
Anticipated operational occurrences. Anticipated operational occurrences mean those conditions of 
normal operation 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 all recirculation pumps, tripping of the 
turbine generator set, isolation of the main condenser, and loss of all offsite power. 

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 any condition of normal operation, including the effects of 
anticipated operational occurrences. 

Criterion 11--Reactor inherent protection. The reactor core and associated coolant systems shall be 
designed so 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 specified acceptable fuel design limits are not possible or can be reliably and 
readily detected and suppressed. 

Criterion 13--Instrumentation and control. Instrumentation shall be provided to monitor variables 
and systems over their anticipated ranges for normal operation, for anticipated operational 
occurrences, and for accident conditions as appropriate to assure adequate safety, including those 
variables and systems that can affect the fission process, the integrity of the reactor core, the 
reactor coolant pressure boundary, and the containment and its associated systems. Appropriate 
controls shall be provided to maintain these variables and systems within prescribed operating 
ranges. 

Criterion 15--Reactor coolant system design. The reactor coolant system and associated auxiliary, 
control, and protection systems shall be designed with sufficient margin to assure that the design 
conditions of the reactor coolant pressure boundary are not exceeded during any condition of 
normal operation, including anticipated operational occurrences. 

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 25--Protection system requirements for reactivity control malfunctions. The protection 
system shall be designed to assure that specified 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. 

Criterion 26--Reactivity control system redundancy and capability. Two independent reactivity 
control systems of different design principles shall be provided. One of the systems shall use control 
rods, preferably including a positive means for inserting the rods, and shall be capable of reliably 
controlling reactivity changes to assure that under conditions of normal operation, including 
anticipated operational occurrences, and with appropriate margin for malfunctions such as stuck 
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rods, specified acceptable fuel design limits are not exceeded. The second reactivity control system 
shall be capable of reliably controlling 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 holding the reactor core subcritical 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 poison addition by 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 ejection (unless prevented by 
positive means), rod dropout, steam line rupture, changes in reactor coolant temperature and 
pressure, 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 functions in the event of anticipated operational occurrences. 

Criterion 34--Residual heat removal. A system to remove residual heat shall be provided. The 
system safety function shall be to transfer fission product decay heat and other residual heat from 
the reactor core at a rate such that specified acceptable fuel design limits and the design conditions 
of the reactor coolant pressure boundary are not exceeded. 
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