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Property Risk Engineering Insight 

Insight: Steam Turbine Mechanical Overspeed Trip 
Devices 
Outdated Mechanical Trip Devices Should be Replaced! 
 

Recognizing the Risk 
 

The steam turbine overspeed event occurs when little or no energy is being consumed by the driven equipment, whether a 
generator, pump or compressor, and too much steam is provided to steam turbine.  In these situations, speed increases 
rapidly above the design operating speed in such a manner that a unit is driven to the point at which internal rotating 
components yield strength is exceeded resulting in catastrophic failure.  Overspeed loss events are the costliest equipment 
breakdown failure scenarios and require the longest repair time frames. 
 

All steam turbines have overspeed systems.  In the simplest form the overspeed protection system must detect when 
operating speed is exceeded by a designated percentage (often 10% to 13%) and must initiate successful closure of all 
valves to isolate any and all potential steam energy sources. 
 

On older steam turbines the overspeed trip speed sensing and trip initiation was strictly by mechanical and hydraulic means 
with the key component being the “mechanical overspeed trip” device.  The mechanical overspeed device typically consists 
of a spring-loaded piston (bolt) mounted in a shaft, typically screwed or bolted to the front of the turbine rotor.  When turbine 
speed reaches an overspeed condition (i.e., 10% above running speed), the centrifugal force on the bolt overcomes the 
spring force, the bolt moves out and hits a lever which moves the oil dump valve causing depressurization of the oil supply 
to all steam valves.  This results in all valves immediately closing. 
 

Risk exposures associated with a mechanical overspeed trip device: 
 

• The mechanical device has many moving parts that can malfunction.  In some cases mechanical trip devices have 
failed to initiate a trip, resulting in an overspeed failure.  

• The mechanical trip device is not precise and trip initiation speed can vary. Worn components, debris on operating 
cylinders can impact the speed at which the unit trips.  This often results in multiple tests as the spring is adjusted to 
obtain the correct setting. 

• The only way to accurately test mechanical trip systems is to increase turbine speed to trip speed.  This operational 
activity is risky and exposes rotating components to much higher stress loadings.  Failures have occurred during 
overspeed tests due to the increased stresses applied.  Because the failure occurs at a higher speed the damage is 
greater than if the unit failed at operating speed. 

 

Risk Mitigation 
 

In recent years electronic overspeed trip devices have become popular.  Electronic systems are more accurate and measure 
rotational speed to within 0.1%.  They also have less mechanical moving parts that could wear and/or malfunction.  The risk 
of failure is reduced significantly with an electronic trip system.  An Electric Power Research Institute (EPRI) study on trip 
devices concluded the risk of failure with an electronic trip system is less than the risk of failure with a mechanical trip 
system. 
 

Recommendation 
If your steam turbine has a mechanical hydraulic overspeed trip device, it is recommended the overspeed trip device be 
replaced with an electronic overspeed system.   
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Compliance 
 

Should the owner decide to replace the mechanical overspeed device with an electronic, the system should comply with 
the requirement of American Petroleum Institute (API) 670 R(2010) - 2000 Machinery Protection Systems, Fourth Edition 
and International Organization for Standardization (ISO) 10437 2003 Petroleum, petrochemical and natural gas industries 
- Steam turbines - Special-purpose applications Section 1.1 Turbine Shut Down Systems. 
 

 
Figure 1 Recommended Trip Configuration 

 

Electronic System Requirements 
 

The following installation requirements should be followed when a trip system is upgraded to an electronic system.   

• The trip system must be independent of other control systems. 

• Trip system must not be jeopardized by a single failure of any one component or power source. 
• Trip solenoids must be “deenergized” to trip.  

• Trip system must be installed in a keyed & locked cabinet.  (Only trained personnel are allowed access)  

• Trip system processor function must not rely on a forced ventilation system that could be lost by fan failure or power 
outage. 

• Signal cables and power supply cables must be installed separately on separate paths.  Power supplies must be fed 
from separate sources. 

• Trip system must be pretested prior to operation of the unit to prove it is fully functional before start up.  
• System software and configurations must be pass word protected.  

• System software and configurations must only be accessed by trained personnel. 

• System must be tested quarterly at a minimum.  
• The mean time to repair a system is fixed to 8 hours.  (Access to trained personnel within 2 hrs.) 

• An exchange module set must be available on site. (sensor, configured channel module, power supply) 

• It is recommended that the existing mechanical trip device be disabled or removed.  However, leaving it in place is 
acceptable. 

• Sufficient training must be provided to all operators.   
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References & Resources 
 

API 612, 2005 Petroleum, Petrochemical and Natural Gas Industries-Steam Turbines-Special-purpose Applications, Sixth 
Edition 

API 670, R(2010) - 2000 Machinery Protection Systems, Fourth Edition 

ISO 10437, 2003 Petroleum, petrochemical and natural gas industries - Steam turbines - Special-purpose applications 

 

For more information, contact your local AIG Risk Engineer. 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The information, suggestions and recommendations contained herein are for general informational purposes only. This information has been compiled 
from sources believed to be reliable.  Risk Consulting Services do not address every possible loss potential, law, rule, regulation, practice or procedure.  No 
warranty, guarantee, or representation, either expressed or implied, is made as to the correctness or sufficiency of any such service.  Reliance upon, or 
compliance with, any recommendation in no way guarantees any result, including without limitation the fulfillment of your obligations under your insurance 
policy or as may otherwise be required by any laws, rules or regulations.  No responsibility is assumed for the discovery and/or elimination of any hazards 
that could cause accidents, injury or damage.   The information contained herein should not be construed as financial, accounting, tax or legal advice and 
does not create an attorney-client relationship.   

This document is not intended to replace any recommendations from your equipment manufacturers. If you are unsure about any particular testing or 
maintenance procedure, please contact the manufacturer or your equipment service representative.  

American International Group, Inc. (AIG) is a leading global insurance organization. AIG member companies provide a wide range of property casualty 
insurance, life insurance, retirement solutions and other financial services to customers in approximately 70 countries and jurisdictions. These diverse 
offerings include products and services that help businesses and individuals protect their assets, manage risks and provide for retirement security. AIG 
common stock is listed on the New York Stock Exchange. 

Additional information about AIG can be found at www.aig.com | YouTube: www.youtube.com/aig | Twitter: @AIGinsurance www.twitter.com/AIGinsurance 
| LinkedIn: www.linkedin.com/company/aig. These references with additional information about AIG have been provided as a convenience, and the 
information contained on such websites is not incorporated by reference herein. 

AIG is the marketing name for the worldwide property-casualty, life and retirement and general insurance operations of American International Group, Inc. 
For additional information, please visit our website at www.aig.com. All products and services are written or provided by subsidiaries or affiliates of 
American International Group, Inc. Products or services may not be available in all countries and jurisdictions, and coverage is subject to underwriting 
requirements and actual policy language. Non-insurance products and services may be provided by independent third parties. Certain property-casualty 
coverages may be provided by a surplus lines insurer. Surplus lines insurers do not generally participate in state guaranty funds, and insureds are therefore 
not protected by such funds. 
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