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(b) If there are conflicting applica-
tions for a limited opportunity for such 
license, the Commission will give pre-
ferred consideration in the following 
order: First, to applications submitted 
by public or cooperative bodies for fa-
cilities to be located in high cost power 
areas in the United States; second, to 
applications submitted by others for 
facilities to be located in such areas; 
third, to applications submitted by 
public or cooperative bodies for facili-
ties to be located in other than high 
cost power areas; and, fourth, to all 
other applicants. 

(c) The licensee who transmits elec-
tric energy in interstate commerce, or 
sells it at wholesale in interstate com-
merce, shall be subject to the regu-
latory provisions of the Federal Power 
Act. 

(d) Nothing shall preclude any gov-
ernment agency, now or hereafter au-
thorized by law to engage in the pro-
duction, marketing, or distribution of 
electric energy, if otherwise qualified, 
from obtaining a construction permit 
or operating license under this part, or 
a combined license under part 52 of this 
chapter for a utilization facility for the 
primary purpose of producing electric 
energy for disposition for ultimate pub-
lic consumption. 

(e) Applications for a design certifi-
cation, combined license, manufac-
turing license, operating license or 
standard design approval that propose 
nuclear reactor designs which differ 
significantly from light-water reactor 
designs that were licensed before 1997. 
Or use simplified, inherent, passive, or 
other innovative means to accomplish 
their safety functions will be approved 
only if: 

(1)(i) The performance of each safety 
feature of the design has been dem-
onstrated through either analysis, ap-
propriate test programs, experience, or 
a combination thereof; 

(ii) Interdependent effects among the 
safety features of the design are ac-
ceptable, as demonstrated by analysis, 
appropriate test programs, experience, 
or a combination thereof; and 

(iii) Sufficient data exist on the safe-
ty features of the design to assess the 
analytical tools used for safety anal-
yses over a sufficient range of normal 
operating conditions, transient condi-

tions, and specified accident sequences, 
including equilibrium core conditions; 
or 

(2) There has been acceptable testing 
of a prototype plant over a sufficient 
range of normal operating conditions, 
transient conditions, and specified ac-
cident sequences, including equi-
librium core conditions. If a prototype 
plant is used to comply with the test-
ing requirements, then the NRC may 
impose additional requirements on 
siting, safety features, or operational 
conditions for the prototype plant to 
protect the public and the plant staff 
from the possible consequences of acci-
dents during the testing period. 

[21 FR 355, Jan. 19, 1956, as amended at 35 FR 
19660, Dec. 29, 1970; 63 FR 50480, Sept. 22, 1998; 
72 FR 49494, Aug. 28, 2007; 82 FR 52825, Nov. 
15, 2017] 

§ 50.44 Combustible gas control for nu-
clear power reactors. 

(a) Definitions—(1) Inerted atmosphere 
means a containment atmosphere with 
less than 4 percent oxygen by volume. 

(2) Mixed atmosphere means that the 
concentration of combustible gases in 
any part of the containment is below a 
level that supports combustion or deto-
nation that could cause loss of contain-
ment integrity. 

(b) Requirements for currently-licensed 
reactors. Each boiling or pressurized 
water nuclear power reactor with an 
operating license on October 16, 2003, 
except for those facilities for which the 
certifications required under 
§ 50.82(a)(1) have been submitted, must 
comply with the following require-
ments, as applicable: 

(1) Mixed atmosphere. All 
containments must have a capability 
for ensuring a mixed atmosphere. 

(2) Combustible gas control. (i) All boil-
ing water reactors with Mark I or 
Mark II type containments must have 
an inerted atmosphere. 

(ii) All boiling water reactors with 
Mark III type containments and all 
pressurized water reactors with ice 
condenser containments must have the 
capability for controlling combustible 
gas generated from a metal-water reac-
tion involving 75 percent of the fuel 
cladding surrounding the active fuel re-
gion (excluding the cladding sur-
rounding the plenum volume) so that 
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2 The requirements of this paragraph apply 
only to water-cooled reactor designs with 
characteristics (e.g., type and quantity of 
cladding materials) such that the potential 
for production of combustible gases is com-
parable to light water reactor designs li-
censed as of October 16, 2003. 

there is no loss of containment struc-
tural integrity. 

(3) Equipment survivability. All boiling 
water reactors with Mark III 
containments and all pressurized water 
reactors with ice condenser 
containments that do not rely upon an 
inerted atmosphere inside containment 
to control combustible gases must be 
able to establish and maintain safe 
shutdown and containment structural 
integrity with systems and components 
capable of performing their functions 
during and after exposure to the envi-
ronmental conditions created by the 
burning of hydrogen. Environmental 
conditions caused by local detonations 
of hydrogen must also be included, un-
less such detonations can be shown un-
likely to occur. The amount of hydro-
gen to be considered must be equiva-
lent to that generated from a metal- 
water reaction involving 75 percent of 
the fuel cladding surrounding the ac-
tive fuel region (excluding the cladding 
surrounding the plenum volume). 

(4) Monitoring. (i) Equipment must be 
provided for monitoring oxygen in 
containments that use an inerted at-
mosphere for combustible gas control. 
Equipment for monitoring oxygen 
must be functional, reliable, and capa-
ble of continuously measuring the con-
centration of oxygen in the contain-
ment atmosphere following a signifi-
cant beyond design-basis accident for 
combustible gas control and accident 
management, including emergency 
planning. 

(ii) Equipment must be provided for 
monitoring hydrogen in the contain-
ment. Equipment for monitoring hy-
drogen must be functional, reliable, 
and capable of continuously measuring 
the concentration of hydrogen in the 
containment atmosphere following a 
significant beyond design-basis acci-
dent for accident management, includ-
ing emergency planning. 

(5) Analyses. Each holder of an oper-
ating license for a boiling water reac-
tor with a Mark III type of contain-
ment or for a pressurized water reactor 
with an ice condenser type of contain-
ment, shall perform an analysis that: 

(i) Provides an evaluation of the con-
sequences of large amounts of hydro-
gen generated after the start of an ac-
cident (hydrogen resulting from the 

metal-water reaction of up to and in-
cluding 75 percent of the fuel cladding 
surrounding the active fuel region, ex-
cluding the cladding surrounding the 
plenum volume) and include consider-
ation of hydrogen control measures as 
appropriate; 

(ii) Includes the period of recovery 
from the degraded condition; 

(iii) Uses accident scenarios that are 
accepted by the NRC staff. These sce-
narios must be accompanied by suffi-
cient supporting justification to show 
that they describe the behavior of the 
reactor system during and following an 
accident resulting in a degraded core. 

(iv) Supports the design of the hydro-
gen control system selected to meet 
the requirements of this section; and, 

(v) Demonstrates, for those reactors 
that do not rely upon an inerted at-
mosphere to comply with paragraph 
(b)(2)(ii) of this section, that: 

(A) Containment structural integrity 
is maintained. Containment structural 
integrity must be demonstrated by use 
of an analytical technique that is ac-
cepted by the NRC staff in accordance 
with § 50.90. This demonstration must 
include sufficient supporting justifica-
tion to show that the technique de-
scribes the containment response to 
the structural loads involved. This 
method could include the use of actual 
material properties with suitable mar-
gins to account for uncertainties in 
modeling, in material properties, in 
construction tolerances, and so on; and 

(B) Systems and components nec-
essary to establish and maintain safe 
shutdown and to maintain contain-
ment integrity will be capable of per-
forming their functions during and 
after exposure to the environmental 
conditions created by the burning of 
hydrogen, including local detonations, 
unless such detonations can be shown 
unlikely to occur. 

(c) Requirements for future water- 
cooled reactor applicants and licensees. 2 
The requirements in this paragraph 
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apply to all water-cooled reactor con-
struction permits or operating licenses 
under this part, and to all water-cooled 
reactor design approvals, design cer-
tifications, combined licenses or manu-
facturing licenses under part 52 of this 
chapter, any of which are issued after 
October 16, 2003. 

(1) Mixed atmosphere. All 
containments must have a capability 
for ensuring a mixed atmosphere dur-
ing design-basis and significant beyond 
design-basis accidents. 

(2) Combustible gas control. All 
containments must have an inerted at-
mosphere, or must limit hydrogen con-
centrations in containment during and 
following an accident that releases an 
equivalent amount of hydrogen as 
would be generated from a 100 percent 
fuel clad-coolant reaction, uniformly 
distributed, to less than 10 percent (by 
volume) and maintain containment 
structural integrity and appropriate 
accident mitigating features. 

(3) Equipment Survivability. 
Containments that do not rely upon an 
inerted atmosphere to control combus-
tible gases must be able to establish 
and maintain safe shutdown and con-
tainment structural integrity with sys-
tems and components capable of per-
forming their functions during and 
after exposure to the environmental 
conditions created by the burning of 
hydrogen. Environmental conditions 
caused by local detonations of hydro-
gen must also be included, unless such 
detonations can be shown unlikely to 
occur. The amount of hydrogen to be 
considered must be equivalent to that 
generated from a fuel clad-coolant re-
action involving 100 percent of the fuel 
cladding surrounding the active fuel re-
gion. 

(4) Monitoring. (i) Equipment must be 
provided for monitoring oxygen in 
containments that use an inerted at-
mosphere for combustible gas control. 
Equipment for monitoring oxygen 
must be functional, reliable, and capa-
ble of continuously measuring the con-
centration of oxygen in the contain-
ment atmosphere following a signifi-
cant beyond design-basis accident for 
combustible gas control and accident 
management, including emergency 
planning. 

(ii) Equipment must be provided for 
monitoring hydrogen in the contain-
ment. Equipment for monitoring hy-
drogen must be functional, reliable, 
and capable of continuously measuring 
the concentration of hydrogen in the 
containment atmosphere following a 
significant beyond design-basis acci-
dent for accident management, includ-
ing emergency planning. 

(5) Structural analysis. An applicant 
must perform an analysis that dem-
onstrates containment structural in-
tegrity. This demonstration must use 
an analytical technique that is accept-
ed by the NRC and include sufficient 
supporting justification to show that 
the technique describes the contain-
ment response to the structural loads 
involved. The analysis must address an 
accident that releases hydrogen gen-
erated from 100 percent fuel clad-cool-
ant reaction accompanied by hydrogen 
burning. Systems necessary to ensure 
containment integrity must also be 
demonstrated to perform their function 
under these conditions. 

(d) Requirements for future non water- 
cooled reactor applicants and licensees 
and certain water-cooled reactor appli-
cants and licensees. The requirements in 
this paragraph apply to all construc-
tion permits and operating licenses 
under this part, and to all design ap-
provals, design certifications, com-
bined licenses, or manufacturing li-
censes under part 52 of this chapter, for 
non water-cooled reactors and water- 
cooled reactors that do not fall within 
the description in paragraph (c), foot-
note 1 of this section, any of which are 
issued after October 16, 2003. Applica-
tions subject to this paragraph must 
include: 

(1) Information addressing whether 
accidents involving combustible gases 
are technically relevant for their de-
sign, and 

(2) If accidents involving combustible 
gases are found to be technically rel-
evant, information (including a design- 
specific probabilistic risk assessment) 
demonstrating that the safety impacts 
of combustible gases during design- 
basis and significant beyond design- 
basis accidents have been addressed to 
ensure adequate protection of public 
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health and safety and common defense 
and security. 

[68 FR 54141, Sept. 16, 2003] 

§ 50.45 Standards for construction per-
mits, operating licenses, and com-
bined licenses. 

(a) An applicant for an operating li-
cense or an amendment of an operating 
license who proposes to construct or 
alter a production or utilization facil-
ity will be initially granted a construc-
tion permit if the application is in con-
formity with and acceptable under the 
criteria of §§ 50.31 through 50.38, and the 
standards of §§ 50.40 through 50.43, as 
applicable. 

(b) A holder of a combined license 
who proposes, after the Commission 
makes the finding under § 52.103(g) of 
this chapter, to alter the licensed facil-
ity will be initially granted a construc-
tion permit if the application is in con-
formity with and acceptable under the 
criteria of §§ 50.30 through 50.33, 
§ 50.34(f), §§ 50.34a through 50.38, the 
standards of §§ 50.40 through 50.43, as 
applicable, and §§ 52.79 and 52.80 of this 
chapter. 

[72 FR 49494, Aug. 28, 2007] 

§ 50.46 Acceptance criteria for emer-
gency core cooling systems for 
light-water nuclear power reactors. 

(a)(1)(i) Each boiling or pressurized 
light-water nuclear power reactor 
fueled with uranium oxide pellets with-
in cylindrical zircaloy or ZIRLO clad-
ding must be provided with an emer-
gency core cooling system (ECCS) that 
must be designed so that its calculated 
cooling performance following postu-
lated loss-of-coolant accidents con-
forms to the criteria set forth in para-
graph (b) of this section. ECCS cooling 
performance must be calculated in ac-
cordance with an acceptable evaluation 
model and must be calculated for a 
number of postulated loss-of-coolant 
accidents of different sizes, locations, 
and other properties sufficient to pro-
vide assurance that the most severe 
postulated loss-of-coolant accidents 
are calculated. Except as provided in 
paragraph (a)(1)(ii) of this section, the 
evaluation model must include suffi-
cient supporting justification to show 
that the analytical technique realisti-
cally describes the behavior of the re-

actor system during a loss-of-coolant 
accident. Comparisons to applicable ex-
perimental data must be made and un-
certainties in the analysis method and 
inputs must be identified and assessed 
so that the uncertainty in the cal-
culated results can be estimated. This 
uncertainty must be accounted for, so 
that, when the calculated ECCS cool-
ing performance is compared to the cri-
teria set forth in paragraph (b) of this 
section, there is a high level of prob-
ability that the criteria would not be 
exceeded. Appendix K, Part II Required 
Documentation, sets forth the docu-
mentation requirements for each eval-
uation model. This section does not 
apply to a nuclear power reactor facil-
ity for which the certifications re-
quired under § 50.82(a)(1) have been sub-
mitted. 

(ii) Alternatively, an ECCS evalua-
tion model may be developed in con-
formance with the required and accept-
able features of appendix K ECCS Eval-
uation Models. 

(2) The Director of Nuclear Reactor 
Regulation may impose restrictions on 
reactor operation if it is found that the 
evaluations of ECCS cooling perform-
ance submitted are not consistent with 
paragraphs (a)(1) (i) and (ii) of this sec-
tion. 

(3)(i) Each applicant for or holder of 
an operating license or construction 
permit issued under this part, appli-
cant for a standard design certification 
under part 52 of this chapter (including 
an applicant after the Commission has 
adopted a final design certification reg-
ulation), or an applicant for or holder 
of a standard design approval, a com-
bined license or a manufacturing li-
cense issued under part 52 of this chap-
ter, shall estimate the effect of any 
change to or error in an acceptable 
evaluation model or in the application 
of such a model to determine if the 
change or error is significant. For this 
purpose, a significant change or error 
is one which results in a calculated 
peak fuel cladding temperature dif-
ferent by more than 50 °F from the 
temperature calculated for the lim-
iting transient using the last accept-
able model, or is a cumulation of 
changes and errors such that the sum 
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