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D ON CONCURRENCE 

Reasons for Non-Concurrence: The current version of the proposed rule to incorporate IEEE 603-2009 by reference includes 
restrictions on data communications for the digital instrumentation and control safety systems of new reactors . The proposed criteria 
for communications independence is contrary to fourteen years of regulatory precedent that has been successfully applied to 
operating nuclear power plants . No technical basis has been provided to demonstrate that current regulatory practices are either 
adverse to public health, safety, or security or to warrant the use of different regulatory requirements for the use of digital 
communications technology in new reactors. 

Currently , the I&C safety systems for both operating plants which are licensed under I 0 CFR 50 and new plants licensed under I 0 
CFR 52 are evaluated and licensed using a single set of regulatory criteria which is outlined in the RC Standard Review Plan 
NUREG 0800 Chapter 7 as well as the current rule I 0 CFR 50.55(a)(h) which incorporates IEEE 603-1 991 by reference. The 
proposed rule would institute a different set of regulations for new reactors that would not be app li ed to operating plants. As such , 
this would constitute a use of regulatory criteria that would promote inconsistencies between operating and new reactor plants . 
Having such diverse regulatory criteria would ultimately lead to unacceptable inconsistencies between these reactor plant designs as 
well as inconsistencies in the way that the NRC would regulate these systems. The bifurcation of regulatory requirements will cause 
difficulties for the review and regional oversight activities for future design changes made pursuant to I 0 CFR 50.59. They will also 
reduce the effectiveness of owner' s group initiatives to pursue design improvements through greater commonality. 

Several operating nuclear power plants have implemented design improvements by using communications features in modifications 
involving digital safety systems. These safety system enhancements have improved the performance of these systems and have 
provided an increased level of plant protection and public safety . Under the proposed new rule, such system enhancements for new 
reactors would require the use of the alternatives process as delineated in Clause 50.55a(z) . The effect of requiring applicants to 
request alternatives to regulatory requirements would be to discourage implementation of system features that could result in 
enhanced safety system performance that otherwise would not be achieved . 

Implementation of Clause 50.55a(h)(5)(iii)(D) of the proposed rule would also constitute a change in NRC policy and current 
practice. Staff Requirements Memorandum, "Briefing on Digital Instrumentation and Control (ML063400033)" directs the staff to 
"engage industry to establish an NRC project plan with specific milestones and deliverables to address deployment of digital l&C. .. " 
This rule undermines the efforts of the industry and staff over the past seven years by providing regulatory requirements that conflict 
with the guidance developed by the l&C steering committee and associated working groups. 
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CONTINUATION OF SECTION [_{] A D B D c 
Additional Background Information: 
Digital communication technologies offer plants an opportuni ty to make significant improvements to the performance and re liabi lity 
of these systems. By restricting communications as delineated in the proposed rule, the RC would be di scouragi ng the nuclear 
industry from using avail able technologies to enhance safety system perfo rmance. The proposed rule also wi ll make achieving 
regulatory consistency in a safe manner more difficult Having two sets of rul es (one set for N RO plants and another set for NRR 
plants) would establish inconsistent NRC policies fo r regul ating independence aspects of I&C safety systems. 

The proposed restricti ons that would affect the opportuni ty to use advanced communications technologies to improve safety for new 
reactors are being justifi ed in the Statements of Consideration (Secti on Ill of the proposed rule) by means of a reduction in requi red 
regulatory resources needed to review and approve applications involving digita l I&C systems as well as the level of des ign 
information available to the staff during its evaluati on. The management of regul atory resources should not be used as a substitute 
for nuclear safety . If a licensee chooses to incl ude safety features to enhance its safety cri tica l systems and is wi lling to provide a 
suffi cient level of design information, then the NRC should be obliged to evaluate the safety implications of such a design even if 
such an evaluation would require additional resources. These safety enhancements should also be allowable within the regulatory 
framework of the CF R and should not require the use of the alternatives process, 

Examples of operating nuclear power plants that have implemented digital systems that use communications features include the 
Oconee Reactor Protection and Engineered Safeguards Protection System, the Palo Verde Core Protection Calcu lator, and the Eagle 
2 1 Plant Protection Systems which are be ing used at several operating nuclear power plants . Benefi ts achieved by these 
modifications include; fewer unplanned scrams, increased safety system avai labili ty, reduced entrance into Technical Specification 
LCOs and reduced resource burden of associated regulatory reporting. These benefit's are less likely to be pursued in the future if 
this proposed rule were to become regulation. 

A digi tal l&C steering comm ittee was established as a result of SRM-M06 11 08 directi on and several working groups were formed to 
develop interim guidance for address ing the issues associated with the implementation of digital technologies . One of these working 
groups was ass igned to address the comm unications aspects of digita l safety systems. Thi s group developed interim staff guide ISG 
04 (ML0833 1 0 185) which establi shed acceptable methods for incorporating communicati ons features within digital safety systems. 
Since its issuance in 2009, the staff has used th is guide as a basis for approval of several digital safety systems and platforms as 
upgrades to safety-related reactor protection and engineered safety features actuati on systems within operating nuclear power 
reactors . These safety systems have provided important protecti on system improvements for the faci liti es that they serve. 

Proposed Alternatives: 

The NRC should incorporate the guidance of IEEE 603-2009 by reference and should not take exception to the criteria for 
independence that was establi shed by the RC staff with partic ipation and input provided by the industry. The proposed rule should 
be re-drafted to allow the implementation of the design cri teri a established within IEEE 7-4.3.2-20 I 0 for upgrades to safety systems 
of operating nuclear power reactors. The independence requirements have already been effectively enhanced by the interim staff 
guidance which was developed at the directi on of the Commiss ion under th e supervision of the Digita l I&C Steering Committee, to 
allow li censees to perform digita l enhancements without unnecessary regulatory burden. 

The criteri a of ISG 04 have been incorporated into the text of IEEE 7-4.3.2-20 I 0 and Reg. Guide 1.152 is being updated to provide 
an endorsement of th is standard . The staff should review and evaluate criteria within IEEE 7-4.3 .2-20 I 0 to ensure that a ll of the 
safety aspects of digita l communication links have been taken into account Once thi s evaluation is completed, the NRC should issue 
a revision to Reg. Guide 1.1 52 endorsing the current IEEE standard with or without exceptions and the current practices for 
reviewing digital system communications should be refi ned accordingly. 
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COMMENTS FOR THE NCP REVIEWER TO CONSIDER 

J agree with the comments, logic and reasoning provided by my staff expressing their concerns for the precedent that would be set by 
a bifurcated rule with such detailed and differing requirements for new reactors. A rulemaking with the principal purpose of 
incorporating by reference a more recent industry consensus standard than is currently in the rule should, frankly, focus on that 
purpose. The alterations in language and increased complexity created by bifurcating the applicability and specific requirements of 
the rule do not promote nuclear safety, and instead, the regulatory uncertainty and confusion that will very likely arise if this draft 
rule is implemented in its current form would, in my opinion, be detrimental to safety. Beyond the negative safety implications, it 
will also be harmful to efficient and effective regulation . The need for assigning more detai led, special requirements in the rule 
(rather than in regulatory guidance) for new reactors seems illogical and unnecessary, especially considering the fact that these new 
reactors, by their very design, are already supposed to be an order of magnitude safer with respect to overall risk than the current 
generation of already safe nuclear plants . 

I note that a significant majority (seven other members of EICB) of my staff, along with staff from the Division of License Renewal 
(DLR) who were members of the original rulemaking multi-office working group have joined the o riginator and requested to sign 
this non-concurrence. I have listened to the perspectives and positions offered by all internal stakeholders on the concerns for this 
draft rule over the last two years. I have become convinced the ru le in its current form , has escalated beyond the scope/intent of 
rulemaking to incorporate a standard by reference. I believe it will negatively impact the ability of licensees and applicants to 
implement technology that improves the reliability and safety of digital I&C systems. 

My recommendation to the CP Reviewer is to seriously consider the concerns of staff and make a clear course correction: direct 
action to strip the draft rule of the verbiage, especially the bifurcated requirements to impose communications independence 
restrictions, that has resulted in the non-concurrences documented above by so many staff, and return this rule to its originally 
intended purpose: a clean, straightforward incorporation of the more recent IEEE standard by reference. J recommend that concerns 
ofNRO staff that have spurred their interest in altering the rule be instead factored into regulatory guidance, if it can be justified that 
new reactor applicants should adhere to even more stringent criteria than those offered in the IEEE standard . 

Instead of including the NRO criteria/wording in this rule I suggest that an alternative would be for NRO staff to develop and gain 
Commission approval for a SECY paper that justifies their concern for new reactors. This action would be followed by separate 
rulemaking in I OCFR52 to achieve NRO aims and address the circumstances that NRO staff believe are different than those faced in 
the review of operating reactor licensing actions, relative to this standard. 
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Actions taken to address Non-concurrences NCP-2014-001, NCP-2014-003 and NCP 2014-
004 to the Draft Rulemaking for incorporation by reference of IEEE Std. 603-2009 

Background 

As part of its role to ensure public health and safety, the U.S. Nuclear Regulatory Commission 
(NRC) routinely updates its regulations and guidance to ensure that the agency incorporates the 
current technology, maintains appropriate references, and improves regulatory efficiency and 
predictabil ity. In January 2007, the NRC initiated a project to improve the regulatory efficiency 
and predictability of licensing digital Instrumentation and Control (I&C) safety systems in new 
and existing nuclear power plants. During a Commission meeting the previous November, the 
industry panel expressed concerns over the ability to license digital I&C safety systems and 
implement certain NRC policies regarding digital I&C. As a result , the Digital I&C project was 
initiated, and through this project, the NRC developed, over a five year period, seven I&C 
Interim Staff Guidance (ISG) documents to provide additional clarification for successful 
implementation of digital I&C systems. One of the long term goals of the project was to draft 
more permanent guidance that would incorporate the ISGs into existing NRC regulatory 
guidance. Most of the ISGs have been incorporated into NRC regulatory guides, however, ISG-
04, digital system communications, has not been incorporated into the targeted regulatory guide 
(RG), RG 1.152, "Criteria for Use of Computers in Safety Systems of Nuclear Power Plants." 

Shortly after its publication, the NRC began consideration of incorporating by reference the 
updated version of the Institute of Electrical and Electronics Engineers (IEEE) Standard 603-
2009, "IEEE Standard Criteria for Safety Systems in Nuclear Power Generating Station (IEEE 
Std . 603-2009) ." The applicable regulation that incorporates a previous version of this standard 
(IEEE Std. 603-1991) is 10 CFR 50.55a(h). IEEE Std . 603-1991 is a voluntary consensus 
standard that has been incorporated by reference into NRC regulations to establish functional 
and design requirements for safety systems for nuclear power plants since 1999. Previously, 
IEEE Standard 279-1971 , "Criteria for Protection Systems for Nuclear Power Generating 
Stations," (IEEE Std . 279) was used. Incorporation by reference of IEEE Std. 603-2009 would 
be consistent with the provisions of the National Technology Transfer and Advancement Act of 
1995, which encourages Federal regulatory agencies to consider adopting voluntary consensus 
standards as an alternative to de novo (from the beginning) agency development of standards. 

In 2010, the NRC formed a working group including technical representatives from the Office of 
Nuclear Reactor Regulation (NRR) , the Office of New Reactors (NRO), and the Office of 
Regulatory Research (RES) , and representatives for the Office of the General Council and 
rulemaking project management. The working group reviewed IEEE Std. 603-2009 to 
determine its acceptability for incorporation by reference in the NRC regulations, and it 
concluded that, while the standard is technically adequate and consistent with the current NRC 
regulatory process, several conditions needed to be included to clarify and augment several 
acceptance criteria and the applicability of IEEE Std . 603-2009. During the evaluation of IEEE 
Std . 603-2009, the working group sought to develop practical solutions to ensure safety and 
address the various technical issues identified. The working group addressed a number of 
challenging technical issues and was able to arrive at a consensus position on most of these 
issues; however despite extensive working group efforts, it became clear by the summer of 
2012 that the working group was having problems reaching a consensus on some of technical 
issues, the most challenging of which was digital system communication independence. 
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To assist the rulemaking working group in developing potential solutions in the area of 
independence, NRC senior management issued a memorandum on July 5, 2012 (Agencywide 
Document Access and Management System Accession No. ML 12187 A208) , to encourage the 
working group to develop a common solution to provide a level of safety that meets the 
minimum needs of the various members of the working group and consistent with the NRC 
principles of good regulation. At the same time, the Senior Technical Advisors for this area in 
both NRR and NRO were tasked with developing potential "out-of-the-box" solutions to assist 
the rulemaking working group in developing a common solution . 

By memorandum dated October 19, 2012 (ML 12293A106), the Senior Technical Advisors 
provided their input to the working group and Senior Management. The working group used the 
recommendations provided to restart discussion on digital system independence and other 
issues and incorporated some of the Senior Technical Advisors ' recommendations, such as the 
enhanced use of hazards analysis as part of the preliminary draft proposed rule text, however 
the primary recommendation to provide a graded approach to digital system independence 
requirements based on system architecture was not adopted. The working group continued to 
explore options that could resolve the differences of technical judgment between working group 
members on the topics of digital system communications, diversity requirements, and other 
issues based primarily on regulatory experience on recent digital system upgrades to operating 
reactors such as the Oconee reactor protection and engineer safeguards actuation system and 
new reactor reviews such as the AREVA U.S. Evolutionary Pressurized Reactor (EPR). The 
most recent evolution was the proposal to bifurcate the rule to have one requirement for digital 
system independence for new reactors and a different requirement for modifications and 
upgrades to I&C systems in operating reactor reviews. In the end, the rulemaking steering 
committee determined that sufficient consensus existed to move the preliminary draft proposed 
rule text to the concurrence process. As part of the concurrence process, three non
concurrences have been filed by eleven (11) individuals from the instrumentation and control 
branches in NRR and NRO including three (3) of the original five (5) working group members. 
The non-concurrences, which involved digital system communications, the adequacy of diversity 
requirements, the use of technology-specific language in the standard , and the need for 
enhanced hazards analysis, are summarized below. 

Summary of Issues 

Summary of Issues (NCP-2014-001) 

The non-concurring staff objects to the inclusion of restrictions on data communications for the 
digital I&C safety systems for new reactors in the current version of the proposed rule to 
incorporate by reference IEEE Std. 603-2009. The non-concurring staff believes the proposed 
criterion for communication independence is contrary to fourteen years of regulatory precedent 
that has been successfully applied to operating nuclear power plants, and that no technical 
basis has been provided to demonstrate that current regulatory practices are either adverse to 
public health , safety, or security or to warrant the use of different regulatory requirements for the 
use of digital communications technology in new reactors . The proposed rule would institute a 
different set of regulations for new reactors that would not be applied to operating plants, which 
the non-concurring staff believes would promote inconsistencies between operating and new 
reactor plants and discourage the nuclear industry from using available technologies to enhance 
safety system performance. The non-concurring staff proposes to ensure safety of digital 
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communication through incorporation of IEEE Std. 603-2009 without the exception for 
independence and incorporation of IEEE 7-4.3.2-2010 (which has been updated to include ISG-
4) in a revision of Reg. Guide 1.152. 

Summary of Issues (NCP-2014-003) 

The non-concurring staff objects to the inclusion of restrictions on data communications for the 
digital I&C safety systems for new reactors in the current version of the proposed rule to 
incorporate by reference IEEE Std. 603-2009. The non-concurring staff believes the proposed 
criteria for communication independence are intended to simplify the regulatory decision making 
process for new reactor I&C systems by prescriptively specifying the design of the applicant's 
I&C data communication architecture, thus reducing the need for staff judgment when applying 
the regulations. The non-concurring staff believes the opposite may turn out to be the case, 
because applicants will choose to request alternatives under 50.55a(z) , making reviews more 
challenging and adding to regulatory uncertainty. The reviews, in this case, would need to be 
completed outside of established guidance and staff review plans. The non-concurring staff is 
also concerned that the prescriptive nature of the data communication clauses in the proposed 
rule is being used to supersede staff judgment, where use of the staffs reasoned judgment 
would better serve the goal of ensuring safety. The non-concurring staff proposes to ensure 
safety of digital communication through incorporation of IEEE 7-4.3.2-2010 in RG 1.152. 

Summary of Issues (NCP-2014-004) 

The non-concurring staff objects to the currently proposed rulemaking because it fails to 
adequately address several technical issues that the staff and licensees face when designing 
and evaluating new I&C systems. The non-concurring staff believes that additional steps must 
be taken in order to ensure the regulations remain current, precise and comprehensive enough 
to provide reasonable assurance of safety. The non-concurring staff believes that including by 
reference IEEE Std. 603-2009, that includes some technology-specific language, will lead 
applicants and licensees to design new I&C systems for licensing considerations rather than 
optimizing system safety and could result in unintended consequences for both the staff and 
industry. Additionally, the non-concurring staff believes that adding technology specific 
requirements in the proposed regulation that previously applied to all I&C safety systems places 
additional regulatory burden on licensees and causes delays in new system designs and 
implementation that may result in hampering, rather than enhancing overall plant safety. 
Additionally, the non-concurring staff asserts that such requirements may add to regulatory 
uncertainty causing licensees and applicants to forego updating I&C safety systems and instead 
opt for maintaining obsolete systems. 

The non-concurring staff believes that new technology and the level of complexity of current and 
future I&C systems may contribute to common cause failures that are not addressed in the 
proposed rule and could defeat system diversity. Additionally, the non-concurring staff believes 
that embedded digital devices that are now being used in sensors as well as final actuation 
devices are not adequately addressed in the proposed rule, and that system complexity is also 
not sufficiently addressed. This staff member is concerned that since there is no requirement 
for systems' hazards analysis to be conducted for these devices (sensors, priority modules and 
final actuation devices), there is a greater likelihood of common cause failures that have the 
potential to defeat systems diversity, because these devices contain new failure modes that 
impact new I&C system designs in unexpected and unanticipated ways. 
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The non-concurring staff proposes re-examining the issues cited above and developing rule 
language that proactively addresses the greater range of safety concerns as outlined in the non
concurrence. To counter or eliminate these concerns, the non-concurring staff recommends 
that the staff develop a two tiered strategy that would first allow generic safety system 
requirements, applicable to all systems of a given type, such as IEEE Std. 603-1991 , and then 
would develbp additional upper tier and lower tier "application-specific" standards for those 
systems that utilize a specific technology. Further, the non-concurring staff recommends 
rulemaking that would revise the current diversity requirements , to require all I&C safety 
systems to incorporate a minimum of two separate, diverse paths from sensor output to final 
actuation device for all I&C safety system functions (trip and ESF functions) whose failure to 
actuate, or whose actuation when system conditions do not require it, would cause the plant to 
exceed design limits. The non-concurring staff's recommendation would be to also add 
additional hazards analysis requirements to support a better understanding of system 
operational capabilities and failure mechanisms. The diversity requirements and the analysis of 
the I&C safety systems would have to include all components from sensor to final actuation 
device to ensure the level of review is commensurate with the technology utilized for the given 
device, including the final actuation devices. 

Actions taken to address each of the issues and rationale for resolution of non
concurrences 

In non-concurrence NCP-2014-001 and 2014-003, the non-concurring staff proposes to ensure 
the safety of digital communication through incorporation of IEEE Std .603-2009 without 
exception to the criteria for independence, and incorporation of IEEE 7-4.3.2-2010 in a revision 
of Reg . Guide 1.152. While I agree with the non-concurring staff that to add more prescriptive 
requirements for data communication for new reactors is a significant change to past regulatory 
precedent that has been successfully applied to current and new reactors , I believe that the 
proposed rule text can be successfully implemented. The draft proposed rule text for digital 
communication in new reactors provides regulations that will ensure safety while providing 
greater predictability in the licensing process. Additionally, as pointed out by the non-concurring 
staff, I understand that the proposed rule text would preclude some future digital safety system 
designs that may in fact be as safe, or safer, than those outlined in the rule forcing an applicant 
to request and justify an alternative. I believe that the added regulatory predictability for both 
the staff and the applicants outweighs the associated uncertainty necessarily caused by 
applicants pursuing this path as delineated in Title 10 of The Code of Federal Regulations (1 0 
CFR) 50.55a(z) rather than the new requirements for digital communications provided in 1 OCFR 
50.55a(h)(5)(iii)(D). 

This may add to the uncertainty associated with new reactor I&C reviews but the NRC staff has 
reviewed digital systems based on the less prescriptive requirements associated with IEEE Std. 
603-1991 for many years and can do so in the future , so I believe that the increased licensing 
certainty of the new rule outweighs this argument. To help mitigate this concern , as part of 
implementing changes associated with the new rule , the staff will consider enhancing standard 
review plan (NUREG-0800) Chapter 7 guidance to provide to support this possibility. Although, 
as pointed out in the non-concurrence, the proposed restrictions on digital communications may 
affect the opportunity to use some of the features of advanced communication technologies to 
improve safety for new reactors, it has been the experience of the Office of New Reactors that 
the need to request an alternative to the incorporated standard and additional requirements is 
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less of a burden than that experienced by other members of the working group working primarily 
in the Office of Nuclear Reactor Regulation . 

The non-concurring staff points to the Commission's direction in staff requirement 
memorandums (SRM)-M061108, which established the Digitaii&C Steering Committee and the 
Digitaii&C Project in 2007. This effort was a proactive effort by the NRC to work with the 
industry to provide additional guidance associated with how licensees and applicants could 
meet NRC requirements for digital systems and reduce licensing uncertainty associated with the 
use of these systems. As part of this effort, as pointed out by the non-concurring staff, the NRC 
developed ISG-04 (ML08331 0185) , which established acceptable methods for incorporating 
communication features into digital systems. The staff used this guidance to license digital I&C 
systems portions of which would not be permitted for new reactors under the provisions of the 
proposed 10 CFR 50.55a(h)(5)(iii)(D) . The non-concurring staff pointed out that to implement 
this provision of the proposed draft rule will be a significant change to the direction set in the 
ISG and by inference the SRM. However, as discussed in SECY-09-0061 , the staff always 
planned to update the final guidance after the "staff gains experience with the use of the ISGs 
through current reviews" and "the SRP, regulatory guides, and other regulatory guidance will be 
revised to incorporate the ISGs and lessons learned (emphasis added) ." The experience that 
new reactor reviewers have had regarding this area has led me to believe that the added 
regulatory certainty associated with the proposed draft rule language is a lesson learned in th is 
area and is a valid reason for adding this additional regulatory requirement for new reactors. 

However, because the non-concurrence packages make reasonable assertions regarding the 
possible negative impact of the proposed draft rulemaking on safety and regulatory 
predictabil ity, the rulemaking package has been modified to elicit input from the public to better 
inform the agency regarding several of the issues raised . The following questions have been 
added to the "Specific Request for Comments" section of the rulemaking package: 

1) Will the proposed bifurcation of the independence requirements (50.55a(h)(5)) provide 
more regulatory certainty for new and current reactor I&C designs? Are there better 
ways to achieve independence with regulatory certainty? What additional guidance is 
necessary to implement the proposed criteria? 

2) How likely is it that applicants and licensees will use the alternative process (as 
provided in the 50.55a(z) associated with the new requ irements for "independence" 
(IEEE Std. 603-2009, section 5.6)? In what respects would alternatives be sought and 
what would be the basis for seeking the alternatives? Will the proposed rule language 
act to limit different design solutions to address independence? 

3) Will the added requirements and restrictions on digital communications independence 
discourage the nuclear industry from using available technologies to enhance safety 
system performance or replace aging and obsolete safety systems? 

4) Will different requirements for digital system independence for new and current 
reactors lead to inconsistencies between reactor designs that will impact safety or the 
ability of the NRC to effectively carry out inspections or regulatory reviews? Will this 
difference between new and operating reactor I&C review criteria improve regulatory 
certainty? 
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Also as part of the public comment process, the NRC will proactively engage the public by 
holding one or more public workshops to discuss the proposed rule and provide opportunities 
for all stakeholders to discuss and comment on these and other parts of the proposed rule text. 
The public workshop(s) will use these and other questions associated with the proposed 
changes to the rule to discuss the rulemaking and the issues discussed in the non-concurrences 
as part of the public comment process. 

In non-concurrence NCP-2014-004, the non-concurring staff proposes to not go forward with the 
proposed rulemaking and rethink a number of technical issues before moving forward with a 
new rulemaking package. The non-concurring staff objects to the currently proposed 
rulemaking because it fails to adequately address several technical issues that the staff and 
licensees face when designing and evaluating new I&C systems. While I agree with the non
concurring staff that there are a number of technical issues that have not been fully resolved by 
this proposed draft rulemaking , I am not persuaded that the rulemaking should be abandoned at 
this point. 

One of the non-concurring staff concerns is that by referencing , IEEE Std. 603-2009, that 
includes some technology-specific language, will lead to applicants and licensees to design new 
I&C systems for ease of licensing rather than optimizing system safety and thus result in 
unintended consequences for both the staff and industry. Although there has been some 
inclusion of technology-specific language in IEEE Std. 603-2009, I believe it will not have a 
significant impact on current I&C designs or the designs that the NRC will review for the next 
several years. In discussions with members of the IEEE Standards organization , I am informed 
that the Nuclear Power Engineering Council is already reviewing a proposal for the next revision 
of IEEE Std. 603 that is to be completed in 2018 or 2019. I am also informed that the current 
plan for revision to the standard includes removal of the technology specific language as part of 
the next revision. Based on this information and likelihood that the NRC will review this new 
revision of the standard, I have determined not to revise the draft proposed rule text to address 
this issue at this time. The non-concurring staff also believes that adding technology specific 
requirements in the proposed regulation that previously applied to all I&C safety systems places 
additional regulatory burden on licensees and causes delays in new system designs and 
implementation. I do not believe the level of added technology specific requirements will result 
in this effect but will carefully review public comments in this area to ensure we have not 
underestimated this concern. 

The non-concurring staff believes that new technology and the level of complexity of current and 
future I&C systems may contribute to common cause failures that are not addressed in the draft 
proposed rule and could defeat system diversity. Additionally, the non-concurring staff believes 
that embedded digital devices are not sufficiently addressed nor is the need for systems' 
hazards analysis. The staff is moving forward with a Regulatory Information Summary (RIS) on 
embedded digital devices that will partially address the concerns raised by the non-concurring 
staff. This RIS will highlight to the licensees and applicants the need to address embedded 
digital devices and adequately review their potential failure modes. The agency is also moving 
to more proactively address the identified need to better address digital system hazards 
analysis. In addition to the sections in the proposed draft rule text associated with hazards 
analysis (50.55a(h)(5)(i) and (ii)) , the NRC's efforts include ongoing research into this area 
being conducted in the Office of Nuclear Regulatory Research (RES) and its contractors. To 
date, this effort has informed NRO's development of the Design Specific Review Standard for 
mPower and will be used to inform the next revision of the Standard Review Plan (NUREG-
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0800) Chapter 7. Therefore, although I agree that these issues are of concern, I believe the 
current efforts underway within the agency will adequately address the non-concurring staff's 
issues with embedded digital devices and hazards analysis. 

With respect to the non-concurring staff's concern that new technology and the level of 
complexity of current and future I&C system may contribute to areas that are not addressed in 
the draft proposed rule text associated with common cause failures , I agree. The current 
position on digital system common cause failures was provided in a Commission Paper (SECY 
93-087) and the Commission's staff requirements memorandum responding to that Commission 
Paper (SECY 93-087) and represents the technical and regulatory thinking on the subject at that 
time. Because of the significant changes to the technology since that time, including the 
expanded use of Field Programmable Gate Array (FPGA) and similar technologies, new 
methods and tools, and significant operational experience associated with the use of digital 
systems in nuclear power plants and other fields , the assumptions provided in SECY 93-087 are 
outdated and likely in need of reevaluation. Therefore, I have removed the diversity 
requirement from the rulemaking text (50.55a(h)(6)) and plan to provide the commission a paper 
proposing a new rulemaking effort (already prioritized as NRR-40) that will look at a number of 
issues including some discussed by the non-concurring staff, such as the sufficiency of overall 
system level diversity. Issues would include the changes to the state of the art in digital system 
technology since the Commission policy on digital system diversity was established in SECY 
93-087 such as FPGAs, the need to incorporate diverse paths from sensor output to final 
actuation device for aiii&C safety system functions (trip and ESF functions) and the emergence 
of embedded digital devices in nuclear power plant I&C channels from smart sensors to final 
actuation devices. 

Finally, the non-concurring staff recommends that the staff develop a two tiered strategy that 
allows generic safety system requirements, that applies to all systems of a given type, such as 
IEEE Std. 603-1991 , then develop additional upper tier and lower tier "application-specific" 
standards for those systems that utilize a specific technology, similar to the strategy used by the 
International Electrotechnical Commission (IEC) standards. The NRC is familiar with the IEC 
standards and has a representative on the IEC standards committees that develop the IEC-
61513 series of standards discussed in non-concurrence NCP-2014-004. Although I appreciate 
the non-concurring staff's perspective on this structure and understand the potential benefit, I do 
not believe that it is practical at this time to completely revise the NRC's structure to parallel the 
IEC structure. However, because I agree that there is merit to this line of argument; NRR is 
currently preparing a User Need Request for RES to prepare a regulatory guide that would 
address FPGAs and similar Hardware Description Languages based technology. If successful, 
this regulatory guide would serve as a second tier guidance document parallel to RG 1.152 for 
software based systems under IEEE Std. 603-2009. In this way, the NRC would move to a 
structure that would, at least partially, parallel the IEC structure in which IEC-61513 serves as 
the higher level standard and IEC-60880 and IEC-62566 serve as the lower tier standards as 
proposed by the non-concurring staff. 
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