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consensus of those directly and materially affected by the standard has been achieved.  

This standard was developed under the procedures of the Standards Committee of the 

American Nuclear Society;  these procedures are accredited by the American National 

Standards Institute,  Inc.,  as meeting the criteria for American National Standards.  The 

consensus committee that approved the standard was balanced to ensure that competent,  

concerned,  and varied interests have had an opportunity to participate.  

An American National Standard is intended to aid industry,  consumers,  governmental 

agencies,  and general interest groups.  Its  use is entirely voluntary.  The existence of an 

American National Standard,  in and of itself,  does not preclude anyone from 

manufacturing,  marketing,  purchasing,  or using products,  processes,  or procedures not 

conforming to the standard.  

By publication of this standard,  the American Nuclear Society does not insure anyone 

utilizing the standard against liability allegedly arising from or after its use.  The content of 

this standard reflects acceptable practice at the time of its approval and publication.  

Changes,  if any,  occurring through developments in the state of the art,  may be considered 

at the time that the standard is subjected to periodic review.  It may be reaffirmed,  revised, 

or withdrawn at any time in accordance with established procedures.  Users of this standard 

are cautioned to determine the validity of copies in their possession and to establish that 

they are of the latest issue.  
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made by any individual or by any ad hoc group of individuals.  Inquiries about 

requirements,  recommendations,  and/or permissive statements (i.e. ,  “shall,” “should,” and 

“may,” respectively) should be sent to the Society headquarters,  ATTN:  Standards or to 

standards@ans.org.  Action will be taken to provide appropriate response in accordance 

with established procedures that ensure consensus.  
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Requests 

Inquiry 
Format 

The American Nuclear Society (ANS) Standards Committee will provide responses to 

inquiries about requirements,  recommendations,  and/or permissive statements (i.e. ,  “shall,” 

“should,” and “may,” respectively) in American National Standards that are developed and 

approved by ANS.  Responses to inquiries will be provided according to the Policy Manual 

for the ANS Standards Committee.  Nonrelevant inquiries or those concerning unrelated 

subjects will be returned with appropriate explanation.  ANS does not develop case 

interpretations of requirements in a standard that are applicable to a specific design,  

operation,  facility,  or other unique situation only and therefore is not intended for generic 

application.  

Responses to inquiries on standards are published in ANS’s magazine,  Nuclear News,  and 

are available publicly at www.ans.org or by contacting standards@ans.org.  

Inquiry requests shall include the following:  

(1 ) the name,  company name if applicable,  mailing address,  and telephone number of the

inquirer;

(2) reference to the applicable standard edition, section, paragraph, figure,  and/or table;

(3) the purpose(s) of the inquiry;

(4) the inquiry stated in a clear,  concise manner;

(5) a proposed reply,  if the inquirer is in a position to offer one.

Inquiries should be addressed to 

American Nuclear Society 

ATTN:  Standards

555 N.  Kensington Avenue 

La Grange Park,  IL 60526 

or standards@ans.org 
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Foreword
 

(This foreword does not contain any requirements of American National Standard “Containment System 

Leakage Testing Requirements,” ANSI/ANS-56.8-2020,  but is included for informational purposes.) 

This standard specifies acceptable primary containment leakage rate test requirements to 

assure valid testing.  The scope includes 

(1 ) leakage test requirements;  

(2) test instrumentation;  

(3) test procedures;  

(4) test methods;  

(5) acceptance criteria;  

(6) data analysis;  

(7) inspection and recording of test results;  

(8) guidance on which components and pathways require testing;  

(9) test frequency.  

 

This standard provides a basis for determining leakage rates through the primary containment 

of light water reactor nuclear power plants.   

 

The previous revision to this standard was issued in 2002.  This revision was written to 

incorporate items that the committee believed to be improvements in test methodology and 

requirements.   

 

Based upon the results of recent integrated leakage rate tests (ILRTs),  the Type A test 

acceptance criterion previously specified in Appendix F of this standard has been deleted and 

replaced with a new criterion in the body of the standard.  

 

The state of the art of ILRT instrumentation has greatly improved since 2002;  these 

improvements have been reflected by changes to instrument accuracy requirements specified 

in this standard.  
 

The examples given in various sections of this standard do not contain or modify any 

requirements.  These examples are for illustration only and are provided to clarify the intent of 

the text.  Furthermore,  the examples are not meant to be all-inclusive.   
 

Examples of alternative methods or exceptions to general requirements do not constitute 

permission to categorically apply the exceptions.  Each alternative or exception needs to be 

evaluated to determine its validity and effect.   
 

This standard does not incorporate the concepts of generating risk-informed insights,  

performance-based requirements,  or a graded approach to quality assurance.  The user is 

advised that one or more of these techniques could enhance the application of this standard.  
 

This standard was prepared by the ANS-56.8 Working Group of the American Nuclear Society.  

The following members contributed to this standard:  

 

J.  P.  Glover (Chair),  Fluxion Technologies,  LLC 
 
J.  Bettle,  U.S.  Nuclear Regulatory Commission  
W.  Brown,  Consultant 
K.  H.  Clark,  Consultant 
A.  Courtois,  EDF SA  
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M.  Gowan,  Tennessee Valley Authority  
D.  K.  Green,  Tennessee Valley Authority  
J.  L.  Gustafson,  BWX Technologies,  Inc.  
H.  T.  Hill,  BCP Technical Services,  Inc.  
G.  Holtz,  Pacific Gas & Electric Company  
M.  Jennex,  San Diego State University 
B.  Lee,  U.S.  Nuclear Regulatory Commission 
D.  Oakley,  Exelon Corporation  
B.  Patel,  Consultant 
 E.  M.  Johnson-Turnipseed, Entergy Corporation  
 

The Simulators,  Instrumentation,  Control Systems,  Software & Testing Subcommittee had the 

following membership at the time of its approval of this standard:  

P.  K.  Guha (Chair),  U.S.  Department of Energy 
L.  T.  Christensen (Vice Chair),  Bechtel Nuclear,  Security & Environmental 
 

J.  K.  August,  Southern Nuclear Operating Company 
J.  B.  Florence, Nebraska Public Power District 
J.  P.  Glover,  Fluxion Technologies,  LLC 
H.  Liao,  Jensen Hughes,  Inc.  
E.  M.  Lloyd, Exitech Corporation  
M.  D.  Muhlheim, Oak Ridge National Laboratory  
J.  A.  Sickle,  Exelon Corporation  
K.  Singh,  EDF Energy (U.K. )  
M.  E.  Smith,  Nuclear Innovations North America  
B.  A.  Stevens,  Exelon Generation  

The Large Light Water Reactor Consensus Committee had the following membership at the   

time of its approval of this standard:  

M.  L.  French (Chair),  WECTEC 
W.  B.  Reuland (Vice Chair),  Individual 
 

R.  E.  Becse,  Westinghouse Electric Company,  LLC 
J.  M.  Bonfiglio (Observer),  Framatome,  Inc.  
R.  J.  Burg, Engineering Planning & Management,  Inc.  
L.  T.  Christensen,  Bechtel Nuclear,  Security & Environmental 
M.  J.  Colby,  Global Nuclear Fuel 
J.  B.  Florence, Nebraska Public Power District 
D.  Gardner,  Kairos Power 
S.  W.  Gebers,  Quantum Nuclear Services 
J.  P.  Glover,  Fluxion Technologies,  LLC 
P.  K.  Guha,  U.S.  Department of Energy  
E.  M.  Johnson-Turnipseed,  Entergy Corporation  
M.  A.  Linn,  Oak Ridge National Laboratory  
E.  M.  Lloyd, Exitech Corporation  
R.  Markovich, Contingency Management Consulting  
T.  K.  Meneely,  Westinghouse Electric Company,  LLC 
C.  H.  Moseley,  Jr. ,  ASME NQA Liaison  
S.  D.  Routh,  Bechtel Power Corporation  
R.  M.  Ruby (Observer),  Individual 
J.  C.  Saldarini (Observer),  Advanced Reactor Concepts,  LLC 
S.  L.  Stamm, Individual 
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Containment System Leakage 

Testing Requirements 

1  Scope and purpose 

1.1  Scope  

This standard1) specifies acceptable primary containment leakage rate test requirements.  The scope includes 

(1 ) leakage test requirements;

(2) test instrumentation;

(3) test procedures;

(4) test methods;

(5) acceptance criteria;

(6) data analysis;

(7) inspection and recording of test results;

(8) guidance on which components and pathways require testing;

(9) test frequency.

1.2 Purpose

This standard provides a basis for determining leakage rates through the primary containment of light water 

reactor nuclear power plants and for implementation of an acceptable leakage testing program.  This 

standard also provides a basis for determining which containment barriers require leakage testing.  

The examples given in various sections of this standard do not contain or modify any requirements.  These 

examples are for illustration only and are provided to clarify the intent of the text.  Furthermore,  the 

examples are not meant to be all-inclusive.  Examples of alternative methods or exceptions to general 

requirements do not constitute permission to categorically apply the exceptions.  Each alternative or 

exception needs to be evaluated to determine its validity and its effect.  

2 Acronyms and definitions2) 

2.1  Acronyms 

ASME:  American Society of Mechanical Engineers 

CILRT:  containment integrated leakage rate test 

1 ) The current standard,  ANSI/ANS-56.8-2020,  is hereinafter referred to as “this standard.”
2) Specialized definitions used in the appendices A,  B,  C,  D, and E are defined in the appendix where they are used.
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CIV:  containment isolation valve 

DBA:  design-basis accident 

LLRT:  local leakage rate test 

LOCA:  loss of coolant accident 

MXPLR:  maximum pathway leakage rate 

MNPLR:  minimum pathway leakage rate 

NIST:  National Institute of Standards and Technology 

RH:  relative humidity 

SIT:  structural integrity test 

UCL:  upper confidence limit 

2.2 Shall, should, and may  

shall, should, and may:  The word “shall” is used to denote a requirement;  the word “should” is used to 

denote a recommendation;  and the word “may” is used to denote permission, neither a requirement nor 

a recommendation.  

2.3 Definitions  

The following terms are for general use in this standard:  

acceptance criteria:  The standard, with a tolerance,  against which test results are to be compared for 

establishing the functional acceptability.  

accuracy:  Conformity of an indicated value to an accepted standard value or true value.  

active failure:  A malfunction of a component that prevents mechanical movement or change of state 

required to accomplish the function of the component on demand.  Examples of active failures include the 

failure of a valve to move to its correct position or the failure of a pump, fan,  or diesel generator to start.  

Spurious action of a power-operated component originating within its actuation or control system shall be 

regarded as an active failure unless specific design features or operating restrictions preclude such spurious 

action.  An example is the unintended energization of a power-operated valve to open or close.  

active water seal system:  A water seal system supplied by an active source that is capable of sealing gas 

leakage from a containment pathway at a pressure no less than 1 .1Pa  for at least 30 days following a design-

basis accident (DBA).  This system must also be able to meet these specifications following a single active 

failure.  

administrative limit:  Leakage limit assigned to each Type B or Type C component as an indication of 

potential valve or penetration degradation and used to establish Type B and Type C test performance-based 

intervals.  

as-found leakage rate:  The leakage rate prior to any repairs or adjustments to the barrier being tested.  

as-found testing:  Leakage rate testing after some period of normal service conditions,  performed prior to 

any repairs or adjustments.   
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as-left leakage rate:  The leakage rate following any repairs or adjustments to the barrier being tested.  

as-left testing:  Leakage rate testing performed following repair or adjustment.  

closed loop boundary inside containment:  A system is closed inside the containment if it meets all the 

following:  

(1 ) it does not communicate with either the reactor coolant system or the reactor containment

atmosphere;  and

(2) its safety class is the same as for engineered safety systems;  and

(3) it will withstand external pressure greater than containment design pressure;  and

(4) it will withstand accident temperature,  radiation,  pressure,  and fluid velocity transients and the

resulting environment,  including internal thermal expansion;  and

(5) it is missile-,  pipe whip–,  and jet-protected as applicable.

For closed loop boundaries inside containment,  the boundary includes the main flow path and branch 

connections that are in service post-accident.  Branch connections that are not required post-accident are in 

the closed loop boundary up to the first normally closed isolation valve or valve capable of automatic 

closure off the main flow path.  The boundary for test,  vent,  and drain valves off the main flow path up to 

the first CIV extends to the second valve.  The boundary for test,  vent,  and drain valves off the main flow 

path beyond the first CIV extends to the first valve.  

closed loop boundary outside containment:  A system is closed outside the containment if it meets all the 

following:  

(1 ) it does not communicate with the atmosphere outside the containment;  and

(2) its safety class is the same as for engineered safety systems;  and

(3) its internal design pressure is greater than the maximum expected internal post-loss of coolant accident

(post-LOCA) pressure; and

(4) it will withstand accident temperature,  radiation,  pressure,  and fluid velocity transients and the

resulting environment,  including internal thermal expansion;  and

(5) it is missile-,  pipe whip–, and jet-protected as applicable.

For closed loop boundaries outside containment,  the boundary includes the main flow path and branch 

connections that are in service post-accident.  Branch connections that are not required post-accident are in 

the closed loop boundary up to the first normally closed isolation valve or valve capable of automatic 

closure off the main flow path.  The boundary for test,  vent,  and drain valves off the main path up to the 

first containment isolation valve (CIV) extends to the second valve.  The boundary for test,  vent,  and drain 

valves off the main flow path beyond the first CIV extends to the first valve.  

containment integrated leakage rate test (CILRT):  The leakage rate test performed on the primary 

containment by simulating some of the conditions (e.g. ,  penetrations vented,  drained, flooded,  or in 

operation) that exist during a DBA.  The CILRT consists of the following phases or activities:  

(1 ) inspecting the primary containment;

(2) pressurizing the primary containment system;

(3) stabilizing the containment atmosphere;
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(4) conducting a Type A test;

(5) conducting a verification test;

(6) depressurizing the primary containment.

containment isolation valve (CIV):  A valve that is relied upon to perform a containment isolation function.  

containment leakage rate test program:  The comprehensive testing of the primary containment system 

that includes Type A,  Type B,  Type C,  and leakage rate verification tests.  

continuous leakage monitoring system:  A permanently installed,  on-line pneumatic measurement system 

that continuously monitors the leakage rate of containment system penetrations at a pressure not less than Pa.  

data set:  A reading of the values of each sensor used in the calculation of containment dry air mass.  

design-basis accident (DBA):  Event sequences deterministically selected for the purpose of performing 

conservative deterministic safety analyses to demonstrate that DBA dose requirements can be achieved by 

assuming that only safety-related structures,  systems,  and components perform as required.  

L4h [wt%/24 hr] :  The measured leakage rate calculated using the previous 4 hours of data during the Type 

A test.   

La  [wt%/24 hr] :  The maximum allowable Type A test leakage rate at pressure Pa.  

Lam  [wt%/24 hr] :  Estimate of leakage rate,  derived as a function of the least-squares slope and intercept,  

for the Type A test at pressure Pa  obtained from testing the primary containment system by simulating some 

of the conditions that would exist under DBA conditions (e.g.,  vented,  drained,  flooded,  or pressurized).  

Lc  [wt%/24 hr] :  The composite primary containment leakage rate measured during the verification test 

after Lo  is superimposed.  

Lo  [wt%/24 hr] :  The known leakage rate superimposed on the primary containment during the verification test.  

leak:  An opening that allows the passage of fluid through it.  

leakage:  The quantity of fluid escaping from a leak or leaks.  

leakage rate:  The rate at which the contained fluid escapes from the test volume at a specified test pressure.  

local leakage rate test (LLRT):  The leakage rate tests performed on Type B and Type C components.  

maximum pathway leakage rate (MXPLR) 3):  The maximum leakage rate attributed to a penetration 

leakage path.  The MXPLR is the larger,  not the total,  leakage of two barriers in series,  except when the 

leakage rate is determined by pressurizing between the inboard and outboard barriers.  In this case,  the 

pathway’s MXPLR is the total measured leakage rate.  

minimum pathway leakage rate (MNPLR) 4):  The minimum leakage rate that can be attributed to a 

penetration leakage path (e.g. ,  the smaller of either the inboard or outboard barrier’s individual leakage 

3) See example in Fig.  1 .
4) See example in Fig.  1 .
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rates).  The pathway’s MNPLR is equal to one-half of the measured leakage rate when the leakage rate is 

measured by pressurizing between the inboard and outboard barriers.   

Figure 1  – Typical minimum and maximum pathway determination  

overall integrated leakage rate:  The total leakage through all tested leakage paths including containment 

welds,  valves,  fittings,  and components that penetrate the primary containment,  expressed in units of weight 

percent of contained dry air mass at test pressure per 24 hours.  

Pa  [psig or kPa] :  The calculated peak containment internal pressure related to the design-basis LOCA.  

Pd [psig or kPa] :  The containment design pressure.   

passive water-filled pathways:  Pathways that remain water-filled for at least 30 days post-LOCA without 

the assistance of any active system or component.  The water precludes the pathway from being a potential 

gaseous leakage pathway from primary containment.  
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