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CATEGORIES OF CRITICALITY 
ACCIDENTS

Critical Assemblies/
Reactor Experiments

~ 50,000 Experiments

38 Accidents

12 Fatalities

Process Operations

22 Accidents

21 Solution;  1 
Metal

9 Fatalities



Process Criticality Accidents

Total Reported   =   22

Worker Fatalities =  9

Public Exposures:

Environmental
Contamination:
Equipment Damage:

21 Solutions;  1 Metal

Not health threatening;
Measured levels in only
One accident

Negligible
Negligible



CHRONOLOGY OF PROCESS ACCIDENTS



RUSSIAN FEDERATION ACCIDENTS



UNITED STATES ACCIDENTS



BRITISH ACCIDENT



JAPANESE ACCIDENT



OBSERVATIONS 

 Accident Frequency: zero;  1/yr;  1/10 yrs;  ???

 Storage Operations: none

 Transportation Operations: none

 Significant Exposures: Only Immediate Vicinity

 Shielded Operations: Negligible Exposures

 None Attributed Solely to Equipment Failure



OBSERVATIONS

 None Attributed to Faulty Calculations

 Many Occurred During Non-Routine 
Operations

 Administrative Considerations Determined 
Facility Down-time

 No New Physical Phenomena



LESSONS LEARNED - OPERATIONAL

 Avoid unfavorable geometry vessels in 
areas with high-concentration solutions.

 Put important instructions, information, 
and procedural changes in writing.

 Understand processes thoroughly so that 
credible abnormal conditions are 
recognized and analyzed.



LESSONS LEARNED - OPERATIONAL

 Fissile material accountability (MC&A) is 
integral to a good NCS program.

 Operator understanding of NCS 
implications of proper response to process 
upsets is important.

 Operations involving both organic and 
aqueous solutions require extra diligence.



LESSONS LEARNED - OPERATIONAL

 Remote readouts of radiation levels where 
accidents may occur should be considered.

 Operations personnel should be made 
aware of criticality hazards and stop work 
policies.

 Operations personnel should be trained to 
understand the basis for why they must 
always follow procedures.



LESSONS LEARNED - OPERATIONAL

 Hardware that is important to criticality 
control and whose failure or malfunction 
would not necessarily be apparent to 
operators should be used with caution.

 Criticality alarms and adherence to 
emergency procedures have saved lives and 
reduced exposures.



LESSONS LEARNED – SUPERVISORY, 
MANAGERIAL AND REGULATORY

 Process supervisors should ensure that 
operators are knowledgeable and capable.

 Equipment should be designed with ease of 
operation as a key goal.

 Policies and procedures should encourage 
self-reporting of upsets and err on the side 
of learning more, not punishing more.



LESSONS LEARNED – SUPERVISORY, 
MANAGERIAL AND REGULATORY

 Senior management should be aware of the 
hazard of accidental criticality and its 
consequences.

 Senior management and regulators should be 
aware of operations with criticality hazards.

 Regulators should ensure that those they 
regulate are knowledgeable and capable.

 Regulations should promote safe and 
efficient operations.



CONCLUSIONS

 Likelihoods of criticality accidents are 
extremely low, but will never be zero. 

 Diligence is required to maintain a proper, 
acceptably low, accident risk while 
balancing the need for process ease and 
efficiency.
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