
From: Michael Keller
To: AdvancedRxDCComments Resource
Subject: [External_Sender] Comment - Advanced Reactor Design Criteria (ARDC)
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As a developer of an advanced reactor, Hybrid Power Technologies is submitting comments in
response for a recent invitation for public comments on proposed changes to General Design
Criteria for Advanced Reactors.
Our comments are contained in the attachment to this e-mail.
In summary:
Advanced Reactors are several orders of magnitude safer than water reactors owing, in part, to the
use of passive features for core cooling and fuel that cannot catastrophically fail.
The NRC proposed changes do not adequately recognize the significant safety improvements of
Advanced Reactors. To impose essentially unchanged requirements and regulatory efforts is neither
logical nor reasonable.
The existing criteria are clearly based on a tired approach to nuclear safety, with badly blurred
distinctions between the highest level of safety (Safety-Related) and lower tiers of safety. While such
an approach may have been warranted for water reactors, Advanced Reactors do not share the
inherent shortcomings of the earlier designs.
The above problems are easily remedied by simply clearly differentiating between safety
requirements that are Safety-Related and those that are not. Such an approach yields a practical
method for implementing a graduated, risk-informed approach to nuclear safety.
Logically, regulatory efforts should be commiserate with the proven inherent level of safety of an
advanced reactor. Further, the vast majority of regulatory efforts should be directed at the highest
tier of safety. These key considerations should be clearly embedded in the regulations.
Properly constructed Advanced Reactor Design Criteria should be expeditiously issued as a new
appendix to the Code of Federal Regulations, as opposed to a NRC advice document (Regulatory
Guide). Prolonged delays only serve to place the US further behind in the world-wide efforts to
develop exceptionally safe advanced reactors.
In closing, the NRC has stated that comments will not be published nor responded to. We find this
lack of transparency disheartening and symptomatic of a bureaucracy unwilling to actually openly
solve problems.
Please confirm receipt of our comments.
Regards,
Michael F. Keller
President & CEO
Hybrid Power Technologies LLC
913 375 6983 (cell)
913 681 7687 (hardline)
m.keller@hybridpwr.com
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 REVIEW of PROPOSED  


ADVANCED NON-LIGHT WATER 


REACTOR DESIGN CRITERIA 


Hybrid Power Technologies LLC 


Michael F. Keller, PE (Kansas license #14158) 


President & CEO 


m.keller@hybridpwr.com 


913-375-6983 


ABSTRACT 
The Nuclear Regulatory Commission has sought public comments on potential changes to Appendix 
A (General Design Criterion) to Part 50 of the Code of Federal Regulations, in support of the 
deployment of Advanced Reactors. The current criterion define requirements for light water 
reactors. 
 


Advanced Reactors are several orders of magnitude safer than water reactors owing, in part, to the 
use of passive features for core cooling and fuel that cannot catastrophically fail. 
 


The NRC proposed changes do not adequately recognize the significant safety improvements of 
Advanced Reactors. To impose essentially unchanged requirements and regulatory efforts is neither 
logical nor reasonable. 
 


The existing criteria are clearly based on a tired approach to nuclear safety, with badly blurred 


distinctions between the highest level of safety (Safety-Related) and lower tiers of safety. While such 


an approach may have been warranted for water reactors, Advanced Reactors do not share the 


inherent shortcomings of the earlier designs.  


The above problems are easily remedied by simply clearly differentiating between safety 


requirements that are Safety-Related and those that are not. Such an approach yields a practical 


method for implementing a graduated, risk-informed approach to nuclear safety. 


Logically, regulatory efforts should be commiserate with the proven inherent level of safety of an 
advanced reactor. Further, the vast majority of regulatory efforts should be directed at the highest 
tier of safety. These key considerations should be clearly embedded in the regulations. 
 


Properly constructed Advanced Reactor Design Criteria should be expeditiously issued as a new 
appendix to the Code of Federal Regulations, as opposed to a NRC advice document (Regulatory 
Guide). Prolonged delays only serve to place the US further behind in the world-wide efforts to 
develop exceptionally safe advanced reactors. 


Hybrid Power
Technologies LLC



mailto:m.keller@hybridpwr.com
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The Nuclear Regulatory Commission (NRC) has proposed regulations governing Advanced Reactor 


Design Criteria (ARDC), as embodied in recommended changes to Appendix A to Part 50 of the Code of 


Federal Regulations.   
 


This document provides general comments on the NRC proposal while specific recommended changes 


are embodied in Table 1. 
 


General Comment #1: We note the current General Design Criteria employ the term “Important to 


Safety” while the term Safety-Related is used in other Code of Federal Regulation subparts (notably Title 


10 Part 50.2).  Unquestionably, a tiered approach to safety exists within the Code of Federal Regulations.  


However, the existing Appendix A uses but does not define the term “Important to Safety” which actually 


includes safety features that are not Safety-Related, as illustrated by Figure 1. This is a serious material 


flaw as the door is wide open for all manner of reactor designer confusion and regulatory overreach. 


More directly, the current criteria is unbounded and overly prescriptive with respect to safety features 


that are not Safety-related. Placing safety-related and lower tier safety features on the same plane is 


neither logical nor reasonable. Figure 2 provides a more logical approach. 


This problem is easily remedied by simply clearly differentiating between safety features that are Safety-


Related and those that are not. Our Table 1 provides suggested specific changes that yield a practical 


method for implementing a graduated, risk-informed approach to nuclear safety. 


General Comment #2: The NRC has stated that the intent is to issue the criterion as some form of a 


“Regulatory Guide”. We note such a document constitutes mere advice and is considerably far removed 


from lawful requirements and the force of the underlying Code of Federal Regulations.  
 


We are of the opinion that there should be only one Advanced Reactor Design Criteria and the document 


should be expeditiously issued as a new appendix to Title 10, Part 50 of the Code Federal Regulations. 


We are further of the opinion that not issuing a new appendix only serves to cause additional needless 


obstacles and delays to the development of advanced reactors in the US - no small wonder most 


advanced reactor developers are fleeing the US. 
 


General Comment #3: We are of the opinion that the shortcomings in the existing General Design Criteria 


should not be carried over into General Design Criteria for Advanced Reactors. As the needed corrections 


are straightforward, the opportunity should not be squandered. 
 


The NRC also requested comments on the proposed design criteria for Modular High Temperature Gas 


Reactors (MHTGR). While our hybrid design is based on a gas reactor, we do not agree with the proposals 


for the MHTGR. Our reasons are twofold: (a) we do not believe it prudent to forego a containment in 


light of the historical record of completely unexpected events causing massive core damage (i.e. Three 


Mile Island, Chernobyl, and Fukushima), and (b) The proposed Specified Acceptable Radionuclide 


Release Design Limits appear to us as needlessly and bafflingly complex. We will not use or endorse the 


MHTGR proposed changes to Appendix A. The NRC’s current “specified acceptable fuel design limit” 


approach strikes us as reasonable. 
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Figure 1: Overview - NRC “Important to Safety” 


 


 


Figure 2: More Logical Safety Functions & Regulatory Jurisdiction 


Important to Safety
(UNDEFINED)


SAFETY-RELATED
(DEFINED) 


Fire 
Protection


Radioactive 
Waste


Security


Important-to Safety 
but not Safety-Related


(UNDEFINED)


?


(1) The integrity of the reactor coolant 
pressure boundary;
(2) The capability to shutdown the reactor and 
maintain it in a safe shutdown condition;
(3) The capability to prevent or mitigate the 
consequences of accidents which could result in 
potential offsite exposures comparable to the 
applicable guidelines of set forth in 50.34 (a) (1) 
or 100.11 (refers to Code of Federal Regulations).


Safety-related (10CFR 50.2):  
Those structures, systems and 
components that are relied upon 
to remain functional during and 
following design basis events to 
assure:


?
?


REACTOR - 


Safety Features


Primary 


(Safety Related)


Secondary
(Supplemental 


Safety


Tertiary
(Associated with 


Safety)


Generally, features 


tangentially impacting safety.


Generally, active features to 


protect core & avoid undue 


off-site releases.


Generally, passive features to 


cool core and prevent 


unacceptable off-site radiation 


releases – see 10CFR50.2


Regulatory 


Approval


Regulatory 


Acceptance


Regulatory 


No Objection
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Table 1: Recommended ARDC Modifications 


Criterion ARDC Proposed ARDC Changes Comment Basis 


Preamble (not provided) 


Preamble: 
Advanced Reactors are 
defined as being 
demonstrably significantly 
safer than current water 
reactor designs (i.e. potential 
offsite radiation exposures to 
the unprotected public are 
several orders of magnitude 
less likely to occur). Passive 
features shall be provided to 
remove reactor decay heat. 
Passive features shall be 
provided to avoid 
unacceptable off-site 
radiation releases. The fuel 
cannot catastrophically fail. 
 


Regulatory efforts shall be 
proportionally commiserate 
with the Advanced Reactor’s 
proven level of safety and 
tiered safety levels. The 
highest tier (Safety-related 
features) are subject to 
regulatory approval. Lower 
tiers safety features are 
subject to acceptance and no 
objection (lowest safety tier) 
by regulatory agencies. 


 


Unambiguously 


establish the 


applicability and 


general scope for 


proposed regulation. 


 


 


 


1 Quality standards and records. 
Structures, systems, and 
components important to 
safety shall be designed, 
fabricated, erected, and tested 
to quality standards 
commensurate with the 
importance of the safety 
functions to be performed. 
Where generally recognized 
codes and standards are used, 
they shall be identified and 
evaluated to determine their 


Quality standards and 
records. 


The highest tier 


safety features (i.e. Safety-
Related structures, system 
and components as defined 
by Title 10 Part 50.2 of the 
Code of Federal Regulations) 
shall be designed, fabricated, 
erected, tested and operated 
in accordance with the quality 


Safety-Related is 


already defined by 


the Code of Federal 


Regulations. The 


quality standards for 


Safety-Related 


features are also 


already defined by 


the Code of Federal 


Regulations. This 


relationship should 


be clearly and 
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Table 1: Recommended ARDC Modifications 


Criterion ARDC Proposed ARDC Changes Comment Basis 
applicability, adequacy, and 
sufficiency and shall be 
supplemented or modified as 
necessary to assure a quality 
product in keeping with the 
required safety function. A 
quality assurance program 
shall be established and 
implemented in order to 
provide adequate assurance 
that these structures, systems, 
and components will 
satisfactorily perform their 
safety functions. Appropriate 
records of the design, 
fabrication, erection, and 
testing of structures, systems, 
and components important to 
safety shall be maintained by 
or under the control of the 
nuclear power unit licensee 
throughout the life of the unit. 
 
 
 
 
 
 
 
 


measures of Appendix B to 
Title 10 of the Code of Federal 
Regulations. 
 
Lower-tier safety features 
shall be designed, fabricated, 
erected, tested and operated 
in accordance with well-
established and accepted 
industry codes and quality 
standards. 


unambiguously 


embedded in 


Criterion 1. 
 


Important-to Safety-


but-not Safety-


Related is virtually 


undefined. This is a 


serious material flaw 


as the door is wide 


open for all manner 


of unrestrained 


regulatory 


interpretation and 


excess.  
 


The current criteria 


is unbounded and 


overly prescriptive 


with respect to 


safety features that 


are not Safety-


related. Placing 


safety-related and 


lower tier safety 


features on the same 


plane is not logical 


nor reasonable. 


2 Design bases for protection 
against natural phenomena. 
Structures, systems, and 
components important to 
safety shall be designed to 
withstand the effects of natural 
phenomena such as 
earthquakes, tornadoes, 
hurricanes, floods, tsunami, 
and seiches without loss of 
capability to perform their 
safety functions. The design 
bases for these structures, 
systems, and components 
shall reflect: (1) Appropriate 
consideration of the most 
severe of the natural 
phenomena that have been 


Design bases for protection 
against natural phenomena. 


Safety-Related 


features shall be designed to 
withstand the effects of 
natural phenomena such as 
earthquakes, tornadoes, 
hurricanes, floods, tsunami, 
and seiches without loss of 
capability to perform their 
Safety-Related functions. The 
design bases for these Safety-
Related structures, systems, 
and components shall reflect: 
(1) appropriate consideration 


The current criteria 


is overly prescriptive 


with respect to 


safety features that 


are not Safety-


related. 


 


Placing safety-


related and lower 


tier safety features 


on the same plane is 


not logical nor 


reasonable. 
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Table 1: Recommended ARDC Modifications 


Criterion ARDC Proposed ARDC Changes Comment Basis 
historically reported for the site 
and surrounding area, with 
sufficient margin for the limited 
accuracy, quantity, and period 
of time in which the historical 
data have been accumulated, 
(2) appropriate combinations 
of the effects of normal and 
accident conditions with the 
effects of the natural 
phenomena and (3) the 
importance of the safety 
functions to be performed. 
 
 
 
 
 
 
 
 
 
 
 


of the most severe of the 
natural phenomena that have 
been historically reported for 
the site and surrounding 
area, with sufficient margin 
for the limited accuracy, 
quantity, and period of time 
in which the historical data 
have been accumulated, and 
(2) appropriate combinations 
of the effects of normal and 
accident conditions with the 
effects of the natural 
phenomena. 


 


Lower-tier safety features 
shall be designed to be 
capable of operating 
following the applicable 
design basis events 
delineated for Safety-Related 
features. 


3 Fire protection. 
Structures, systems, and 
components important to 
safety shall be designed and 
located to minimize, consistent 
with other safety requirements, 
the probability and effect of 
fires and explosions. 
Noncombustible and heat 
resistant materials shall be 
used wherever practical 
throughout the unit, particularly 
in locations such as the 
containment and control room 
with safety- related equipment 
or structures, systems, and or 
components important to 
safety. Fire detection and 
fighting systems of appropriate 
capacity and capability shall 
be provided and designed to 


Fire protection. 
Fire avoidance, 


mitigation, detection and 
suppression features and 
measures shall be provided to 
assure a high level of 
protection of safety-related 
features from the effects of 
fires & explosions. Fire 
suppression features shall be 
designed to assure their 
rupture or inadvertent 
operation does not impair 
safety-related features. 
 


Lower-tier safety features 
shall be shielded from fires & 
explosions using appropriate 
fire avoidance, mitigation, 


The current criteria 


is needlessly 


prescriptive and 


overly broad in 


application. For 


instance, as the 


criteria currently 


stands, sewage lift 


stations would 


ostensibly be 


required to be 


fireproof. 
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Table 1: Recommended ARDC Modifications 


Criterion ARDC Proposed ARDC Changes Comment Basis 
minimize the adverse effects 
of fires on structures, systems, 
and components important to 
safety. Firefighting systems 
shall be designed to assure 
that their rupture or inadvertent 
operation does not significantly 
impair the safety capability of 
these structures, systems, and 
components. 


detection, and suppression 
features and methods.  
 
Fire protection features and 
measures are not safety-
Related. 


4 Environmental and dynamic 
effects design bases. 
Structures, systems, and 
components important to 
safety shall be designed to 
accommodate the effects of 
and to be compatible with the 
environmental conditions 
associated with normal 
operation, maintenance, 
testing, and postulated 
accidents, including loss of 
coolant accidents. These 
structures, systems, and 
components shall be 
appropriately protected against 
dynamic effects, including the 
effects of missiles, pipe 
whipping, and discharging 
fluids, that may result from 
equipment failures and from 
events and conditions outside 
the nuclear power unit. 
However, dynamic effects 
associated with postulated 
pipe ruptures in nuclear power 
units may be excluded from 
the design basis when 
analyses reviewed and 
approved by the Commission 
demonstrate that the 
probability of fluid system 
piping rupture is extremely low 
under conditions consistent 
with the design basis for the 
piping. 
 
 


Environmental and dynamic 
effects design bases. 


Safety-Related 


features shall be designed to 
accommodate the effects of 
and to be compatible with 
the environmental conditions 
associated with normal 
operation, maintenance, 
testing, and postulated 
design basis accidents and 
events, including loss of 
coolant accidents. These 
Safety-Related features shall 
be appropriately protected 
against dynamic effects, 
including the effects of 
missiles, pipe whipping, and 
discharging fluids, that may 
result from equipment 
failures and from events and 
conditions outside the 
nuclear power unit. 
However, dynamic effects 
associated with postulated 
high-energy reactor coolant 
boundary pipe ruptures in 
nuclear power units may be 
excluded from the design 
basis when analyses reviewed 
and approved by the 
Commission demonstrate 
that the probability of fluid 


The current criteria 


is overly prescriptive 


with respect to 


safety features that 


are not Safety-


related. 


 


Placing safety-


related and lower 


tier safety features 


on the same plane is 


not logical nor 


reasonable. 


 


 


 


 


 


 


 


All Safety-Related 


features already 


require approval by 


the NRC. 


In passing we note 


that unlike water 


reactors, large holes 


in an advanced 


reactor coolant 


boundary (piping & 


vessels) do not 


generally cause 


rapid catastrophic 


fuel failures owing 


to the use of passive 
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Table 1: Recommended ARDC Modifications 


Criterion ARDC Proposed ARDC Changes Comment Basis 
 
 
 
 
 
 
 
 
 
 
 


system piping rupture is 
extremely low under 
conditions consistent with 
the design basis for the pipe.  


 


Lower-tier safety features 
shall be designed to be 
capable of operating in 
environments associated with 
normal operation, 
maintenance, testing, and 
applicable design basis 
accidents and events.  
 


features to remove 


core decay heat.  


5 Sharing of structures, systems, 
and components. 
Structures, systems, and 
components important to 
safety shall not be shared 
among nuclear power units 
unless it can be shown that 
such sharing will not 
significantly impair their ability 
to perform their safety 
functions, including, in the 
event of an accident in one 
unit, an orderly shutdown and 
cooldown of the remaining 
units. 


Sharing of structures, 
systems, and components. 


Safety-related 


features shall not be shared 
among nuclear station units 
unless it can be 
demonstrated that such 
sharing (including effects of 
single failures) does not 
significantly impair the ability 
of each unit to perform their 
safety-related functions and 
for the entire station to 
achieve orderly shutdown and 
cooldown during design 
accidents and events. 
 


 


Lower-tier safety features 
may be shared between 
station units. 


Placing safety-


related and lower 


tier safety features 


on the same plane is 


not logical nor 


reasonable. 


14 Reactor coolant pressure 
boundary. 
The reactor coolant pressure 
boundary shall be designed, 
fabricated, erected, and tested 
so as to have an extremely low 
probability of abnormal 


Reactor coolant pressure 
boundary. 


The reactor coolant 


boundary shall be designed, 
fabricated, erected, and 
tested so as to have an 


Unlike water 


reactors, Advanced 


Reactors are not 


prone to rapid 


catastrophic fuel 


failures from holes 
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Table 1: Recommended ARDC Modifications 


Criterion ARDC Proposed ARDC Changes Comment Basis 
leakage, of rapidly propagating 
failure, and of gross rupture. 


demonstrated very extremely 
low probability of abnormal 
leakage, of rapidly 
propagating boundary failure, 
and of gross rupture. 


in the reactor coolant 


boundary. 


17 Electric power systems. 
An onsite electric power 
system and an offsite electric 
power system shall be 
provided to permit functioning 
of structures, systems, and 
components important to 
safety. The safety function for 
each system (assuming the 
other system is not 
functioning) shall be to provide 
sufficient capacity and 
capability to assure that (1) 
specified acceptable fuel 
design limits and design 
conditions of the reactor 
coolant pressure boundary are 
not exceeded as a result of 
anticipated operational 
occurrences and (2) the core 
is cooled and containment 
integrity and other vital 
functions are maintained in the 
event of postulated accidents.  
 
The onsite electric power 
supplies, including the 
batteries, and the onsite 
electric distribution system, 
shall have sufficient 
independence, redundancy, 
and testability to perform their 
safety functions assuming a 
single failure. 
 


Electric power from the 
transmission system to onsite 
electric distribution 
system shall be supplied by 
two physically independent 
circuits (not necessarily on 
separate rights of way) 
designed and located so as to 


Electric power systems. 
An onsite 


electric power system and an 
offsite electric power system 
shall be provided to permit 
functioning of safety features.   
 


Safety-related electrical 
systems shall be provided to 
assure the core is cooled, 
containment integrity is 
maintained and all other 
safety-related functions are 
accomplished in the event of 
design basis accidents and 
events. 
 


Lower-tier safety electrical 
systems shall provide 
sufficient capacity and 
capability to assure that 
specified acceptable fuel 
design limits and design 
conditions of the reactor 
coolant boundary are not 
exceeded as a result of 
anticipated operational 
occurrences.  
 
The onsite safety electric 
power supplies, … 
 
Electric power from the 
transmission system to onsite 
safety electric distribution 
systems shall be supplied by 
two physically independent 
offsite circuits … 


Consistency & 


clarity. 


 


Placing safety-


related and lower 


tier safety features 


on the same plane is 


not logical nor 


reasonable. 


 


In passing, we note 


that unlike water 


reactors, Advanced 


Reactors are not 


prone to rapid 


catastrophic fuel 


failures from loss of 


electrical power 


owing to the use of 


passive cooling 


methods. 


 


 


 


 


 


 


 


 


Consistency & 


clarity. Not all plant 


power supplies are 


associated with 


safety functions. 
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Table 1: Recommended ARDC Modifications 


Criterion ARDC Proposed ARDC Changes Comment Basis 
minimize to the extent practical 
the likelihood of their 
simultaneous failure under 
operating and postulated 
accident and environmental 
conditions. A switchyard 
common to both circuits is 
acceptable. Each of these 
circuits shall be designed to be 
available in sufficient time 
following a loss of all onsite 
alternating current power 
supplies and the other offsite 
electric power circuit, to assure 
that specified acceptable fuel 
design limits and design 
conditions of the reactor 
coolant pressure boundary are 
not exceeded. One of these 
circuits shall be designed to be 
available within a few seconds 
following a postulated loss-of 
coolant accident to assure that 
core cooling, containment 
integrity, and other vital safety 
functions are maintained. 
 
Provisions shall be included to 
minimize the probability of 
losing electric power from any 
of the remaining supplies as a 
result of, or coincident with, 
the loss of power generated by 
the nuclear power unit, the 
loss of power from the 
transmission network, or the 
loss of power from the onsite 
electric power supplies. 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
… acceptable fuel design 
limits and design conditions 
of the reactor coolant 
boundary. A safety-related 
circuit shall be designed to be 
rapidly (small fraction of a 
minute) available following a 
postulated design basis 
accident to assure that core 
cooling, containment integrity, 
and all other safety-related 
functions are maintained. 
 
Provisions shall be included 
… 


 


Lower-tier safety electrical 
distribution systems shall be 
designed to provide power for 
applicable safety functions 
and support the fast-transfer 
of electrical power.  
 


The offsite electrical 
transmission system 
(including the switchyard) is 
not a safety electrical system. 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Consistency & 


clarity. 


 


The core of 


Advanced Reactors 


are significantly 


more robust than 


those of water 


reactors. The need 


for emergency 


power is accordingly 


less critical. 


 


 


18 Inspection and testing of 
electric power systems. 
Electric power systems 
important to safety shall be 


Inspection and testing of 
electric power systems. 


Placing safety-


related and lower 


tier safety features 


on the same plane is 
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Table 1: Recommended ARDC Modifications 


Criterion ARDC Proposed ARDC Changes Comment Basis 
designed to permit appropriate 
periodic inspection and testing 
of important areas and 
features, such as wiring, 
insulation, connections, and 
switchboards, to assess the 
continuity of the systems and 
the condition of their 
components. The systems 
shall be designed with a 
capability to test periodically 
(1) the operability and 
functional performance of the 
components of the systems, 
such as onsite power sources, 
relays, switches, and buses, 
and (2) the operability of the 
systems as a whole and, 
under conditions as close to 
design as practical, the full 
operation sequence that brings 
the systems into operation, 
including operation of 
applicable portions of the 
protection system, and the 
transfer of power among the 
nuclear power unit, the offsite 
power system, and the onsite 
power system. 


Safety-related 


electrical power systems shall 
be … 


 


Lower-tier safety electrical 
systems shall be inspected 
and tested in accordance with 
well-established and accepted 
industry codes and standards. 


not logical nor 


reasonable. 


20 Protection system functions. Protection System Functions 
  The protection system is 


Safety-Related. 


Consistency & 


clarity. 


 


30 Quality of reactor coolant 
pressure boundary. 
Components which are part of 
the reactor coolant pressure 
boundary shall be designed, 
fabricated, erected, and tested 
to the highest quality 
standards practical. Means 
shall be provided for detecting 
and, to the extent practical, 
identifying the location of the 
source of reactor coolant 
leakage 
 


Quality of reactor coolant 
boundary 


Components which 


are part of the reactor coolant 
pressure boundary shall be 
designed, fabricated, erected, 


and tested to the quality 
standards of Criteria 1. 
Mean shall be … 


Consistency & 


clarity. 
 


In passing, we note 


that unlike water 


reactors, Advanced 


Reactors are not 


prone to rapid 


catastrophic fuel 


failures from holes 


in the reactor coolant 


boundary. 
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Table 1: Recommended ARDC Modifications 


Criterion ARDC Proposed ARDC Changes Comment Basis 


33 Reactor coolant inventory 
Maintenance makeup 


Reactor Coolant Inventory 
Maintenance. 


  Reactor coolant 


inventory maintenance 
features are not Safety-
Related  


Consistency & 


clarity. 


 


34 Residual heat removal. 
… 


Residual Heat Removal 
:  Residual heat removal 


features are not Safety-
Related.  
 


Consistency & 


clarity. 


 


35 Emergency core cooling. 
… 


Emergency Core Cooling 
:  Emergency core cooling 


features are Safety-Related. 


Consistency & 


clarity. 


 


38 Containment heat removal. 
… 


Containment Heat Removal 
  Containment heat 


removal features are Safety-
Related.  


Consistency & 


clarity. 


 


41 Containment atmosphere 
cleanup. 
… 


Containment Atmosphere 
Clean-up. 


 Containment 


atmosphere clean-up features 
are Safety-Related if required 
for containment structure 
integrity or prevention and 
mitigation of offsite 
exposures (as defined by 
10CFR50.34 and 100.11). 
Lower-tier safety 
containment atmosphere 
clean-up features are not 
Safety-Related. 


Consistency & 


clarity. 


 


44 Structural and equipment 
cooling Cooling water. 
In addition to the heat 
rejection capability of the 
residual heat removal system, 
A systems to transfer heat 
from structures, systems, and 
components important to 
safety, to an ultimate heat sink 
shall be provided, as 
necessary. The system safety 


Structural and Equipment 
Cooling 


… As necessary, 


during and after postulated 
design basis accidents and 
events, a safety-related 
system to transfer heat from 
safety-related features to an 


Consistency & 


clarity. 
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Table 1: Recommended ARDC Modifications 


Criterion ARDC Proposed ARDC Changes Comment Basis 
function shall be to transfer 
the combined heat load of 
these structures, systems, and 
components under normal 
operating and 


ultimate heat sink shall be 
provided. 


 


As necessary, transfer of heat 
loads during normal and 
anticipated operational 
occurrences shall be provided 
by a safety cooling system -- 
this system is not Safety-
Related. 
 


45 Inspection of structural and 
equipment cooling water 
systems. 


Inspection of Structural & 
Cooling Systems 


Lower-tier safety cooling 
systems shall be inspected 
using well established 
industry codes and standards. 


Consistency & 


clarity. 


 


46 Testing of cooling water 
system. 


Inspection of Structural & 
Cooling Systems. 


Lower-tier safety cooling 
systems shall be tested using 
well established industry 
codes and standards. 


Consistency & 


clarity. 


 


60 Control of releases of 
radioactive materials to the 
environment. 


Control of Releases of 
Radioactive Materials to the 
Environment 


  Features that prevent 


or mitigate off-site exposures 
(as defined by 10CFR50.34 
and 100.11) are Safety-
Related. Other safety features 
and methods for controlling 
releases are not. 
 


Consistency & 


clarity. 


 


61 Fuel storage and handling and 
radioactivity control 


Fuel Storage, Handling, and 
Radioactivity Control 


  Features that prevent 


or mitigate off-site exposures 
(as defined by 10CFR50.34 


Consistency & 


clarity. 
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Table 1: Recommended ARDC Modifications 


Criterion ARDC Proposed ARDC Changes Comment Basis 


and 100.11) are Safety-
Related. Other safety features 
and measures for fuel 
storage, handling and 
radioactivity control are not. 


62 Prevention of criticality in fuel 
storage and handling. 


Prevention of Criticality in 
Fuel Storage. 


  Features that prevent 


or mitigate off-site exposures 
(as defined by 10CFR50.34 
and 100.11) are Safety-
Related. Other safety features 
and measures for criticality 
control are not safety 
features are not. 


Consistency & 


clarity. 


 


63 Monitoring fuel and waste 
storage. 


Monitoring Fuel and Waste 
Storage 


  Features that prevent 


or mitigate off-site exposures 
(as defined by 10CFR50.34 
and 100.11) are Safety-
Related. Other safety features 
and measures for monitoring 
fuel and waste storage are 
not. 


Consistency & 


clarity. 


 


64 Monitoring radioactivity 
releases. 


Monitoring Radioactivity 
Releases 


  Features that prevent 


or mitigate off-site exposures 
(as defined by 10CFR50.34 
and 100.11) are Safety-
Related. Other safety features 
and measures for monitoring 
radioactive releases are not. 


Consistency & 


clarity. 
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ABSTRACT 
The Nuclear Regulatory Commission has sought public comments on potential changes to Appendix 
A (General Design Criterion) to Part 50 of the Code of Federal Regulations, in support of the 
deployment of Advanced Reactors. The current criterion define requirements for light water 
reactors. 
 

Advanced Reactors are several orders of magnitude safer than water reactors owing, in part, to the 
use of passive features for core cooling and fuel that cannot catastrophically fail. 
 

The NRC proposed changes do not adequately recognize the significant safety improvements of 
Advanced Reactors. To impose essentially unchanged requirements and regulatory efforts is neither 
logical nor reasonable. 
 

The existing criteria are clearly based on a tired approach to nuclear safety, with badly blurred 

distinctions between the highest level of safety (Safety-Related) and lower tiers of safety. While such 

an approach may have been warranted for water reactors, Advanced Reactors do not share the 

inherent shortcomings of the earlier designs.  

The above problems are easily remedied by simply clearly differentiating between safety 

requirements that are Safety-Related and those that are not. Such an approach yields a practical 

method for implementing a graduated, risk-informed approach to nuclear safety. 

Logically, regulatory efforts should be commiserate with the proven inherent level of safety of an 
advanced reactor. Further, the vast majority of regulatory efforts should be directed at the highest 
tier of safety. These key considerations should be clearly embedded in the regulations. 
 

Properly constructed Advanced Reactor Design Criteria should be expeditiously issued as a new 
appendix to the Code of Federal Regulations, as opposed to a NRC advice document (Regulatory 
Guide). Prolonged delays only serve to place the US further behind in the world-wide efforts to 
develop exceptionally safe advanced reactors. 

Hybrid Power
Technologies LLC

mailto:m.keller@hybridpwr.com
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The Nuclear Regulatory Commission (NRC) has proposed regulations governing Advanced Reactor 

Design Criteria (ARDC), as embodied in recommended changes to Appendix A to Part 50 of the Code of 

Federal Regulations.   
 

This document provides general comments on the NRC proposal while specific recommended changes 

are embodied in Table 1. 
 

General Comment #1: We note the current General Design Criteria employ the term “Important to 

Safety” while the term Safety-Related is used in other Code of Federal Regulation subparts (notably Title 

10 Part 50.2).  Unquestionably, a tiered approach to safety exists within the Code of Federal Regulations.  

However, the existing Appendix A uses but does not define the term “Important to Safety” which actually 

includes safety features that are not Safety-Related, as illustrated by Figure 1. This is a serious material 

flaw as the door is wide open for all manner of reactor designer confusion and regulatory overreach. 

More directly, the current criteria is unbounded and overly prescriptive with respect to safety features 

that are not Safety-related. Placing safety-related and lower tier safety features on the same plane is 

neither logical nor reasonable. Figure 2 provides a more logical approach. 

This problem is easily remedied by simply clearly differentiating between safety features that are Safety-

Related and those that are not. Our Table 1 provides suggested specific changes that yield a practical 

method for implementing a graduated, risk-informed approach to nuclear safety. 

General Comment #2: The NRC has stated that the intent is to issue the criterion as some form of a 

“Regulatory Guide”. We note such a document constitutes mere advice and is considerably far removed 

from lawful requirements and the force of the underlying Code of Federal Regulations.  
 

We are of the opinion that there should be only one Advanced Reactor Design Criteria and the document 

should be expeditiously issued as a new appendix to Title 10, Part 50 of the Code Federal Regulations. 

We are further of the opinion that not issuing a new appendix only serves to cause additional needless 

obstacles and delays to the development of advanced reactors in the US - no small wonder most 

advanced reactor developers are fleeing the US. 
 

General Comment #3: We are of the opinion that the shortcomings in the existing General Design Criteria 

should not be carried over into General Design Criteria for Advanced Reactors. As the needed corrections 

are straightforward, the opportunity should not be squandered. 
 

The NRC also requested comments on the proposed design criteria for Modular High Temperature Gas 

Reactors (MHTGR). While our hybrid design is based on a gas reactor, we do not agree with the proposals 

for the MHTGR. Our reasons are twofold: (a) we do not believe it prudent to forego a containment in 

light of the historical record of completely unexpected events causing massive core damage (i.e. Three 

Mile Island, Chernobyl, and Fukushima), and (b) The proposed Specified Acceptable Radionuclide 

Release Design Limits appear to us as needlessly and bafflingly complex. We will not use or endorse the 

MHTGR proposed changes to Appendix A. The NRC’s current “specified acceptable fuel design limit” 

approach strikes us as reasonable. 
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Figure 1: Overview - NRC “Important to Safety” 

 

 

Figure 2: More Logical Safety Functions & Regulatory Jurisdiction 

Important to Safety
(UNDEFINED)

SAFETY-RELATED
(DEFINED) 

Fire 
Protection

Radioactive 
Waste

Security

Important-to Safety 
but not Safety-Related

(UNDEFINED)

?

(1) The integrity of the reactor coolant 
pressure boundary;
(2) The capability to shutdown the reactor and 
maintain it in a safe shutdown condition;
(3) The capability to prevent or mitigate the 
consequences of accidents which could result in 
potential offsite exposures comparable to the 
applicable guidelines of set forth in 50.34 (a) (1) 
or 100.11 (refers to Code of Federal Regulations).

Safety-related (10CFR 50.2):  
Those structures, systems and 
components that are relied upon 
to remain functional during and 
following design basis events to 
assure:

?
?

REACTOR - 

Safety Features

Primary 

(Safety Related)

Secondary
(Supplemental 

Safety

Tertiary
(Associated with 

Safety)

Generally, features 

tangentially impacting safety.

Generally, active features to 

protect core & avoid undue 

off-site releases.

Generally, passive features to 

cool core and prevent 

unacceptable off-site radiation 

releases – see 10CFR50.2

Regulatory 

Approval

Regulatory 

Acceptance

Regulatory 

No Objection
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Table 1: Recommended ARDC Modifications 

Criterion ARDC Proposed ARDC Changes Comment Basis 

Preamble (not provided) 

Preamble: 
Advanced Reactors are 
defined as being 
demonstrably significantly 
safer than current water 
reactor designs (i.e. potential 
offsite radiation exposures to 
the unprotected public are 
several orders of magnitude 
less likely to occur). Passive 
features shall be provided to 
remove reactor decay heat. 
Passive features shall be 
provided to avoid 
unacceptable off-site 
radiation releases. The fuel 
cannot catastrophically fail. 
 

Regulatory efforts shall be 
proportionally commiserate 
with the Advanced Reactor’s 
proven level of safety and 
tiered safety levels. The 
highest tier (Safety-related 
features) are subject to 
regulatory approval. Lower 
tiers safety features are 
subject to acceptance and no 
objection (lowest safety tier) 
by regulatory agencies. 

 

Unambiguously 

establish the 

applicability and 

general scope for 

proposed regulation. 

 

 

 

1 Quality standards and records. 
Structures, systems, and 
components important to 
safety shall be designed, 
fabricated, erected, and tested 
to quality standards 
commensurate with the 
importance of the safety 
functions to be performed. 
Where generally recognized 
codes and standards are used, 
they shall be identified and 
evaluated to determine their 

Quality standards and 
records. 

The highest tier 

safety features (i.e. Safety-
Related structures, system 
and components as defined 
by Title 10 Part 50.2 of the 
Code of Federal Regulations) 
shall be designed, fabricated, 
erected, tested and operated 
in accordance with the quality 

Safety-Related is 

already defined by 

the Code of Federal 

Regulations. The 

quality standards for 

Safety-Related 

features are also 

already defined by 

the Code of Federal 

Regulations. This 

relationship should 

be clearly and 
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Table 1: Recommended ARDC Modifications 

Criterion ARDC Proposed ARDC Changes Comment Basis 
applicability, adequacy, and 
sufficiency and shall be 
supplemented or modified as 
necessary to assure a quality 
product in keeping with the 
required safety function. A 
quality assurance program 
shall be established and 
implemented in order to 
provide adequate assurance 
that these structures, systems, 
and components will 
satisfactorily perform their 
safety functions. Appropriate 
records of the design, 
fabrication, erection, and 
testing of structures, systems, 
and components important to 
safety shall be maintained by 
or under the control of the 
nuclear power unit licensee 
throughout the life of the unit. 
 
 
 
 
 
 
 
 

measures of Appendix B to 
Title 10 of the Code of Federal 
Regulations. 
 
Lower-tier safety features 
shall be designed, fabricated, 
erected, tested and operated 
in accordance with well-
established and accepted 
industry codes and quality 
standards. 

unambiguously 

embedded in 

Criterion 1. 
 

Important-to Safety-

but-not Safety-

Related is virtually 

undefined. This is a 

serious material flaw 

as the door is wide 

open for all manner 

of unrestrained 

regulatory 

interpretation and 

excess.  
 

The current criteria 

is unbounded and 

overly prescriptive 

with respect to 

safety features that 

are not Safety-

related. Placing 

safety-related and 

lower tier safety 

features on the same 

plane is not logical 

nor reasonable. 

2 Design bases for protection 
against natural phenomena. 
Structures, systems, and 
components important to 
safety shall be designed to 
withstand the effects of natural 
phenomena such as 
earthquakes, tornadoes, 
hurricanes, floods, tsunami, 
and seiches without loss of 
capability to perform their 
safety functions. The design 
bases for these structures, 
systems, and components 
shall reflect: (1) Appropriate 
consideration of the most 
severe of the natural 
phenomena that have been 

Design bases for protection 
against natural phenomena. 

Safety-Related 

features shall be designed to 
withstand the effects of 
natural phenomena such as 
earthquakes, tornadoes, 
hurricanes, floods, tsunami, 
and seiches without loss of 
capability to perform their 
Safety-Related functions. The 
design bases for these Safety-
Related structures, systems, 
and components shall reflect: 
(1) appropriate consideration 

The current criteria 

is overly prescriptive 

with respect to 

safety features that 

are not Safety-

related. 

 

Placing safety-

related and lower 

tier safety features 

on the same plane is 

not logical nor 

reasonable. 
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Table 1: Recommended ARDC Modifications 

Criterion ARDC Proposed ARDC Changes Comment Basis 
historically reported for the site 
and surrounding area, with 
sufficient margin for the limited 
accuracy, quantity, and period 
of time in which the historical 
data have been accumulated, 
(2) appropriate combinations 
of the effects of normal and 
accident conditions with the 
effects of the natural 
phenomena and (3) the 
importance of the safety 
functions to be performed. 
 
 
 
 
 
 
 
 
 
 
 

of the most severe of the 
natural phenomena that have 
been historically reported for 
the site and surrounding 
area, with sufficient margin 
for the limited accuracy, 
quantity, and period of time 
in which the historical data 
have been accumulated, and 
(2) appropriate combinations 
of the effects of normal and 
accident conditions with the 
effects of the natural 
phenomena. 

 

Lower-tier safety features 
shall be designed to be 
capable of operating 
following the applicable 
design basis events 
delineated for Safety-Related 
features. 

3 Fire protection. 
Structures, systems, and 
components important to 
safety shall be designed and 
located to minimize, consistent 
with other safety requirements, 
the probability and effect of 
fires and explosions. 
Noncombustible and heat 
resistant materials shall be 
used wherever practical 
throughout the unit, particularly 
in locations such as the 
containment and control room 
with safety- related equipment 
or structures, systems, and or 
components important to 
safety. Fire detection and 
fighting systems of appropriate 
capacity and capability shall 
be provided and designed to 

Fire protection. 
Fire avoidance, 

mitigation, detection and 
suppression features and 
measures shall be provided to 
assure a high level of 
protection of safety-related 
features from the effects of 
fires & explosions. Fire 
suppression features shall be 
designed to assure their 
rupture or inadvertent 
operation does not impair 
safety-related features. 
 

Lower-tier safety features 
shall be shielded from fires & 
explosions using appropriate 
fire avoidance, mitigation, 

The current criteria 

is needlessly 

prescriptive and 

overly broad in 

application. For 

instance, as the 

criteria currently 

stands, sewage lift 

stations would 

ostensibly be 

required to be 

fireproof. 
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Table 1: Recommended ARDC Modifications 

Criterion ARDC Proposed ARDC Changes Comment Basis 
minimize the adverse effects 
of fires on structures, systems, 
and components important to 
safety. Firefighting systems 
shall be designed to assure 
that their rupture or inadvertent 
operation does not significantly 
impair the safety capability of 
these structures, systems, and 
components. 

detection, and suppression 
features and methods.  
 
Fire protection features and 
measures are not safety-
Related. 

4 Environmental and dynamic 
effects design bases. 
Structures, systems, and 
components important to 
safety shall be designed to 
accommodate the effects of 
and to be compatible with the 
environmental conditions 
associated with normal 
operation, maintenance, 
testing, and postulated 
accidents, including loss of 
coolant accidents. These 
structures, systems, and 
components shall be 
appropriately protected against 
dynamic effects, including the 
effects of missiles, pipe 
whipping, and discharging 
fluids, that may result from 
equipment failures and from 
events and conditions outside 
the nuclear power unit. 
However, dynamic effects 
associated with postulated 
pipe ruptures in nuclear power 
units may be excluded from 
the design basis when 
analyses reviewed and 
approved by the Commission 
demonstrate that the 
probability of fluid system 
piping rupture is extremely low 
under conditions consistent 
with the design basis for the 
piping. 
 
 

Environmental and dynamic 
effects design bases. 

Safety-Related 

features shall be designed to 
accommodate the effects of 
and to be compatible with 
the environmental conditions 
associated with normal 
operation, maintenance, 
testing, and postulated 
design basis accidents and 
events, including loss of 
coolant accidents. These 
Safety-Related features shall 
be appropriately protected 
against dynamic effects, 
including the effects of 
missiles, pipe whipping, and 
discharging fluids, that may 
result from equipment 
failures and from events and 
conditions outside the 
nuclear power unit. 
However, dynamic effects 
associated with postulated 
high-energy reactor coolant 
boundary pipe ruptures in 
nuclear power units may be 
excluded from the design 
basis when analyses reviewed 
and approved by the 
Commission demonstrate 
that the probability of fluid 

The current criteria 

is overly prescriptive 

with respect to 

safety features that 

are not Safety-

related. 

 

Placing safety-

related and lower 

tier safety features 

on the same plane is 

not logical nor 

reasonable. 

 

 

 

 

 

 

 

All Safety-Related 

features already 

require approval by 

the NRC. 

In passing we note 

that unlike water 

reactors, large holes 

in an advanced 

reactor coolant 

boundary (piping & 

vessels) do not 

generally cause 

rapid catastrophic 

fuel failures owing 

to the use of passive 
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Table 1: Recommended ARDC Modifications 

Criterion ARDC Proposed ARDC Changes Comment Basis 
 
 
 
 
 
 
 
 
 
 
 

system piping rupture is 
extremely low under 
conditions consistent with 
the design basis for the pipe.  

 

Lower-tier safety features 
shall be designed to be 
capable of operating in 
environments associated with 
normal operation, 
maintenance, testing, and 
applicable design basis 
accidents and events.  
 

features to remove 

core decay heat.  

5 Sharing of structures, systems, 
and components. 
Structures, systems, and 
components important to 
safety shall not be shared 
among nuclear power units 
unless it can be shown that 
such sharing will not 
significantly impair their ability 
to perform their safety 
functions, including, in the 
event of an accident in one 
unit, an orderly shutdown and 
cooldown of the remaining 
units. 

Sharing of structures, 
systems, and components. 

Safety-related 

features shall not be shared 
among nuclear station units 
unless it can be 
demonstrated that such 
sharing (including effects of 
single failures) does not 
significantly impair the ability 
of each unit to perform their 
safety-related functions and 
for the entire station to 
achieve orderly shutdown and 
cooldown during design 
accidents and events. 
 

 

Lower-tier safety features 
may be shared between 
station units. 

Placing safety-

related and lower 

tier safety features 

on the same plane is 

not logical nor 

reasonable. 

14 Reactor coolant pressure 
boundary. 
The reactor coolant pressure 
boundary shall be designed, 
fabricated, erected, and tested 
so as to have an extremely low 
probability of abnormal 

Reactor coolant pressure 
boundary. 

The reactor coolant 

boundary shall be designed, 
fabricated, erected, and 
tested so as to have an 

Unlike water 

reactors, Advanced 

Reactors are not 

prone to rapid 

catastrophic fuel 

failures from holes 
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Table 1: Recommended ARDC Modifications 

Criterion ARDC Proposed ARDC Changes Comment Basis 
leakage, of rapidly propagating 
failure, and of gross rupture. 

demonstrated very extremely 
low probability of abnormal 
leakage, of rapidly 
propagating boundary failure, 
and of gross rupture. 

in the reactor coolant 

boundary. 

17 Electric power systems. 
An onsite electric power 
system and an offsite electric 
power system shall be 
provided to permit functioning 
of structures, systems, and 
components important to 
safety. The safety function for 
each system (assuming the 
other system is not 
functioning) shall be to provide 
sufficient capacity and 
capability to assure that (1) 
specified acceptable fuel 
design limits and design 
conditions of the reactor 
coolant pressure boundary are 
not exceeded as a result of 
anticipated operational 
occurrences and (2) the core 
is cooled and containment 
integrity and other vital 
functions are maintained in the 
event of postulated accidents.  
 
The onsite electric power 
supplies, including the 
batteries, and the onsite 
electric distribution system, 
shall have sufficient 
independence, redundancy, 
and testability to perform their 
safety functions assuming a 
single failure. 
 

Electric power from the 
transmission system to onsite 
electric distribution 
system shall be supplied by 
two physically independent 
circuits (not necessarily on 
separate rights of way) 
designed and located so as to 

Electric power systems. 
An onsite 

electric power system and an 
offsite electric power system 
shall be provided to permit 
functioning of safety features.   
 

Safety-related electrical 
systems shall be provided to 
assure the core is cooled, 
containment integrity is 
maintained and all other 
safety-related functions are 
accomplished in the event of 
design basis accidents and 
events. 
 

Lower-tier safety electrical 
systems shall provide 
sufficient capacity and 
capability to assure that 
specified acceptable fuel 
design limits and design 
conditions of the reactor 
coolant boundary are not 
exceeded as a result of 
anticipated operational 
occurrences.  
 
The onsite safety electric 
power supplies, … 
 
Electric power from the 
transmission system to onsite 
safety electric distribution 
systems shall be supplied by 
two physically independent 
offsite circuits … 

Consistency & 

clarity. 

 

Placing safety-

related and lower 

tier safety features 

on the same plane is 

not logical nor 

reasonable. 

 

In passing, we note 

that unlike water 

reactors, Advanced 

Reactors are not 

prone to rapid 

catastrophic fuel 

failures from loss of 

electrical power 

owing to the use of 

passive cooling 

methods. 

 

 

 

 

 

 

 

 

Consistency & 

clarity. Not all plant 

power supplies are 

associated with 

safety functions. 
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Table 1: Recommended ARDC Modifications 

Criterion ARDC Proposed ARDC Changes Comment Basis 
minimize to the extent practical 
the likelihood of their 
simultaneous failure under 
operating and postulated 
accident and environmental 
conditions. A switchyard 
common to both circuits is 
acceptable. Each of these 
circuits shall be designed to be 
available in sufficient time 
following a loss of all onsite 
alternating current power 
supplies and the other offsite 
electric power circuit, to assure 
that specified acceptable fuel 
design limits and design 
conditions of the reactor 
coolant pressure boundary are 
not exceeded. One of these 
circuits shall be designed to be 
available within a few seconds 
following a postulated loss-of 
coolant accident to assure that 
core cooling, containment 
integrity, and other vital safety 
functions are maintained. 
 
Provisions shall be included to 
minimize the probability of 
losing electric power from any 
of the remaining supplies as a 
result of, or coincident with, 
the loss of power generated by 
the nuclear power unit, the 
loss of power from the 
transmission network, or the 
loss of power from the onsite 
electric power supplies. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
… acceptable fuel design 
limits and design conditions 
of the reactor coolant 
boundary. A safety-related 
circuit shall be designed to be 
rapidly (small fraction of a 
minute) available following a 
postulated design basis 
accident to assure that core 
cooling, containment integrity, 
and all other safety-related 
functions are maintained. 
 
Provisions shall be included 
… 

 

Lower-tier safety electrical 
distribution systems shall be 
designed to provide power for 
applicable safety functions 
and support the fast-transfer 
of electrical power.  
 

The offsite electrical 
transmission system 
(including the switchyard) is 
not a safety electrical system. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Consistency & 

clarity. 

 

The core of 

Advanced Reactors 

are significantly 

more robust than 

those of water 

reactors. The need 

for emergency 

power is accordingly 

less critical. 

 

 

18 Inspection and testing of 
electric power systems. 
Electric power systems 
important to safety shall be 

Inspection and testing of 
electric power systems. 

Placing safety-

related and lower 

tier safety features 

on the same plane is 
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Table 1: Recommended ARDC Modifications 

Criterion ARDC Proposed ARDC Changes Comment Basis 
designed to permit appropriate 
periodic inspection and testing 
of important areas and 
features, such as wiring, 
insulation, connections, and 
switchboards, to assess the 
continuity of the systems and 
the condition of their 
components. The systems 
shall be designed with a 
capability to test periodically 
(1) the operability and 
functional performance of the 
components of the systems, 
such as onsite power sources, 
relays, switches, and buses, 
and (2) the operability of the 
systems as a whole and, 
under conditions as close to 
design as practical, the full 
operation sequence that brings 
the systems into operation, 
including operation of 
applicable portions of the 
protection system, and the 
transfer of power among the 
nuclear power unit, the offsite 
power system, and the onsite 
power system. 

Safety-related 

electrical power systems shall 
be … 

 

Lower-tier safety electrical 
systems shall be inspected 
and tested in accordance with 
well-established and accepted 
industry codes and standards. 

not logical nor 

reasonable. 

20 Protection system functions. Protection System Functions 
  The protection system is 

Safety-Related. 

Consistency & 

clarity. 

 

30 Quality of reactor coolant 
pressure boundary. 
Components which are part of 
the reactor coolant pressure 
boundary shall be designed, 
fabricated, erected, and tested 
to the highest quality 
standards practical. Means 
shall be provided for detecting 
and, to the extent practical, 
identifying the location of the 
source of reactor coolant 
leakage 
 

Quality of reactor coolant 
boundary 

Components which 

are part of the reactor coolant 
pressure boundary shall be 
designed, fabricated, erected, 

and tested to the quality 
standards of Criteria 1. 
Mean shall be … 

Consistency & 

clarity. 
 

In passing, we note 

that unlike water 

reactors, Advanced 

Reactors are not 

prone to rapid 

catastrophic fuel 

failures from holes 

in the reactor coolant 

boundary. 
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Table 1: Recommended ARDC Modifications 

Criterion ARDC Proposed ARDC Changes Comment Basis 

33 Reactor coolant inventory 
Maintenance makeup 

Reactor Coolant Inventory 
Maintenance. 

  Reactor coolant 

inventory maintenance 
features are not Safety-
Related  

Consistency & 

clarity. 

 

34 Residual heat removal. 
… 

Residual Heat Removal 
:  Residual heat removal 

features are not Safety-
Related.  
 

Consistency & 

clarity. 

 

35 Emergency core cooling. 
… 

Emergency Core Cooling 
:  Emergency core cooling 

features are Safety-Related. 

Consistency & 

clarity. 

 

38 Containment heat removal. 
… 

Containment Heat Removal 
  Containment heat 

removal features are Safety-
Related.  

Consistency & 

clarity. 

 

41 Containment atmosphere 
cleanup. 
… 

Containment Atmosphere 
Clean-up. 

 Containment 

atmosphere clean-up features 
are Safety-Related if required 
for containment structure 
integrity or prevention and 
mitigation of offsite 
exposures (as defined by 
10CFR50.34 and 100.11). 
Lower-tier safety 
containment atmosphere 
clean-up features are not 
Safety-Related. 

Consistency & 

clarity. 

 

44 Structural and equipment 
cooling Cooling water. 
In addition to the heat 
rejection capability of the 
residual heat removal system, 
A systems to transfer heat 
from structures, systems, and 
components important to 
safety, to an ultimate heat sink 
shall be provided, as 
necessary. The system safety 

Structural and Equipment 
Cooling 

… As necessary, 

during and after postulated 
design basis accidents and 
events, a safety-related 
system to transfer heat from 
safety-related features to an 

Consistency & 

clarity. 
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function shall be to transfer 
the combined heat load of 
these structures, systems, and 
components under normal 
operating and 

ultimate heat sink shall be 
provided. 

 

As necessary, transfer of heat 
loads during normal and 
anticipated operational 
occurrences shall be provided 
by a safety cooling system -- 
this system is not Safety-
Related. 
 

45 Inspection of structural and 
equipment cooling water 
systems. 

Inspection of Structural & 
Cooling Systems 

Lower-tier safety cooling 
systems shall be inspected 
using well established 
industry codes and standards. 

Consistency & 

clarity. 

 

46 Testing of cooling water 
system. 

Inspection of Structural & 
Cooling Systems. 

Lower-tier safety cooling 
systems shall be tested using 
well established industry 
codes and standards. 

Consistency & 

clarity. 

 

60 Control of releases of 
radioactive materials to the 
environment. 

Control of Releases of 
Radioactive Materials to the 
Environment 

  Features that prevent 

or mitigate off-site exposures 
(as defined by 10CFR50.34 
and 100.11) are Safety-
Related. Other safety features 
and methods for controlling 
releases are not. 
 

Consistency & 

clarity. 

 

61 Fuel storage and handling and 
radioactivity control 

Fuel Storage, Handling, and 
Radioactivity Control 

  Features that prevent 

or mitigate off-site exposures 
(as defined by 10CFR50.34 

Consistency & 

clarity. 
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and 100.11) are Safety-
Related. Other safety features 
and measures for fuel 
storage, handling and 
radioactivity control are not. 

62 Prevention of criticality in fuel 
storage and handling. 

Prevention of Criticality in 
Fuel Storage. 

  Features that prevent 

or mitigate off-site exposures 
(as defined by 10CFR50.34 
and 100.11) are Safety-
Related. Other safety features 
and measures for criticality 
control are not safety 
features are not. 

Consistency & 

clarity. 

 

63 Monitoring fuel and waste 
storage. 

Monitoring Fuel and Waste 
Storage 

  Features that prevent 

or mitigate off-site exposures 
(as defined by 10CFR50.34 
and 100.11) are Safety-
Related. Other safety features 
and measures for monitoring 
fuel and waste storage are 
not. 

Consistency & 

clarity. 

 

64 Monitoring radioactivity 
releases. 

Monitoring Radioactivity 
Releases 

  Features that prevent 

or mitigate off-site exposures 
(as defined by 10CFR50.34 
and 100.11) are Safety-
Related. Other safety features 
and measures for monitoring 
radioactive releases are not. 

Consistency & 

clarity. 
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