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U.S. Nuclear Industry Council (USNIC) suggested update to  
Part 53 NRC Preliminary Language, with Discussion  (2021-02-03) 

 
NRC Preliminary Language USNIC Revised Preliminary 

Language 
USNIC Discussion 

Subpart B - Technology-Inclusive Safety 
Requirements 
 

Subpart B - Technology-Inclusive 
Safety Requirements 
 

An objective for Part 53 regulations should be to provide as much 
clarity and simplicity as possible in each Subpart and only include 
higher level performance-based requirements that demonstrate 
adequate protection. Processes for demonstrating the safety case 
should not be defined in rulemaking and should be developed as 
guidance, when necessary. 
 
Subpart B should be focused on just the safety requirements, and 
is envisioned to include sections related to topics such as scope, 
definitions, interpretations, relationships to other parts, 
communications, misconduct, employee protections, and 
exemptions. Most sections will be developed based on similar 
requirements in existing parts of NRC regulations. 
 
Part 53 should establish the minimum criteria and supporting 
information necessary for demonstrating the safety case with a 
level of detail that is commensurate with its contribution to the 
safety case arguments. Subpart B should not add additional 
requirements. The potential for reduced source terms for advanced 
reactors and the use of high level performance-based requirements 
brings significant opportunities to reduce the number of 
requirements required to justify adequate protection. 
 
Focus of Part 53 should provide a clear adequate protection 
standard (radiological foundation) 

• Requirements predicated by fundamental safety functions  
• Any requirements established in the remainder of Part 53 

should have a clear nexus to supporting the adequate 
protection standard 

• The Adequate Protection standard should be independent 
of technology, reactor size, or selected licensing process.  

Avoid regulatory requirements that are not needed for adequate 
protection 

• Do not add new requirements that result in a higher 
standard for adequate protection than currently exists in 10 
CFR Part 50 and 52. 
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• Do not add Beyond Design Basis Accidents or expand the 
scope of Part 53 by including a Minimize Danger and 
Protect Property Standard.  

Safety Objectives and Criteria 
§ 53.200 Safety Objectives.  
Each advanced nuclear plant must be 
designed, constructed, operated, and 
decommissioned such that there is 
reasonable assurance of adequate 
protection of the public health and safety 
and the common defense and security. In 
addition, each advanced nuclear plant must 
take such additional measures to protect 
public health and minimize danger to life or 
property as may be reasonable when 
considering technology changes, economic 
costs, operating experience, or other factors 
identified in the assessments performed 
under the facility safety program required by 
§ 53.800. 

§ 53.200 Safety Objectives  
Each nuclear plant must be designed, 
constructed, operated, and 
decommissioned such that there is 
reasonable assurance of adequate 
protection of the public health and 
safety and the common defense and 
security. Reasonable assurance of 
adequate protections is provided when 
a technology incorporates design 
features and programmatic controls that 
demonstrate that the safety functions 
developed in [53.220] can be reliably 
performed when called upon; and, the 
radiological safety criteria contained in 
[53.210] are satisfied. 

Some changes from NRC preliminary language  
 

§ 53.220 First Tier Safety Criteria.  
(a) Design features and programmatic 
controls must be provided for each 
advanced nuclear plant to ensure the 
contribution to total effective dose 
equivalent to individual members of the 
public from normal plant operation does not 
exceed 0.1 rem (1 mSv) in a year and the 
contribution to dose in any unrestricted area 
does not exceed 0.002 rem (0.02 
millisievert) in any one hour.  
(b) Design features and programmatic 
controls must be provided for each 
advanced nuclear plant such that analyses 
of licensing basis events in accordance with 
§ 53.240 demonstrate with high confidence 
that events with an upper bound frequency 
greater than approximately once per 10,000 
years meet the following: (1) An individual 
located at any point on the boundary of the 
exclusion area for any 2-hour period 
following the onset of the postulated fission 
product release would not receive a 

§ 53.210 Transient and Accident 
Radiological Safety Criteria.  
Assessments of design basis events 
must demonstrate the following: 

(1) An individual located at any 
point on the site boundary of 
the exclusion area for any 2-
hour period following the onset 
of the postulated fission product 
release would not receive a 
radiation dose in excess of 25 
rem (250 mSv) total effective 
dose equivalent when 
evaluated using best estimate 
methodologies; and 
(2) An individual located at any 
point on the outer boundary of 
the low population zone who is 
exposed to the radioactive 
cloud resulting from the 
postulated fission product 
release (during the entire period 
of its passage) would not 

Transient and Accident Radiological Safety Criteria would replace 
“§ 53.220 First Tier Safety Criteria” in NRC staff’s preliminary 
language. The concept is to collect all the radiological 
consequence safety criteria in one section and to separate the 
consequence criteria into selected categories. 
 
USNIC language in this section is a working draft, but is provided to 
assist NRC in reconsidering ways to redraft Subpart B.  
 
Assessments of postulated initiating events, perhaps with an upper 
bound frequency greater than approximately once per 100 years, 
could be established in guidance for particular types of 
methodology.  
 
Clarity is needed from NRC staff to understand what intent is for 
consequence limits or any event sequences “greater than 
approximately once per 10,000 years.” 
NRC preliminary language permits releases from anticipated 
operational occurrences (AOOs) to impose a dose on an individual 
of 25 rem, but not sure if that was the staff intent (and may not be 
consistent with language of NEI 18-04 or RG 1.233).  
  
Language should consider microreactors. 
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radiation dose in excess of 25 rem (250 
mSv) total effective dose equivalent; and (2) 
An individual located at any point on the 
outer boundary of the low population zone 
who is exposed to the radioactive cloud 
resulting from the postulated fission product 
release (during the entire period of its 
passage) would not receive a radiation dose 
in excess of 25 rem (250 mSv) total 
effective dose equivalent.  
(c) Design features and programmatic 
controls beyond those needed for 
paragraphs (a) and (b) of this section must 
be provided for each advanced nuclear 
plant to satisfy additional requirements 
established by the NRC for ensuring 
reasonable assurance of adequate 
protection of the public health and safety 
and maintaining common defense and 
security. 

receive a radiation dose in 
excess of 25 rem (250 mSv) 
total effective dose equivalent 
when evaluated using best 
estimate methodologies 

 

§ 53.230 Second Tier Safety Criteria.  
(a) Design features and programmatic 
controls must be provided for each 
advanced nuclear plant to ensure the 
estimated total effective dose equivalent to 
individual members of the public from 
effluents resulting from normal plant 
operation are as low as is reasonably 
achievable taking into account the state of 
technology, the economics of improvements 
in relation to the state of technology, 
operating experience, the economics of 
improvements in relation to benefits to the 
public health and safety and other factors 
included in the assessments performed 
under the facility safety program required by 
§ 53.800. Performance objectives for design 
features and programmatic controls must be 
established such that: (1) The calculated 
annual total quantity of all radioactive 
material above background to be released 
from each advanced nuclear plant to 
unrestricted areas will not result in an 

DELETED  
 
 

Delete “Second Tier Safety Criteria” in NRC preliminary language.  
 
NRC’s proposed section is problematic, because it introduces new 
terminology and tries to institute ALARA as a design criteria, which 
is more burdensome than today.  NRC does not need to require 
ALARA because safe is safe, so why set a criterion for safety then 
say that you have to be safer than what is reasonable to protect the 
public?  
 
NRC Preliminary section (b)(2) has been removed because it 
establishes requirements that would be difficult to demonstrate 
compliance. Based on a large majority of developers who are 
USNIC members, USNIC recommended in public statements on 7 
January 2021 that section (b)(2) dealing with Quantitative Health 
Objectives from 53.23 be removed, and provided the following: 

• No parallel QHO requirement in 10 CFR 20, 50, or 52. 
• QHO calculations would be required in addition to 

quantitative limits at site boundaries in 53.23. 
• QHO method was attempted in 1986 but was deemed 

impractical and replaced by core damage frequency (CDF) 
and large early release frequency (LERF) in 1990 
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estimated annual dose or dose commitment 
from liquid effluents for any individual in an 
unrestricted area from all pathways of 
exposure in excess of 3 millirems to the 
total body or 10 millirems to any organ. (2) 
The calculated annual total quantity of all 
radioactive material above background to 
be released from each advanced nuclear 
plant to the atmosphere will not result in an 
estimated annual air dose from gaseous 
effluents at any location near ground level 
which could be occupied by individuals in 
unrestricted areas in excess of 10 millirads 
for gamma radiation or 20 millirads for beta 
radiation.  
(b) Design features and programmatic 
controls must be provided to: (1) Ensure 
plant SSCs, personnel, and programs 
provide the necessary capabilities and 
maintain the necessary reliability to address 
licensing basis events in accordance with § 
53.240 and provide measures for defense-
in-depth in accordance with § 53.250; and 
(2) Maintain overall cumulative plant risk 
from licensing basis events such that the 
risk to an average individual within the 
vicinity of the plant receiving a radiation 
dose with the potential for immediate health 
effects remains below five in 10 million 
years and below two in one million years for 
a radiation dose with the potential to cause 
latent health effects 

Safety Functions. 
§ 53.210 Safety Functions.  
(a) The primary safety function is limiting the 
release of radioactive materials from the 
facility and must be maintained during 
routine operation and for licensing basis 
events over the life of the plant.  
(b) Additional safety functions supporting 
the retention of radioactive materials during 
routine operation and licensing basis 
events—such as controlling heat 

§ 53.220 Safety Functions. 
(a) The primary fundamental safety 
function is limiting the release of 
radioactive materials from the facility 
and must be maintained during routine 
operation and for licensing basis events 
over the life of the plant. 
 
(b) The additional fundamental safety 
functions of controlling heat generation, 

Suggest Safety Functions (§ 53.210 in NRC preliminary language) 
be listed after Safety Criteria, because the safety functions flow 
from the Safety Criteria. 
 
Added “fundamental” because term is used internationally and in 
other NRC documents  
 
Language reworded (b) for clarity.  
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generation, heat removal, and chemical 
interactions--must be defined. 
(c) Design features and programmatic 
controls serve to fulfill the primary safety 
function and additional safety functions and 
must be maintained over the life of the 
plant. 

heat removal, and chemical interactions 
also must be defined. 

Language excludes the generic NRC preliminary language “(c) 
Design features and programmatic controls serve to fulfill the 
primary safety function and additional safety functions and must be 
maintained over the life of the plant” that restates what is in (a) and 
(b). 

Other Topics 
§ 53.240 Licensing Basis Events.  
Licensing basis events must be identified for 
each advanced nuclear plant and analyzed 
in accordance with § 53.[3x] to support 
assessments of the safety requirements of 
this subpart B. The licensing basis events 
must address combinations of malfunctions 
of plant SSCs, human errors, and the 
effects of external hazards ranging from 
anticipated operational occurrences to 
highly unlikely event sequences that are not 
expected to occur in the life of the advanced 
nuclear plant. The evaluation of licensing 
basis events must be used to confirm the 
adequacy of design features and 
programmatic controls needed to satisfy first 
and second tier safety criteria of this subpart 
and to establish related functional 
requirements for plant SSCs, personnel, 
and programs.  

§ 53.230 Licensing Basis Events.  
Licensing basis events must be 
identified for each nuclear plant and 
analyzed in accordance with § 53.[3x] to 
support assessments of the safety 
functions of this subpart B.  The 
licensing basis events must address 
combinations of malfunctions of plant 
SSCs, human errors, and the effects of 
external hazards ranging from 
anticipated operational occurrences to 
highly unlikely event sequences that are 
not expected to occur in the life of the 
advanced nuclear plant.  The evaluation 
of licensing basis events must be used 
to satisfy the safety functions of this 
subpart and to establish related 
functional requirements for plant SSCs, 
personnel, and programs.  

“53.240 Licensing Basis Events” in NRC language is really more a 
discussion of technical or analysis requirements and could be 
moved to its own section in subpart C, but OK in Subpart B.  
 
“Advanced” taken out, unless term will be described in Part 53. 
 
Guidance is needed. For instance, Licensing Basis Events 
guidance is needed to define and give meaning to “anticipated 
operational occurrences to highly unlikely event sequences that are 
not expected to occur in the life of the advanced nuclear plant”  
 

§ 53.250 Defense in Depth Objectives 
Measures must be taken for each advanced 
nuclear plant to ensure appropriate defense 
in depth is provided to compensate for 
epistemic and aleatory uncertainties such 
that there is high confidence that the safety 
criteria in this subpart B are met over the life 
of the plant. The epistemic and aleatory 
uncertainties to be considered include those 
related to the ability of barriers to limit the 
release of radioactive materials from the 
facility during routine operation and for 
licensing basis events and those related to 
the reliability and performance of plant 
SSCs and personnel, and programmatic 

§ 53.240 Defense in Depth Objectives 
The facility must provide, as necessary, 
defense-in-depth that is appropriate 
given the SSCs to perform the required 
facility function(s) and the significance 
of the impact if the SSCs fail to perform 
the required facility function.  
 
 

Defense in Depth is important in supporting an adequate safety 
case for both LMP and non-LMP applications— by conducting 
analyses to evaluate uncertainties and potentially increase margins.  
 
The objectives in USNIC proposed language set minimum 
requirements that would need to be demonstrated to present an 
argument that a technology provides sufficient defense in depth. 
Defense in Depth guidance is needed, and suggested guidance is 
provided below:  
 

Defense in Depth Guidance should state that DID is 
important in supporting an adequate safety case for both 
LMP and non-LMP applications. Guidance should define 
what is adequate DID for the range of potential reactor 
designs and features that prevents and mitigates accidents 
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controls. Measures to compensate for these 
uncertainties can include increased safety 
margins in the design of SSCs and 
providing alternate means to accomplish 
safety functions. No single design or 
operational feature, no matter how robust, 
should be exclusively relied upon to meet 
the safety criteria of 10 CFR part 53.  

that release radiation or hazardous materials. Adequate 
DID will be different for unique reactors, such as reactor 
design using TRISO fuel (e.g., fuel that doesn’t melt at 
extreme temperatures), and a reactor with highly reliable 
passive cooling (e.g. Reactor Vessel Auxiliary Cooling 
System).  
 
Guidance should discuss required analysis of Defense in 
Depth when physics or inherent features of a design have 
already resolved or removed the potential for releases of 
large amounts of radioactivity. Guidance needed on how 
DID would be implemented and used, and how a licensee 
could translate this approach into preparing an application.   
 
Guidance may provide acceptance criteria for Part 53 
Defense in Depth, because there is no precedent or 
guidance on establishing what will be sufficient. 

 
Defense in Depth is more of a design and analysis topic and could 
more appropriately be included in Subpart C. 

Routine Operation 
53.260 Protection of Plant Workers 
(a) Design features and programmatic 
controls must exist for each advanced 
nuclear plant to ensure that radiological 
dose to plant workers does not exceed the 
occupational dose limits provided in subpart 
C to 10 CFR part 20.  
(b) The licensee must use, to the extent 
practical, procedures and engineering 
controls based upon sound radiation 
protection principles to achieve occupational 
doses and doses to members of the public 
that are as low as is reasonably achievable. 

53.250 Routine Operation Radiation 
Protection  
 
Routine operations must meet 10 CFR 
Part 20 Subpart C and Subpart D. 

Can rely on Part 20 Subparts C & D for worker and public 
protection dose limits, so no need to restate language in Part 53.  
NRC preliminary language text can be dropped if there is reference 
to relevant parts of Part 20.  
 
Should not refer to ALARA because that does not address 
adequate safety, and addresses other interests. 
 
Occupational exposure in a requirement for radiation protection, 
because radiation protection is focused on protecting the plant 
worker. This Routine Operation section applies only to operational 
considerations and not to the design of the facility.  

 
 
If people have comments or suggestions, contact Cyril Draffin, Senior Fellow, Advanced Nuclear, U.S. Nuclear Industry Council; 
cyril.draffin@usnic.org 
 


