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This document is part of a set of regulatory documents 
relating to the safety requirements for CANDU nuclear power plants: 

R-7, Requirements for Conrainment System for CANDU Nuclear Power Plants 
R-8, Requiremenls for Shudown Systems for CANDU Nuclear Power Plants 

R-9, Requirements for Emergency Core Cooling Systems for CANDV Nuclear Power Plants 

These documents apply to reactors licensed for construction after January 1.1981. 



REQUIREMENTS FOR CONTAINMENT SYSTEMS 
FOR CANDU NUCLEAR POWER PLANTS 

1. DEFINITIONS* 
In this document, 

“closed system” means a piping system which penetrates and forms a closed loop or an enclosed volume either 
inside or outside the containment structure. For closed systems inside containment, the fluid in the system does 
not directly communicate with either the primary coolant or the comainment atmosphere; (syskke fermi) 

“containment envelope” means structures and appurtenances which provide a phessure-retaining barrier to prevent 
or limit the escape of any radioactive matter that could be released from the fuel elements, as a result of a failure 
in a fuel cooling system; (enceinfe de confrumel) 

“containment structure” means the concrete portion and embedded parts of the containment system; (srructare de 
co@iiement) 

“fuel cooling system” means any cooling system whose failure has the potential for release of radioactive material 
in excess of the limits given in the reference. Included would he the primary heat transport system, any booster 
fuel cooling system, and the fuelling machine cooling system. Excluded would be the irradiated fuel bay cooling 
system; (sy&ne de refroidissemenr du combusrible) 

“minimum allowable performance standards” means the set of operating limits or the range of conditions 
established for components or subsystems which defme the minimum acceptable states for those components or 
subsystems as credited in the safety analyses; (rwrmes de rendem& minimal admissible) 

l ‘primary heat trampon system” means that system of components which permit the transfer of heat from the fuel in’ 
the reactor to the steam generators or other heat exchangers employing secondary cooling. For ptuposes of this 
document, it does not necessarily include auxiliary purification and pressure control subsystems; (circuir 
calopmeur primaire) 

“special safety system” means one of the following systems: shutdown systems, containment system, emergency 
core cooling system. (5ysk?me #cial de srircltf) 

2. BASIC REQUIREMENTS 
21 All wateruxkd nuclear power fcauors shall be installed within a containment structure. All piping which is 
part of the main circuit of the primary heat tmmport system, exchrding boiler tubing, shall be totally within the 
containment structure. 
2.2 (a) Except as noted in pamgmph (b). all quipment rquired for correct aptration of the containment system 

shall be considered to be part of that system and shall meet all rcquirema~ts of this document. This shall 
inchdet 

(i) the containment structure and appurenances, 
(ii) quipment required to isolate the wntainment enveIope and assure its completeness and continuity 
following an accident, 
(iii) quipment required to reduce the pressme or the free radioactive material within the containment 
envelope, and 
(iv) equipment required to limit the release of radioactive material from the containment envelope 
following an accident. ./ 

+These&~iti~donotconstituteacompletclistoftcrmsPscdinthisdocamart,but~includedtoclarify 
the meaning of some terms for the assistance of the reader. A more comp&ensive list of definitions of terms 
relating to CANDU nuclear power plants is available f&m the Canadhn Standa& Association (CSA), Munuul of 
Dwions for CSA Nuclear Standards Use by CSA Technical Cowmimes, CSA-N9409A-1989. 
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(b) Equipment required to supply compressed air, electrical power or cooling water to equipment for 
operation of the containment system shall be considered as safety support equipment. Such equipment shall 
meet all relevant requirements of this document with the exception of sections.3.8 and 3.13. 

2.3 The containment system shall be considered to be a special safety system. 
2.4 Rocedures to ensure compliance with the requirements of this regulatory policy statement shall be prepared by 
the licensee and shall require the approval of the Atomic Energy Control Board (ABCB) prior to the issuance of a 
construction approval (procedures relating to part 3) or an operating licence (procedums relating to parts 4 and 5) 

3. DESIGN’kEQUIREMENTS 
3.1 Contaln5tent Envelope 

There shall be a clearly defined continuous containment envelope which is capable of limiting to an acceptably 
low value the release of radioactive material from the station for all postulated failures of a fuel cooling system as 
specifkd in Table 1. The boundary of this containment envelope shall be defined for all conditions which could 
exist in the operation or maintenance of the reactor, or following an accident. 
32 Design Information 
32.1 The Safety Report shall clearly state the values of, and bases for, the following containment system design 
parameters: 

(a) positive design pressure(s); 
(b) negative design pressure(s) where applicable, and 
(c) the maximum allowable leakage rate at the positive design pmssure. 

322 h4inimum allowable performance standards shall be defined for the containment system and shall be listed or 
referenced in the Safety Report and in the Operating Policies and Principles for the plant. The minimum allowable 
performance standards shall also be specified for all major equipment and subsystems necessary for correct 
operation of the containment system. 
32.3 A report shall be submitted which clearly identifies the containment envelope as described in,section 3.1. 
33 Dose Limits under Accident Conditions 

The containment system shall be capable of limiting the release of radioactive material such that the reference 
dose limits are not exceeded.* 
3.4 Structural Integrity 
3.4.1 The positive design press~ of each part of the containment envelope shall be not less than the highest 
pressure which could be generated in that part as a result of any postulated events specified in Tables 1 and 2 for 
which radiosthe material may be released into the containment envelope. 
3.42 ‘Ibe~~~ignpressllrcofeachpartofthecartainmtnttnvtlclgeshatlnotbegreatathanthelowest 
pres~whichcouldbegeneratedinthatpart~aptafanypostulattdeventasspecifiedinTablcs1,2,3and4. 
3A.3 It shall be shown that, for all events specified in Tables 1.2.3 and 4. the structural integrity of containment ’ 
willnotbt~~toadegncthatconsequcntialdamagetoreactor~~couldrtsult. 
3A.4 Itshallbcshownthat,f~allevents~~edinTables1,2and3,nodamagetothecontainments~cture 
willoccur. 
35 Leakage Criteria 
35.1 The maximum allowable leakage rate from the containmen t envelope shall be the value used in the safety 
analyseswhlchdemonstratethatthercfcrcnccdoselimitsamnotwceeded 
352 Atest rcceptancelealtagerateshallbetstablished,givingthemaximumacceptablekalragtrateunderacwal 
m-t tests. The margin between the maximum allowable leakage rate defined in subsection 35.1 and the - 
test~kalragerateshallnquire~bytheAECBpiortothefirstkalragenrtetests. 

* This xqwbry document does not define wmpnhensive rqm for safety analysis and reference dose 
limits.Therefenncedosclimitsnfaredtoin~tion3.3srethosccontainedinthercfaenct.oranysubsequent 
AECB regulatory document, or as othawise agreed in writing between the licensee and the ABCB. 
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3.6 Environmental Requirements 
3.6.1 All parts of the containment system which may be required to operate. or to continue operating, in response to 
any event specified in Tables 1,2.3 and 4 shall be designed to meet all necessary performance requirements while 
subjected to the most severe environmental conditions which could be present when or before such operation is 
required. These conditions may include, but are not necessarily limited to, the effects of debris, steam, water, high 
temperature, radiation, and pressure differentials. 

Qualification is required for all containment equipment which may be required to operate, or to continue 
operating, following exposure to any of the above conditions. QualZication shall consist of tests to demonstrate to 
the extent practicable that the type of equipment can operate under conditions similar to those which would exist 
during or following the events listed in Tables 1.2.3 and 4. Where such tests are impracticable, analysis is required 
to denmsuate that this requirement is met. 
3.6.2 The containment system shall be designed such that, for all events specified in Tables 1.2.3 and 4, dynamic 
effects or jet forces caused by the event cannot result in impairment of the containment system to an extent that the 
relevant requirements in subsections 3.3.3.4 and 3.5 would not be met. 
3.7 Avallabillty Rqulrements 
3.7.1 The containment system shall be designed such that the fraction of time for which it is not available can be 
demonswtedtobclessthan10’yiearsperyear.Ihesystunshallbeconsidaadavailableonlyifit~bedanonstrated 
to meet all the minimum allowable performance standards as defined in accordance with subsection 322. 

The availability of safety support equipment necessary for correct operation of the containment system shall be 
commensurate with the availability rquirements of the containment system. 

Availability calculations to demonstrate that this requirement can be met shall be included or referenced in the 
Safety Report Such cakulations shall be based on direct experience or reasonabk extrapolations therefrom. . . 

3.7.2 The design of the containment system and safety support quipment shall take into account the long-tam 
reliability requirements of those components which must continue to functiar following an accident. Sumdards for 
the long-teun reliability of such components shall be prepared and shall require approval by the ABCB prior to the 
ksuanceofa wllsmlctioll approval. 
3.73 The design shall have suffkiient redundancy such that no failure of any single component of the containment 
system can result in impairment of the system to an extent that it will not meet its minimum allowabk performance 
stand&s under accident conditions. 

ThisrequiremM t does not apply to components which are not required to change state and which do not depend 
on safety support equipment in order to perform their design functions, provided that they are designed, 
maxmfhctund inspeed and maintained to standards acceptable to the ABCB. 
3.7A Currect opaatim of the cohnmeat system following an accident shall not be dependent on Bower supplies 
frmrtht~tricalgridor~tbcturbinegcnaatorsassociatedwithanyrtactorunitwithin~conEainmartsystan. 
3.75 As far as practicabk, all containment quipment shall be des&ned such that its most probabk failure modes 
willnotresultinareductloninsafety. 
3.7.6 As far as pm&cable, the design shall be such that all maintenance and unavailability testing which may be 
requiredwhcnthecontainmcntisrcquindtobeavailablecanbecarricdout: 

(a) without irnpairmatt of the containment envelope, and 
(b) without a reduction in the effectiveness of the containment system below its minimum allowable 
m-- 
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3.8.2 As far as practicable, the containment system shall be independent from all process systems. This requirement 
does not apply to equipment discussed in subparagraphs 2.2(a)(iii) and (iv) provided that such equipment is 
normally operating when the reactor is operating. 
3.8.3 Design principles for separation of redundant instrument channels and the services to them. associated with 
the containment system, shall be prepared and shall require approval by the AECB prior to the issuance of a 
construction approval. 
3.8.4 If subsystems of containment are considered to be independent for the purpose of the safety analyses, 
principles for separation and independence of such subsystems shall be prepared and shall require approval by the 
AECB prior to $e issuance of a construction approval. 

3.9 Requirements for Penetrations of the Containment Structure 
Piping systems which penetrate the containment structure shall be designed to meet the requirements specified in 

the Appendix. 

3.10 Containment Atmosphere Control 
3.10.1 Systems shall be incorporated into the containment design to assist in the control of the internal pressure and 
to control the release of radioactive maWal to the envinkment following an accident. 
3.103 Provision shall be made for controlling the concentration of hydrogen and/or oxygen following an a&lent 
to prevent explosion or deflagration, unless it is demonseated that there is no possibility of such an explosion or 
deflagration as a result of ~y~.e~enk,spec&d _ ..-__.-.“..” in Table 1. ---.-.“.- -.-.. ^. _..._ .._ __^._ _._ _,. . 

!. - . .._. “-_..,-X.-...l .__- 
! J.10.3 The design of the plant shall be such that, following an accident, it is possible to isolate all enginwed 

sources of compressed air and other non-condensable gases leading into the containment atmosphere, other than 
those required for the operation of necessary equipment 

3.11 Shielding Requirements 
3.11.1 The design of the containment system and associated equipment shall incorporate sufficient provision for 
shielding to ensure that radiation fields would not be excessive in areas of the plant to which access’might be 

L required following an accident 
3.113 A report demonstrating the adequacy of the shielding provisions* shall be prepared and shall specify: 

(a) the postulated accident which results in the largest release of: radio~tive material inside the containment 
envelope; 
(b) all areas to which access might be required following such an accident, with the frequency and duration of 
necessary access, and 
(c) the maximum radiation fields expected in such areas when access might be required. 

3.12 Status Monitoring Requirements 
3.12.1 The design shall be such that the status of all important quipmcnt can be monitored or inferred from the 
appropktccontrolroom. 
3.12.2 The design shall be such that any gross breach of the containment envelope can be readily and reliily 
deacted. 

3.13 Codes and Standards 
3.13.1 The application for a consauction approvaI shall identify any aspects of the design which fail to comply 
with the applicable requiremenU of the following code8 and standards: 

(a) CSA N287: Series on Concrete Con&zi~~~ Slrv~tures for CANDU Nuclear Power Plants. and 
(b) CAN3-N285.0: General Requirements for Pressure-Retaining Systems and Components in CANDV 
Nuclear Power Plants. 

All exceptions lo the requirements of these standards shall require approval by the AECB prior lo their 
implementation. 

l Equipment required only for shielding purpose need not be wkdered as part of the containment system. 
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3.133 A list of additional codes and standards to be applied to the containment system and the extent of their 
application shall be pmpared and shall require approval by the AECB prior to the issuance of a construction approval. 
3.14 Seismic Requirements 

All parts of the containment system credited in the safety analysis following a design basis seismic ground 
motion for that plant site shall be designed to remain fully functional following such an event 

4. OPERATING REQUIREMENTS 
4.1 Requirements for Normal Operation 
4.1.1 The containment system shall not be intem.ionaUy ma& unavailable, unless all of the following conditions 
are met 

(a) all reactors within the containment envelope are in a guaranteed shutdown state approved by the AECB, 
(b) all reactor cooling systems are suffkiently cooled and depressurixed in accordance with procedures 
approved by the AECB, and 
(c) all irradkd fuel within the containment envelope is adequately cooled and has an altemate cooling 
supply available. 

Rocednres for intentionally making the containment system unavailable shag be prepared and shall require the 
approvalofthtAECBpriatotkissuanceofanopaatingliccnct. 

The containment system shall be considered to be available only when it meets all the minimum allowable 
performance standards as defiied in accordance with subsection 3.2.2. 
4.13 Procedures for taking dve action, in the event that the containment system is found to be impaired when 
the conditions mentioned in subsection 4.1.1 are not met, shall be prepamd and shall require approval by the AECB: 
prior to the issuance of an operating licence. 

L 

4.13’ lf any component of the containment system is found to be inoperable or impaired below its minimum 
allowable performance standards, the component and its associated equipment shall, as far as practicable, 
immediately bt put in a safe condition, except as approved in acumbce with subsection 4.12. 
4.1.4. As far as practicable, maintaance on a containment systan component shall be carried out only when that 
component and its associated equipment have been put in a state which does not reduce the availability of the 
containment system. 
4.1.F lf mhmdant components require maintenance, each component shall be thoroughly tested following its 
mainterranctpiortothesavtofw~onasubscqutntcomponcnt. 
4.1.6 When maintemance on a component is completed, it shall be @sted to the extent practicable to demonstrate 
that it and its asaockd quipmmt function in m withdesignrequiranal~ 
4.1.7 The stand& of main- shall be such that the xel.iabiliQ and effectiveness of all quipmalt, as claimed in 
thesafetyRepoftandother-oninsuppostofanoperatinglicenct,areassured. 
42 Requirements for Accident Conditions 

lf opemtor action is squired for actuation of any containmat quipment, all of the following requhwnents 
mustbernet: 

(b) the dability of such insauma~tation shall be annmensumte with the xquixements for availabii of the 
containment system as specified in section 3.7. lf hdication of only a single parameter is required, the . mstmmentationshaUbepactofthecontaiNnentsystun; 
(c) there shall be 15 minutes available following such clear and unambiguous indication before the operator 
acrhislquiredand 

l Rqtkmcnts 4.13,4.1.4 and 4.15 do not apply during peziods when the containmau system has been made 
tmavailable in auz&nce ~thpRlcedurWpprovedpursuanttosurwcaion4.1.1. 
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5. TESTING REQUIREMENTS 
5.1 Commissioning Tests 

5.1.1 Pressure Proof Tests 
Prior to first criticality of any reactor, positive pressure proof tests shall be done to demonstrate the structural 

integrity of all parts of the containment envelope and the containment system. If the design specifications include a 
negative design pressure, a negative pressure proof test shall also be done. 

Positive pressure proof tests shall be done at a pressure not less than 1.15 times the positive design pressure for 
each part of &containment envelope. 

Negative p&sure proof tests shall be done at a pressure not greater than the negative design pressure. 
If any of the above tests are impracticable, testing of representative equipment in a laboratory may be accepted. 

if approved by the AECB. 

5.12 Leakage Rate Tests 
Prior to first criticality of any reactor, the leakage rate of its containment envelope shall be measured to 

demonstrate that it is not greater than the test acceptance leakage rate. Measurements shall be made at a range of 
pressures up to and including the positive design ptessure far each part of the containment envelope. The test shall 
be conducted with containment components in a state sufficiently representative of those which would exist 
following an accident to demonstrate that the appropriate leakage rate would not be exceeded under such 
conditions. 

Testing of individual penetrations, isolating devices and airlocks shall be done for those penetrations for which it 
is necessary to obtain baseline leakage measurements against which the future in-service leakage tests specified in 
subsection 5.2.4 may be compared. 

5.13 Tests of Containment Equipment 
Prior to fust criticality of any reactor, tests of the containment system equipment shall be perform& to verify 

that all design requirements have been achieved. Exceptions to this requirement will be allowed only if it is shown 
to the satisfaction of the AECB that some operational charactezistics are impracticable to demonstrate under non- 
accident conditions or that such tests would have a detrimental effect on safety. 

5.1.4 Wiring Teats 
Prior to first criticality of any reactor, tests shall be carried out on all electrical wiring associated with the 

containment system to demonstrate that all connections are in accordance with the design. 

52 In-Service Tests and Inspections 

53.1 Pressure Proof Tests 
Pnxsure proof tests, as specified in subsection 5.1.1. shall be repeated following any major modification of the 

containment envelope or after the containment system has been subjected to elevated pressure differentials as a ’ 
tesult of an accident or after the containment system has been subjected to any sev~c environmental effects. 

53.2 Leakage Tests 
In-savice leakage rate tests shall be carried out in accordance with one of the following alternative methods: 

(a)alealrageratetestshallbecarricdoutatfulldesignpressunatleastoncteverythneyearstodemonstrate 
that the measured leakage rate is not greater than the maximum allowable leakage rate. If the measured 
leakagerateisinexcessofthetest acccptancekakagerate,thefkq~yofsuchtestsshallbekeasedto 
once every two years, or 
(b) a leakage rate test shall be carried out at a frquency of not less than once per two years to 
demonstrate that the leakage rate is not greater than the maximum allowable leakage rate. Such tests may 
be carried out at reduced or negative pressures. However, if the test results, when extrapolated to full 
design pressure, indicate leakage in excess of the test acceptance leakage rate, a leakage rate test at the 
full positive design pressure shall be carried out to demonstrate that the maximum allowable leakage rate 
is not exceeded. A leakage test at full design pressure shall be canied out a minimum of once per six 
ycarsinanycasc. 
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In addition to the above routinely scheduled leakage rate tests. a leakage rate test at the full design pressure shall 
be performed in conjunction with any pressure proof test required under subsection 52.1. 
53.3 Containment Equipment 

To the maximum extent practicable (see subsection 51.3). tests to demonstrate that containment equipment 
meets its minimum allowable pzformance standards shall be carried out at a frequency of not less than once per six 
Y-s 
5.2.4 Tests of Penetrations and Isolating Devices 

An in-service test program for penetrations, airlocks and isolating devices shall be prepared. The program shall 
detail for each type of penetration, isolating device and airlock to be tested, the nature of the test, test frequency, and 
leakage acceptance criteria. This program shall require the approval of the AECB prior to the issuance of an 
operating licence. 
5.25 Visual Inspections 

External visual inspections of the containment envelope, including appurtenances and penetrations shall be 
cmied out in conjunction with each of the tests required by subsections 52.L5.2.2 and 5.2.4. 

The interior of this envelope shall be visually inspected at a frequency and to an extent approved by the AECB 
prior to the iswam of an operating licence. 
5.2.6 Reporting Requirements 

The results of all in-service tests and inspections of the containment system shall be reported in the annual 
reports for the station. 
5.3 Availability Tests 
53.1 All containment quipment shall be monitored or tested at a muency which is adequate to demonstrate 
compliance with the availability requiremeuts specifii in subsection 3.7.1. 
5.33 A report on the availability of the containment system shall be included in each annual report on the operation 
of the station. This report shall include: 

(a) a statement of the total fraction of time in the year during which the containment system was not 
demonstrated to be available, as defmed in subsection 3.7.1. only periods during which the coutaiument 
system is intentioually made tmavailable, in acq&nce with the conditions of section 4.1. slutlJ be excluded 
film such calculations, 
(b)acomparisonofthtfailrttemodesandfailurtfnqucncicsobsavcdinoperatiorofthcstationwiththe 
failure modes and failure frequencies used in the availability calculations prepared in accordance with 
subsaction 3.7.1, and 
(c) availabiity calculations sufficient to demonsuate that the availabii requinmalt of subsection 3.7.1 can 
continue to be satisfied based on observed failure modes and failure frequencies. 

REFERENCE 
D.G. Htnst and EC. Royd, “Reactor Licensing and Safety Rquimmeuts”, AECB-1059. June 1972. 
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TABLES * 

TABLE 1 
1. Failure of any pipe or header in any fuel cooling system 
2. Failure of a pressure tube and the associated cakndria tube 
3. Failureofanendfitting 
4. Fuel chann& flow blockage 
5. Failure of a fuelling machine to replace a closure plug 
6. Inadvertent opening of pressure relief or control valves on the primary heat transport system or associated systems 
7. Failure of steam generator tubes 
8. Any of events 1 to 7 occurring coincidentally with impairment of the emergency core cooling system 
9. inadvertent opening of pressure relief valves connecting to a vacuum building 

Any of events 1 to 7 in Table 1 accompanied by complete failure of dousing. 
TABLE 2 

TABLE 3 
Failure of any pipe in the steam generator feedwater or steam systems. 

TABLE 4 
Failure of any pipe in the steam generator feedwater or steam systems accompanied by complete failure of dousing. 

l In these tables, “failure” means both total failure and partial failure. 
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APPENDIX 

REQUIREMENTS FOR METAL EXTENSIONS 
OF THE CONTAINMENT ENVELOPE 

1. CODE REQUIREMENTS 
Systems or portions of systems which form part of the containment envelope shall be consuucted 10 the 

requirements of the ASME Boiler and Pressure Vessel Code, Section III, Division 1, Subsection NC (Class 2 
components) or Subsection NE (Class MC components) except far. 

(a) those systems whose process requirements are Class 1 or 2 in accordance with CAN3-N285.0; 
(b) those closed systems inside the containment structure which have a design pressure greatez than 0.5 MPa(g) 
and are continuously opemted at or above the positive design pressure of the containment at all points in the 
system, and which can be monitored for leaks. Such systems may be constructed to the process systems 
requiremwts, but they shaIl be ca~~tructed to not less than the non-nuclear requirements of CSA B5 1. 

Closed systems inside the containment stxucture which do not meet the requirements in paragraphs (a) and (b) 
may be built to the requirements of Class 3 if it can be shown to the satisfaction of the AECB that, due to smallness 
of size or other factors, the proposed design provides an adequate barrier. 

2. ISOLATION 
Piping systems shall be provided with isolation devices having redundancy, reliability. and performance 

capabilities which reflect the importance to safety of isolating the various types of piping systems penetrating 
containment. Whae isolation in a piping system is provided by valves, provisions shall be made to test the valve’ 
opaability periodically, to check that the valve leakage is within acceptable limits and to allow maintenance of the 
valve without causing a breach of the containment envelope. Iri order for a manual isolation valve to be considered 
close& it shall be either locked closed or continuously monitored to show that the valve is in the closed position. 

The various types of piping systems penetrating containment shall be provided with the following isolation 
unkss it can be shown that, for a specific type of line, other isolation provisions would be acceptable. 
2.1 Primary Heat Transport Awiiiiry Systems Penetrating Containment 

Each line that is connected to the primary heat transport system pressure boundary and that penetrates the 
containment sfructure shall be ~xovided with two isolation valves in series. The valves shall normally be arranged 
with one inside and one outside the containment structure. If it can be shown that two valves inside the containment 
StNctun or two valves outside the containment structure can provide an equivalent barrier in certain applications, 
then this may also be an acceptable arrangement. 

Systems d&ctIy connected to the heat hanqort system and which may be open during normal operation of the 
aatimdrallrrlsobeprovidedwiththcsamtisolationasthenwmallyclosedsystemwrceptthatmanualisolating 
valvesinsidcthccontainmentstructureshallMHbCUSCd.Atk8Stoneofthetwoisolationvalvesshallbeeithaan 
automa& isolation valve (for ix~ance, a check valve) or a powaed isolation v&e operable from the control room. 

Fagnalllinesof25mminnominaldiamctaorless,a~~ec~isdatiarvalveinsi&oontainmentmaybe 
used~~thelineisconnectedtoa~~systcmoutsidecontainmcnt. 

Thclincuptomdincludingbre~isofationvalve.athcfnstvalvcinthtcaseof~lines25mmin - 
nominal-urlessshallbecarstnlctedtothereq-ofuass1in sccardanoe with cAN3-rw5.0. 
22 Systems Connected to Containment Atmosphere 

Eachlinethat conneUs directly to the containment amrosphac, that penetrates the containment suucture, and 
that is not part of a closed system. shall be provided with two isolation barrias as follows: 
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(a) two automatic isolation valves in series for those lines which may be open to the containment atmosphere; 
(b) two closed isolation valves in series for those lines that are normally closed to the containment 
atmosphere; 
(c) one closed isolation valve for lines of 50 mm in nominal diameter or less, which are normally closed to the 
containment atmosphere and connected to an easily defined closed system outside containment 

The line up to and including the second valve, or the first valve in the case of paragraph (c), shall be part of the 
containment envelope and shall be constructed to the requirements of ASME Code. (Section III, Class 2). 

23 closed &ems 

Closed sy&&s inside or outside the containment structure which form part of the containment envelope and 
which meet the r@rements of Class 2 and can be continuously monitored for leaks need no further isolation. All 
other closed systems shall be provided with a single isolation valve on each line penetrating containment. The 
valves shall be located outside containment as close as practicable to the containment structure. Valves required for 
process puposes may be used as the isolation valves for these closed loops. 

2.4 Small Lines 
For ductile piping of small bore, crimping of the pipe is a possible means of providing an isolation barrier instead 

of a valve. For this to be acceptable, the details of its application shall be submitted for approval in each case of its 
proposed use. In particular, the method of crimping, the location of the part to be crimped and the method of 
identifying the failed line shall be shown to be satisfactory. In the case of primary heat transport system instrument 
lines. the following extra conditions are required: 

(a) space must be available for crimping the tubes where they penetrate through the containment structure. 
(b) the quality of the lines is to be as good as the rest of the primary heat transport system. 
(c) the relevant release limits must be shown not to be exceeded during the period in which the reactor is shut 
down consequent to the failure, and the crimping is executed, and 
(d) any outflow from the breaks can be filtered before release to the atmosphere to control the escape of 
fission products. 


