation of SHINE’s RPF ESFs. 
 
This section is currently under development.  An evaluation of SHINE’s RPF ESPs will be 
provided once complete. 






