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COMMON POSITION ON THE DESIGN AND USE OF EXPLOSIVE - ACTUATED (SQUIB) 

VALVES IN NUCLEAR POWER PLANTS 

Multinational Design Evaluation Program 

AP1000 Design Specific Working Group 

Squib Valve Subgroup 

Purpose 

To communicate a common position among regulators reviewing squib valve designs in order to: 

 Promote and understand each country’s regulatory decision and its basis. 

 Aid in the assessment of explosive-actuated valves (squib) valves that are used to perform a 

safety function within a nuclear power plant.   

Background 

The nuclear industry has a limited amount of experience with the use of squib valves.  The 

available operating experience is typically from small squib valves in the standby liquid control 

system at boiling water reactor (BWR) nuclear power plants.  The design, qualification, procurement, 

and in-service testing and inspection activities for squib valves to be used in new reactors represent a 

significant engineering challenge because of their risk and safety importance, large size range, and 

new design aspects. 

A squib valve ensures zero leakage during normal operations by its sealed closure.  Actuation 

occurs by a pyrotechnic process that is triggered by an electric control signal.  Actuation of the squib 

valve results in the shearing of a pipe cap to allow fluid to flow through the valve.  Squib valves can 

be used to depressurize plant systems, or to provide for coolant to flow to the reactor core or 

containment building.  Actuation of a squib valve is a once-only sequence that requires refurbishment 

to return the valve to service. 

Discussion 

In the absence of regulatory experience with valves of this type, the regulators participating in the 

MDEP AP1000 working group (US NRC, UK NII, Canada CNSC, and China NNSA) developed 

design principles that they believe are required to be considered in the design, qualification, 

procurement and life management (examination, inspection, testing and maintenance) of a squib valve.  

The principles consider: the design process; reliability; margins; integrity; redundancy; diversity; 

common cause failure; defence in depth; fault tolerance; aging; degradation; obsolescence; and the 

examination, maintenance, inspection and testing (EMIT) requirements. 
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The aim of issuing high-level technical guidance on novel aspects that are being introduced to 

new nuclear power plants, where there is likely to be limited regulatory experience, is to: 

 promote a common approach to regulatory assessment and the harmonisation of regulatory 

standards; 

 develop new power plants with the highest level of safety; and 

 inform power plant design organisations of the regulators’ expectations.  

 Position 

Listed below are the principles that are expected to be considered in the design, qualification, 

procurement and in-service activities (such as examination, inspection, testing and maintenance) of a 

squib valve.  

 

1. Evaluate the basis for use of squib valves versus alternative valve types. 

2. Identify safety functions. 

3. Categorise and classify safety functions. 

4. Determine environmental parameters. 

5. Specify codes and standards to be satisfied. 

6. Evaluate design to perform the safety functions through techniques such as a Failure Modes 

and Effects Analysis (FMEA). 

7. Establish qualification process to support the required reliability for the safety functions. 

8. Establish qualified life (operating hours, actuations, shelf life, and any post-accident life). 

9. Determine the examination/maintenance/inspection/testing requirements. 

 

Below is a table of examples of information required to support the safety justification for the 

performance of squib valves to be used in nuclear power plants.  The table also identifies, where 

applicable, design principles, aging/degradation, and EMIT activities relating to the design, 

qualification, and in-service surveillance, inspection/testing information items.   

The table is not intended to provide a complete or exhaustive list of requirements as these can 

only be determined by the design authority 
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