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STATUS REPORT ON GENEPAL DESIGN CRITERIA 

Enclosed for the information of the Commissioners is the latest 
draft of the revised General Design Criteria for Nuclear Power 
Plants. This is the revision which is now being reviewed by an 
ad hoc committee of the Atomic Industrial Forum. Some Forum 
members believe that revised Criterion 5 (the need to consider 
the probability and effects of industrial sabotage) and revised 
Criteria 22, 24, and 29 (because of the reference in each of 
these criteria to systematic, nonrandom, concurrent failures) 
are not acceptable. Some Forum members also believe that there 
should be changes in wording (but not in intent) of about 25 
additional criteria. The wording of the remaining revised 
criteria is considered to be acceptable by Forum members.  

As you may know, this revision of the criteria has been concurred 
"in by all interested regulatory divisions and also reflects 
agreements with the ACRS. This version also takes into account 
the oral and written comments of those AIF members who reviewed 
a previous draft of the criteria and participated in a day long 
discussion with the staff in February of this year. The criteria 
were extensively revised as a result of the February discussions 
(at least 27 of the criteria were substantially changed) and at 
least four of the six Forum representatives at the meeting 
appeared to be satisfied with the changes made. Any further 
substantial changes in the criteria would probably require 
another period of review by the regulatory staff and the ACRS.
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We have been informed that the additional com-ments being developed 
by the Forum •ill be completed in about a vonth. Another meeting 
with Forum members will be held at that tine to discuss the changes 
they suggest.  
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INTRODUCTION 

Pursuant to the provisions of §50.34, an application for a constrti:tion 

permit must include the principal design criteria for a proposed facility.  

These General Design Criteria establish minimum requirements for the 

principal design criteria for water-cooled nuclear power units similar in 

design and location to units for which construction permits have been issued 

by the Commission. The General Design Criteria are also considered to be 

generally applicable to other types of nuclear power units and are intended 

to provide guidance in establishing the principal design criteria for 

such other units.  

The principal design criteria for a nuclear power unit establish 

necessary design, fabrication, construction, testing, and performance 

requirements for structures, systems, and components important to safety; 

that is, structures, systems, and components that prevent or mitigate the 

consequences of accidents which could cause undue risk to the health and 

safety of the public. There will be some water-cooled nuclear power units 

for which these General Design Criteria are not sufficient for this purpose, 

and additional criteria must be identified and satisfied by the design ,n the 

interest of public safety. It is expected that additional or different criteria 

will be needed to take into acconmt unusual sites and environmenta' conccltions.  

and for water-cooled nuclear power units of advanced design. Also the~e may 

b, water-cooled nuclear power units for which fulfillment of some of the 

General Design Criteria may not be necessary or appropriate. For units such 

an these, departures from the General Design Criteria must be identified and 

justified.



DEMTNITIONS AND EXPLANATIONS

NUCLEAR POWER UNIT 

A nuclear power unit neans a nuclear power reactor and associated equip

ment necessary for electrical power generation and includes those structures, 

.systems, and components required to prevent or mitigate the consequences of 

accid ents which could cause undue risk to the health and safety of the public.  

LOSS-OF-COOLANT ACCIDENTS 

Loss-of-coolant accidents mean those postulated accidents that result 

from the loss of reactor coolant at a rate in excess of the capability of 

the reactor coolant makeup system from any size break in the piping, pressure 

vessels, pumps, and valves connected to the reactor pressure vessel and which 

are part of the reactor coolant pressure boundary, up to and including r: 

break in these components equivalent in size to the double-ended rupture of 

the largest pipe of the reactor coolant system.  

SINGLE FAILURE 

A single failure means an occurrence which results in the loss of capa

bility of a component to perform its intended safety functions. Multiple 

fallues Yesulting from a singla occurrence are considered to be a single 

failur,. Mechanical and electrical systems are considered to be designed nagina 

an assumed single failure if neither (1) a single failure of any active component 

(zosim-ing paosive components function properly) nor (2) a single failuTe of any 

passive component (assuming active components function properly), results in a



lose of the capability of the system to perform its safety functions. The failure 

of a passive component need not be considered in the design of mechanical systems 

if it can be demonstrated that the design is acceptable on some other defined 

basis, such as an appropriate combination of unusually high quality, high 

strength or low stress, inspectability, repairability, or short-term use.  

ANTICIPATED OPERATIONAL OCCURRENCES 

Anticipated operational occurrences mean those conditions of normal oper

ation which are 'expected to occur one or more times during the life of the nuclear 

power unit and include but are not limited to loss of power to the recirculation 

pumps, tripping of the turbine generator set, isolation of the main condenser, 

and loss of all offsite power.



CRITERIA 

I. O " REQUIREMENTS 

CRITERION 1 - QUALITY STANDARDS AND RECORDS 

Structures, systems, and components important to safety shall be 

dasigned, 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 evalu

ated to determine their 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 

structuresa 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.  

CRITERION 2 - DESIGN BASES FOR PROTECTION AGAINST NATURAL PHENOMENA 

Structures, systems, and components important to safety shall be designed 

to withs tand the effects of natural phenomena such as earthquakee, tornadoes, 

hurricanes, floods, tsunami, ond 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 historically reported for the site 

and surrounding area, (2) sufficient margin for the limited accuracy,



quantity, and period of time in which the historical data haie been accumu

lated, (3) appropriate combinations of the effects of normal and accident 

conditions with the effects of the natural phenomena and (4) the importance 

of the safety functions to be performed.  

CRITERION 3 - FIRE PROTECTION 

Structures, systems, and components important to safety shall be dsigne( 

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. Fire 

detection:and fighting systems of appropriate capacity and capabillty shall 

be provided and designed to minimize the adverse effects of fires -n 

structures, systems, and components important to safety. Fire figsiting 

systems shall be designed to assure that their rupture or inadvertent 

operation does not significantly impair the capability of these structu:es, 

systems, and components.  

CRITERION 4 - ENVIRONMENTAL AND MISSILE DESIGN BASES 

Structures, systems, and components important to safety shall be 

designed to acco•mmodate the effects of and to be compatible with the 

environmental conditions ansociated with normal operation, maintenance, testing, 

and postulated 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 sources outside the nuclear power unit.  

CRITERION 5 - PROTECTION AGAINST INDUSTRIAL SABOTAGE 

Structures, systems, and components important to safety shall be 

physically protected to minimize, consistent with other safety reqtxirements, 

the probability and effects of industrial sabotage.  

CRITERION 6 - SHARING OF STRUCTURES, SYSTEMS, AND COMPONENTS 

Structures, systems, and components important to safety shall not be 

shared between nuclear power units unless it is shown that their ability to 

perform their safety functions is not significantly impaired by the sharing.  

II. PROTECTION BY MULTIPLE FISSION PRODUCT BARRIERS 

CRITERION 10 - REACTOR DESIGN 

The reactor core and associated coolant, control and protection systems 

shall be designed with appropriate margin to assure that specified acceptable 

fuel design limits are not exceeded during all conditions of normal operation, 

Including the effecta of anticipated operational occurrences.



CRITERION 11 - REACTOR INHERENT PROTECTION 

The reactor core and associated coolant systems shall be designed .o 

that in the power operating range the net effect of the prompt inherent 

nuclear feedback characteristics tends to compensate for a rapid 

increase in reactivity.  

CRITERION 12 - SUPPRESSION OF REACTOR POWER OSCILLATIONS 

the reactor core and associated coolant, control, and protection 

systems shall be designed to assure that power oscillations which can result 

in conditions exceeding of specified acceptable fuel design limits are not 

possible or can be reliably and readily detected and suppressed.  

CRITERION 13 - REACTOR INSTRUMENTATION AND CONTROL 

Instrumentation and control-shall be provided to monitor and to maintain 

variables within prescribed operating ranges, including those variables 

and systems which can affect the fission process and the integrit• of the 

reactor core.  

CRITERION 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 

leakage, of rapidly propagating failure, and of gross rupture.



CRITERION 15 - REACTOR COOLANT SYSTEM DESIGN 

The reactor coolant system and associated auxiliary, control, and 

protection systems shall be designed with sufficient margin to ass'zre t tat 

the design conditions of the reactor coolant pressure boundary are not 

exceeded during all conditions of normal operation, including anticipat,,d 

operational occurrences.  

CRITERION 16 - CONTAINMENT DESIGN 

Reactor containment and associated systems shall be provided co es'ablish 

an essentially leaktight barrier against the uncontrolled release of radioactivity 

to the environment and to assure that the containment design conditions important 

to safety are not exceeded for as long as postulated accident conditions require.  

CRITERION 17 - ELECTRICAL POWER SYSTEMS 

An onsite electrical power system and an offsite electrical p•,wer system 

shall be provided to permit functioning of structures, systems, ani components 

important to safety. The safety function for each system alone shtll b( 

to provide sufficient capacity and capability to assure that (1) s ,ecifi ed 

acceptable fuel design limits and design conditions of the reactor coolarnt 

pressure boundary are not exceeded as a result of anticipated oper; tional 

occurrences and (2) the core is cooled and containment integrity ard other 

vital functions are maintained in the event of postulated accidents.



The onsite electrical power sources, including the batteries, and 

the onsite electrical distribtitioh system, shall have sufficient independence, 

redundancy, and testability to perform their safety functions assuming a 

single failure.  

"Two physically independent transmission lines, each with the capability 

of supplying electrical power from the transmission network to the switch

yard, and two physically independent circuits from the switchyard to the 

onsite electrical distribution system shall be provided. Each of these 

circuits shall be designed to be available in sufficient time following a 

loss of electrical power from all other alternating current sources, including 

onsite electrical sources, 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 

immediately following a 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 

electrical power via any of the remaining circuits as a result of, or 

coincidant with, the loss of power generated by the nuclear power unit, 

the aoss of power from the transmission network , or the loss of power 

from the onsite electrical power sources.



Equipment at appropriate locations outside the control room shall be 

provided (1) with a design capability for prompt hot shutdown of the 

reactor, including necessary instrumentation and controls to maintain the 

unit in a safe condition during hot shutdown, and (2) with a potential 

capability for subsequent cold shutdown of the reactor through the use of 

suitable emergency procedures.  

III. PROTECTION AND REACTIVITY CONTROL SYSTEMS 

CRITERION 20 - PROTECTION SYSTEM FUNCTIONS 

The protection system shall be designed (1) to initiate automatically 

the operation of appropriate systems including the reactivity control systems, to 

assure that specified acceptable fuel design limits are not exceeded as a 

result of anticipated operational occurrences and (2) to sense accident 

conditions and to initiate the operation of systems and components important 

to safety.  

CRITERION 21 - PROTECTION SYSTEM RELIABILITY AND TESTABILITY 

The protection system shall be designed for high functional reliability 

and inservice testability commensurate with the safety functions to be 

performed. Redundancy and independence designed into the protection 

syotem shall be sufficient to assure that (1) no single failure results 

in loss of the protection function and (2) removal from service of any 

component or channel does not result in loss of the required minimumn 

redundancy unless the acceptable reliability of operation of the protection 

system can be otherwise demonstrated. The protection system shall be designed 

to permit periodic testing of its functional performance when the reactor is 

in operation, including a capability to test channels independently to determine 

failuremand losses of redundancy that may have occurred.



CRITERION 18 - INSPECTION AND TESTING OF ELECTRICAL POWER SYSTEMS 

Electrical power systems required for safety shall be designel to -,ermit 

periodic inspection and testing of important areas and features, s •ch a

wiring, insulation, connections, and switchboards, to assess the c ,ntini ity 

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 active components of the systems, su:--h 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 operational sequence that brings the systems intc operation, including 

operation of the protection system, and the transfer (f power among the nuclear 

power unit, the offsite power system, and the onsite power system.  

CRITERION 19 - CONTROL ROOM 

A control room shall be provided from which actions can be taken to 

operate the nuclear power unit safely under normal conditions and o 

maintain it in a safe condition under accident conditions, includitig 

loss-of-cooiant accidents. Adequate radiation protection shall be provided to 

permit access and occupancy of the control room under accident conlitio'is without 

personnel receiving radiation exposures in excess of 5 rem whole body, or 

its equivalent to any part of the body, for the duration of the accident.



CRITiRION 22 - PROTECTION SYSTEM INDEPENDENCE 

The protection system shall be designed to assure that the effects of 

natural phenomena, and of normal operating, maintenance, testing, and postulated 

accident conditions on redundant channels do not result in loss of the protection 

function, or shall be demonstrated to be acceptable on some other defined 

basis. Design techniques, such as functional diversity or diversity in 

component design and principles of operation, shall be used to the extent 

practical to prevent loss of the protection function in the event of 

systematic, nonrandom, concurrent failures of redundant elements.  

CRITERION 23 - PROTECTION SYSTEM FAILURE MODES 

The protection system shall be designed to fail into a safe state 

or into a state demonstrated to be acceptable on some other defined basis 

if conditions such as disconnection of the system, loss of energy (e.g., 

electric power, instrument air), or postulated adverse environments (e.g., 

extreme heat or cold, fire, pressure, steam, water, and radiation) are 

experienced.  

CRITERION 24 - SEPARATION OF PROTECTION AND CONTROL SYSTEMS 

The protection system shall be separated from control systems to the 

extant that failure of any single control system component or channel, 

or failure or removal from service of any single protection system component 

or channel which is comon to the control and protection systems leaves intact 

a system satisfying all reliability, redundancy, and independence requirements



of the protection system. Interconnection of the protection and control systems 

shall be limited so as to assure that safety is not significantly impaired, 

considering the possibility of systematic, nonrandom, concurrent failures of 

control system components or channels, or of those common to the *:ontrol 

and protection systems.  

CRITERION 25 - PROTECTION SYSTEM REQUIREiENTS FOR REACTIVITY CONTROL 
MALFUNCTIONS 

The protection system shall be designed to assure that acceptable fuel 

design limits are not exceeded for any single malfunction of the reactivity 

control systems, such as accidental withdrawal (not ejection or dropout) of 

control rods or unplanned dilution of soluble poison.  

CRITERION 26 - REACTIVITY CONTROL SYSTEM REDUNDANCY AND CAPABILIT'.  

Two independent reactivity control systems, preferably of different 

design principles and preferably including a positive mechanical means for 

inserting control rods, shall be provided. Each system shall hav the 

capability to control the rate of reactivity changes resulting from planned, 

normal power changes (including xenon burnout) to assure acceptable fuel 

design limits are not exceeded. One of the systems shall be capable of 

reliably controlling reactivity changes to assure that under conditions of



normal operations, including arlticipated operational occurrences, and with 

appropriate margin for malfunctions such as stuck rods, specified acceptable 

fuel design limits are not exceeded. One of the systems shall be capable 

of holding the reactor core stabcritical under cold conditions.  

CRITERION 27 - COMBINED REACTIVITY CONTROL SYSTEMS CAPABILITY 

The reactivity control systems shall be designed to have a combined 

capability in conjunction with the emergency core cooling system, of reliably 

controlling reactivity changes to assure that under postulated accident 

conditions and with appropriate margin for stuck rods the capability to 

cool the core is maintained.  

CRITERION 28 - REACTIVITY LIMITS 

The reactivity control systems shall be designed with appropriate 

limits on the potential amount and rate of reactivity increase to assure 

that the effects of postulated reactivity accidents can neither (1) result 

in damage to the reactor coolant pressure boundary greater than limited 

local yielding nor (2) sufficiently disturb the core, its support structures, 

or other reactor pressure vessel internals to impair significantly the 

capability to cool the core. These postulated reactivity accidents shall 

include consideration of rod election (unless prevented by positive means), 

rod dropout, steam line rupture, cbanges in reactor coolant temperature and presure, 

and cold water addition.



CRITERION 29 - PROTECTION AGAINST ANTICIPATED OPERATIONAL OCCURRENCES 

The protection and reactivity control systems shall be designed to assure 

an extremely high probability of accomplishing their safety functionis in the 

event of anticipated operational occurrences. Their design shall reflect 

consideration of systematic, nonrandom, concurrent failures of redundant elements.  

IV. FLUID SYSTEMS 

CRITERION 30 - QUALITY OF REACTOR COOLANT PRESSURE BOUNDARY 

Components which are part of the reactor coolant pressure bouadary 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.  

CRITERION 31 - FRACTURE PREVENTION OF REACTOR COOLANT PRESSURE BOUADARY 

The reactor coolant pressure boundary shall be designed with 3ufficient 

margin to assure that under operating, maintenance, testing, and postulated 

accident conditions (1) the boundary behaves in a nonbrittle manner and 

(2) the probability of rapidly propagating fracture is minimized. The design 

shall reflect consideration of service temperatures and other conditions 

of the boundary material under operating, maintenance, testing, and postulated 

accident conditions and the uncertainties in determining (1) material properties, 

(2) the effects of irradiation on material properties, (3) residual, steady

state and transient stresses, and (4) size of flaws.



CRITERION 32 - INSPECTION OF REACTOR COOLANT PRESSURE BOUNDARY COMPONENTS 

Components which are part of the reactor coolant pressure boundary shall 

be designed to permit (1) periodic inspection and testing of important areas 

and features to assess their structural and leaktight integrity, and (2) an 

appropriate material surveillance program for the reactor pressure vessel.  

CRITERION 33 - REACTOR COOLANT MAKEUP 

A system to supply reactor coolant makeup for protection against small 

breaks in the reactor coolant pressure boundary shall be provided. The system 

safety function shall be to assure that specified acceptable fuel design limits 

are not exceeded as a result of reactor coolant loss due to leakage from the 

reactor coolant pressure boundary and rupture of small piping or other small 

components which are part of the boundary. The system shall be designed to 

assure that for onsite and for offsite electrical power system operation the 

system safety function can be accomplished using the piping, pumps, and 

valves used to maintain coolant inventory during normal reactor operation.  

CRITERION 34 - RESIDUAL HEAT REMOVAL 

A system to remove residual heat shall be provided. The system safety 

function shall be to tranafer fission product decay heat and other residual 

heat from the reactor core at a rate such that specified acceptable fuel 

deasin limits and the drsign conditions of the reactor coolant pressure 

boundary are not exceeded.



Suitable redundancy in components and features, interconnections, and 

leak detection and isolation capabilities shall be provide to assure that 

for onsite and for offsite electrical power system operation the -.ystei.  

safety function can be accomplished assuming a single failure.  

CRITERION 3 - EMERGENGY CORE COOLING 

A system to provide abundant emergency core cooling shall be provided.  

The system safety function shall be to transfer heat from the reactor core 

following any loss-of-coolant accident at a rate such that (1) fuel and 

clad damage that could interfere with continued effective core cooling is 

prevented and (2) clad metal-water reaction is limitel to negligible 

amounts. The performance of the system shall be evaluated conservatively.  

Suitable redundancy in components and features, interconnections, and 

leak detection, isolation, and containment capabilities shall be Provided 

to assure that for onsite and for offsite electrical power system operation 

the system safety function can be accomplished assuming a single ailure.  

CRITERION 36 - INSPECTION OF EMERGENCY CORE COOLING SYSTEM COMPONiJTS 

Components of the emergency core cooling system shall be desagned 

to permit periodic inspection and appropriate pressure testing of imporcant 

areas and features, such as spray rings in the reactor pressure vw:ssel, water 

injection nozzles, and piping, to assure their structural and leaktight 

integrity and the full design capability of the system.



CRITERION 37 - TESTING OF EMERGENCY CORE COOLING SYSTEM 

The emergency core cooling system shall be designed to permiý- periodic 

functional testing of (1) the operability and performance of the rctive 

components of the system, such as pumps and valves, and (2) the o- erabi Lity 

of the system as a whole and, under conditions as close to design as 

practical, the full operational sequence that brings the system into 

operation, including operation of the protection system, the trans;fer between 

normal and emergency power sources, and operation of the associated cooling 

water system.  

CRITERION 33 - CONTAINMENT HEAT REMOVAL 

A system to remove heat from the reactor containment shall be provided.  

The system safety function shall be to reduce rapidly, consistent with the 

functioning of other associated systems, the containment pressure and 

temperature following any loss-of-coolant accident and maintain them at low 

levels.  

Suitable redundancy in components and features, interconnectkons, and 

leak detection, isolation, and containment capabilities shall be ,-rovidi--d 

to assure tnat for onsite and for offsite electrical power system operation 

the system safety function can be accomplished assuming a single ailure.



CRITERION 39 - INSPECTION OF CONTAINMENT HLET REMOVAL SYSTEM COMPONENTS 

Components of the containment heat removal system shall be dcsigned to 

permit periodic inspection and appropriate pressure testing of important areas 

and features, such as the torus, sumps, spray nozzles, and piping, to assure 

their structural and leaktight integrity and the full design capability of 

the system.  

CRITERION 40 - TESTING OF CONTAINMENT HEAT REMIVAL SYSTEM 

The containment heat removal system shall be designed to perviLt 

periodic functional testing of (1) the operability and performancc of 

the active components of the system, such as pumps anti valves and (2) the 

operability of the system as a whole, and, under conditions as close 

to the design as practical, the full operational sequence that brings 

the system into operation, including operation of the protection system, the 

transfer between normal and emergency power sources, and operation of the 

associated cooling water system.  

CRITERION 41 - CONTAINMENT ATMOSPHERE CLEANUP 

Systems to control fission products, hydrogen, oxygen, and other 

substances which may be released into the reactor containment shae I be 

provided as necessary to reduce, consistent with the Functioning cf oth,!r 

associated systems, the concentration and quantity of fission products 

released to the environment following postulated accidents, and to control 

the concentration of hydrogen or oxygen and other substances in the contain

ment atmosphere following postulated accidents to assure that cont-iinment 

integrity is maintained.



Each system shall have suitable redundancy in components and features, 

interconnections, and leak detection and isolation capabilities to assure 

that for onsite and for offsite electrical power system operation its safety 

function can be accomplished assuming a single failure.  

CRITERION 42 - INSPECTION OF CONTAINMENT ATMOSPHERE CLEANUP SYSTEMS COMPONENTS 

Components of the containment atmosphere cleanup systems shall be 

designed to permit periodic Inspection and appropriate pressure tisting of 

important areas and features such as filter frames, ducts, and piping to 

assure their structural and leaktight integrity and the full design capability 

of the systems.  

CRITERION 43 - TESTING OF.CONTAINMENT ATMOSPHERE CLEANUP SYSTEMS 

The containment atmosphere cleanup systems shall be designed to pcrmit 

periodic functional testing of (1) the operability and performance, of the 

active components of the systems such as fans, filters, dampers, 'umps, 

and valves and (2) the operability of the systems as a whole and, under 

conditions as close to design as practical, the full operational iequence 

that brings the systems into operation, including operation of the protection 

system, the transfer between normal and emergency power sources, and operation 

of associated systems.



CRITERION 44 - COOLING WATER 

A system to transfer heat from structures, systems, and components 

important to safety, to an ultimate heat sink shall be provided. The system 

safety function shall be to transfer the combined heat load of these structures, 

systems, and components under normal operating and accident conditions.  

Suitable redundancy in components and features, interconnections, and 

leak detection and isolation capabilities shall be provided to assure that 

for onsite and for offsite electrical power system operation the s•stem safety 

function can be accomplished assuming a single failure'.  

CRITERION 45 - INSPECTION OF COOLING WATER SYSTEM COMi'ONENTS 

Components of the cooling water system shall be designed to permit 

periodic inspection and appropriate pressure testing of important areas 

and features, such as heat exchangers and piping, to assure their ;truc-:ural 

and leaktight integrity and the full design capability of the system.  

CRITERION 46 - TESTING OF COOLING WATER SYSTEM 

The cooling water system shall be designed to permit periodic funcý-ional 

testing of (1) the operability and performance of the active compcaents 

of the system, such as pumps and valves, and (2) the operability of the 

system as a whole and, under conditions as close to design as prac :ical.  

the full operational sequence that brings the system into operatiot for 

reactor shutdown and for loss-of-coolant accidents, including oper ition of 

the protection system and the transfer between normal and emergencr pow, r sourkes.



V. REACTOR CONTAINMENT 

CRITERION 50 - CONTAINMENT DESIGN BASIS 

The reactor containment structure, including access openings, 

penetrations, and the containment heat removal system shall be designed so 

that the containment structure and its internal compartments can accommodate, 

without e-xceeding the design leakage rate and, with sufficient margin, the 

calculated pressure and temperature conditions resulting from any 

loss-of-coolant accident. This margin shall reflect consideratior of (1) the 

effects of potential energy sources which have not been incluided .n the 

determination of the peak conditions, such as energy in steam generators and 

energy from metal-water and other chemical reactions that may result from 

degraded emergency core cooling functioning, (2) the limited experience 

and experimental data available for defining accident phenomena and containment 

responses, and (3) the conservatism of the calculational model and input 

parameters.  

CRITERION 51 - FRACTURE PREVENTION OF CONTAINMENT PRESSURE BOUNDARY 

The reactor containment boundary shall be designed with sufficient 

margin to assure that under operating, maintenance, testing, and ",ostu]ated 

accident conditions (1) its ferritic materials behave in a nonbrittle manner 

and (2) the probability of rapidly propagating fracture is minimized. The



design shall reflect consideration of service temperatures and other 

conditions of the containment boundary material during operation, maintenance, 

testing, and postulated accident conditions, and the uncertainties in deter
mining (1) material properties, (2) residual steady-state and transient stresses, 

and (3) size of flaws.  

CRITERION 52 - CAPABILITY FOR CONTAINMENT LEAKAGE RATE TESTING 

The reactor containment and other equipment which may neceAsarily be 
subjected to containment test conditions shall be designed so that periodic 

integrated leakage rate testing can be conducted at containment dcsign 

pressure.  

CRITERION 53 - PROVISIONS FOR CONTAINNENT TESTING AND INSPECTION 

The reactor containment shall be designed to permit (1) inspe tion 

of all important areas, such as penetrations, (2) an appropriate 

materials surveillance program, and (3) periodic testing of the 

leaktightness of penetrations which have resilient seals and expan ion.  

bellows at containment design pressure.  

CRITERION 54 - PIPING SYSTEMS PENETRATING CONTAINMENT 

Piping systems penetrating primary reactor containment shall be 

provided with leak detection, isolation, and containment capabilities 

having redundancy, reliability, and performance capabilities which reflezt 

the importance to safety of isolating these piping systems. Such piping 

systems shall be designed with a capability to test periodically the 

operability of the isolation valves and associated apparatus and to 

determine if valve leakage is within acceptable limits.



CRITERION 55 - REACTOR COOLANT PRESSURE BOUNDARY PENETRATING CONTAINIENT 

Each line which is part of the reactor coolant pressure boundary 

and which penetrates primary reactor containment shall be provided with one 

automatic isolation valve inside and one automatic isolation valv-, other thal 

a simple check valve, outside of containment, unless it can be deionstated 

that the design is acceptable on some other defined basis. The valve outside 

of containment shall be located as close to containment as practical and upon 

loss of actuating power the automatic isolation valves shall be dcsigned to 

take the position that provides greater safety.  

Other appropriate requirements to minimize the probability o 

consequences of an accidental rupture of these lines or of lines onnected 

to them shall be provided as necessary to assure adequate safety. Detr;

mination of the appropriateness of these requirements, such as hi her 

quality in design, fabrication, and testing, additional provision: for 

inservice inspection, protection against more severe natural phen, mena, 

and additional isolation valves and containment, shall include co siderition 

of the population density, use characteristics, and physical characteristics 

of the site environs.  

CRITERION 56 - CONTAINIfENT PRESSURE BOUNDARY ISOLATION VALVES 

Each line which connects directly to the containment atmosphcre 

and penetrates primary reactor containment shall be provided with one



automatic isolation valve inside and one automatic isolation valve, other than 

a simple check valve, outside of containment, unless it can be demonstrated 

that the design is acceptable on some other defined basis. The valve outside 

of containment shall be located as close to containment as practical and upon 

loss of actuating power the automatic isolation valves shall be designed to 

take the position that provides greater safety.  

CRITERION 57 - CLOSED SYSTEMS ISOLATION VALVES 

Each line which penetrates primary reactor containment and is neither 

part of the reactor coolant pressure boundary nor connected direc':ly to 

the containment atmosphere shall have at least one isolation valve, other than 

a simple check valve. This valve shall be outside of containment and shall be 

located as close to containment as practical.  

VI. FUEL AND RADIOACTIVITY CONTROL 

CRITERION 60 - CONTROL OF RELEASES OF RADIOACTIVE MATERIALS TO T13'• 

ENVIRONMENT 

The nuclear power unit design shall include means to maintain suitable 

control over radioactive materials in gaseous and liquid effluents and 

in solid wastes produced during normal reactor operation, including 

anticipated operational occurrences. Sufficient holdup capacity shall 

be provided for retention of gaseous and liquid effluents coptaining



radioactive materials, particularly where unfavorable site environmental 

conditions can be expected to impose unusual operational limitations 

upon their release to the environment.  

CRITERION 61 - FUEL SToRAGE AND HANDLING AND IADIOACTIVITY CONTROL 

The fuel storage and handling and radioactive waste systems and other 

systems which may contain radioactivity shall be designed to assuz-e adequate 

safety under normal and postulated accident conditions. These systems shall 

be designed (I) with a capability to permit inspection and testing of important 

areas and features of the components of these systems. (2) with suitable 

shielding for radiation protection, (3) with appropriate containment, confine

ment, and filtering systems, (4) with a residual heat removal cap;lbilitv7 having 

reliability and testability that reflects the importance to safety of 

decay heat and other residual heat removal, and (5) to prevent sirnificant 

reduction in fuel storage coolant inventory under accident condit-ions.  

CRITERION 62 - PREVENTION OF CRITICALITY IN FUEL STORAGE AND HANDI.ENG 

Criticality in the fuel storage and handling system shall be 

prevented by physical systems or processes, preferably by use of 

geometrically safe configurations.



CRITERION 63 - MONITORING FUEL AND WASTE STORAGE 

Appropriate systems 8hall be provided in fuel storage and radioactive 

waste systems and associated handling areas (1) to detect conditic'ns 

that may result in loss of residual heat removal capability and e<cessive 

radiation levels and (2) to initiate appropriate safety actions.  

CRITERION 64 - MONITORING RADIOACTIVITY RELEASES 

Means shall be provided for monitoring the reactor containment 

atmosphere, spaces containing components for recirculation of los.-of

coolant accident fluids, effluent discharge paths, and the plant tnvirons 

for radioactivity that may be released from normal operations, including 

anticipated operational occurrences, and from postulated accidents.  

(Sec. 161, 68 Stat. 948; 42 U.S.C.2201) 

Dated at this 

day of 1970.  

For the Atomic Energy Comm.saion 

W. B. McCool 
Secretary


