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    Abstract

        
            Spring-loaded pressure relief valves (PRVS) are used in some safety-related applications at nuclear power plants. In general, they are used in systems where, during accidents, pressures may rise to levels where pressure safety relief is required for protection of personnel, system piping, and components. This report documents a study of PRV aging and considers the severity and causes of service wear and how it is discovered and corrected in various systems, valve sizes, etc. Provided in this report are results of the examination of the recorded failures and identification of trends and relationships/correlations in the failures when all failure-related parameters are considered. Components that comprise a typical PRV, how those components fail, when they fail, and the current testing frequencies and methods are also presented in detail.
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                    Aging and service wear of air-operated valves used in safety-related systems at nuclear power plants

                    
                        Technical Report
                            Cox, D; McElhaney, K; Staunton, R
                            

                    Air-operated valves (AOVs) are used in a variety of safety-related applications at nuclear power plants. They are often used where rapid stroke times are required or precise control of the valve obturator is required. They can be designed to operate automatically upon loss of power, which is often desirable when selecting components for response to design basis conditions. The purpose of this report is to examine the reported failures of AOVs and determine whether there are identifiable trends in the failures related to predictable causes. This report examines the specific components that comprise a typical AOV, how those components fail,more » when they fail, and how such failures are discovered. It also examines whether current testing frequencies and methods are effective in predicting such failures.« less
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                    Improve safety with pilot operated relief valves

                    
                        Journal Article
                            Emerson, G - Hydrocarbon Processing
                            

                    A weakness inherent in balanced bellows pressure relief valves (PRVs) that can cause premature failure can be avoided by using pilot operated PRVs as an alternative. Now better able to handle adverse service conditions, pilot operated PRVs are suitable for a wide range of gas, liquid and mixed-phase services. Traditionally, however, balanced bellows PRVs have been applied as overpressure protection for three notable reasons: a constant PRV set pressure with the presence of variable, superimposed back pressure (at the PRV outlet prior to its opening); valve stability and adequate capacity when built-up back pressure (at the PRV outlet during itsmore » relief cycle) exceeds 10%; and spring and guided parts barriered from the process fluid. With these benefits in mind, balanced bellows PRVs have been generally adapted by many hydrocarbon processing companies that have experienced costly, and often dangerous, premature bellows failures. Corrosion, valve instability and/or bellows flutter are causes of these failures.« less

                        
                            
                            
                    

                    

                

            
        		
    
                                        
                                    
                                        	
            



                    Aging and service wear of check valves used in engineered safety-feature systems of nuclear power plants: Aging assessments and monitoring method evaluations

                    
                        Technical Report
                            Haynes, H
                            

                    Check valves are used extensively in nuclear power plant safety systems and balance-of-plant systems. The failures of these valves have resulted in significant maintenance efforts and, on occasion, have resulted in water hammer, overpressurization of low-pressure systems, and damage to flow system components. These failures have largely been attributed to severe degradation of internal parts (e.g., hinge pins, hinge arms, discs, and disc nut pins) resulting from instability (flutter) of check valve discs under normal plant operating conditions. Present surveillance requirements for nuclear power plant check valves have been inadequate for timely detection and trending of such degradation because neithermore » the flutter nor the resulting wear can be detected prior to failure. Consequently, the US Nuclear Regulatory Commission has had a continuing strong interest in resolving check valve problems. In support of the Nuclear Plant Aging Research Program, Oak Ridge National Laboratory has carried out an evaluation of several developmental and/or commercially available check valve diagnostic monitoring methods, in particular, those based on measurements of acoustic emission, ultrasonics, and magnetic flux. In each case, the evaluations have been focused on the capability of each method to provide diagnostic information useful in determining check valve aging and service wear effects (degradation), check valve failures, and undesirable operating modes. A description of each monitoring method is provided in this report, including examples of test data acquired under controlled laboratory conditions. In some cases, field test data acquired in situ are also presented. The methods are compared, and suggested areas in need of further development are identified. 6 refs., 36 figs., 7 tabs.« less
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                    VALIDATION OF SPRING OPERATED PRESSURE RELIEF VALVE TIME TO FAILURE AND THE IMPORTANCE OF STATISTICALLY SUPPORTED MAINTENANCE INTERVALS

                    
                        Conference
                            Gross, R; Stephen Harris, S
                            

                    The Savannah River Site operates a Relief Valve Repair Shop certified by the National Board of Pressure Vessel Inspectors to NB-23, The National Board Inspection Code. Local maintenance forces perform inspection, testing, and repair of approximately 1200 spring-operated relief valves (SORV) each year as the valves are cycled in from the field. The Site now has over 7000 certified test records in the Computerized Maintenance Management System (CMMS); a summary of that data is presented in this paper. In previous papers, several statistical techniques were used to investigate failure on demand and failure rates including a quantal response method formore » predicting the failure probability as a function of time in service. The non-conservative failure mode for SORV is commonly termed 'stuck shut'; industry defined as the valve opening at greater than or equal to 1.5 times the cold set pressure. Actual time to failure is typically not known, only that failure occurred some time since the last proof test (censored data). This paper attempts to validate the assumptions underlying the statistical lifetime prediction results using Monte Carlo simulation. It employs an aging model for lift pressure as a function of set pressure, valve manufacturer, and a time-related aging effect. This paper attempts to answer two questions: (1) what is the predicted failure rate over the chosen maintenance/ inspection interval; and do we understand aging sufficient enough to estimate risk when basing proof test intervals on proof test results?« less
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                    On-line testing service for safety and relief valves

                    
                        Journal Article

                    This article is an evaluation of an on-line method for testing safety and relief valves in steam, air, gas, process and water systems that can be performed while the system is operating at normal pressure and temperature. Specially designed fittings are mounted on the valve and hydraulic force is applied from a connecting unit to overcome spring force and open the valve. A load cell measures the force applied, and a displacement transducer records the exact moment of lift and reseat. The full sequence is traced by a multi-pen recorder, providing a permanent record of the test. Average testing timemore » for each valve is usually less than one hour. The test method increases plant safety and conserves energy by eliminating the need to overpressure a system, and by allowing free operation of the valve while it is being tested. This eliminates downtime for processing equipment and hydraulic or pneumatic systems. The procedure can also be used to determine the condition of valves during a plant shutdown, when environmental regulations prevent tests while the valves are in service. Maintenance costs are substantially reduced by eliminating the need to ''gag'' a system for overpressure testing. The test method also will save the time and labor required to remove welded-in valves and the cost of sending them offsite to determine whether they need repairs. The test also prolongs valve life by minimizing the erosion of valve seats.« less
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