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 Learning Objectives 

• Who is FRA 
 

• Review DOT Safety Policy 
 
• Understand Federal Expectations for Tank Cars 
 

• Review Design Improvements 
 

• Reliability 
 
• Where We’re Headed 
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   “Specification” 
 
    “Design” 
 
     “Manufacture” 
 
   “Maintenance” 

 Tank Car Safety Through 
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 Federal Expectations 

Simply stated: 
 
(1)  Design it right; 

 
(2)  Make it right; 

 
(3)  Maintain it right: 

 
(4)  Catch any defects; 

 
(5)  Don’t let them happen again. 
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 Tank Cars Come In All Styles and Colors 
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 Two Types – High Pressure & General Purpose 

General Purpose (GP) – Mechanical Features 
 

• After 12/2003 - 263K+ GRL Cars  
o Double Shelf Couplers 
o Thicker Tank Shells  (7/16” & ½” TC-128, ½” & 5/8” A516-70) 
o Head Shields (Half or Full) 
o Top & Bottom Fittings Protection (Appendix E10.2.1) 
o Reclosing PRD or Equal Safety Level Non-reclosing  
 

• After 08/2011 - Petroleum Crude Oil / Alcohols N.O.S. /  
   Ethanol & Gasoline Mixture (CPC-1232) 

o Thicker Tank Shells  
o Head Shields (Half or Full) 
o Top & Bottom Fittings Protection (Appendix E10.2.1) 
o Reclosing Pressure Relief Devices or Equal Safety Level As  
    Non-reclosing (with PHMSA Approval) 
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 Double Shelf Couplers 
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Law of Unintended Consequences 
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 Head & Shell Protection 
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 Head Shields 
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 Cherry Valley, IL 06/2009 
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 Top Fittings Protection - HP 
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 Top Fittings Protection 
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 Cherry Valley, IL 06/2009 
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 Top Fittings Protection - GP 
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7/16” vs. ½” TC-128 Normalized = +14.3% 
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 Cherry Valley, IL 06/2009 
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Reliability 
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Quality – “Conformance to Requirements” 
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Quality – “Which Car Has Better Quality?” 
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Reliability – “Quality Over Time” 
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Reliability – “Conformance to Requirements 
Over Time” 
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Reliability – “Quality Over Time” 
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Reliability – The quantified ability of an item 
or structure to operate without failure for the 
specified period of its design life or until its 
next qualification. 

Example: My car starts every day. 
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Reliability – “Which Car Has Better Reliability?” 
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Reliability – “Quality Over Time” 
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Reliability – The quantified ability of an item 
or structure to operate without failure for the 
specified period of its design life or until its 
next qualification. 

Design Level of Reliability and Safety – The 
level of reliability and safety built into the 
tank car and, therefore, inherent in its 
specification, design, and manufacture. 



Hazmat 

HM 216B (eff. 07/25/12) 

38 FRA Region 7 Hazmat Seminar - 2013 

Coatings / Linings – 180.509(i) Internal coating and lining inspection and test.  
(1) The owner of an internal coating or lining applied to protect a tank used to 

transport  a material that is corrosive or reactive to the tank must ensure an 
inspection adequate enough to detect defects or other conditions that could 
reduce the design level of reliability and safety of the tank is performed. 
 

(2) The owner of the internal coating or lining must use its knowledge of the 
service life of each coating or lining and commodity combination to establish 
an appropriate inspection interval for that coating or lining and commodity 
combination.  
 
This interval must not exceed eight (8) years, unless the coating or lining 
owner can establish, document, and show that the service history or 
scientific analysis of the coating or lining and commodity pairing supports a 
longer inspection interval.  
 
The owner must maintain at its principal place of business, and make 
available to FRA, a written procedure for collecting and documenting the 
performance of the coating or lining applied within the tank car for its 
service life.  

Frequency of Qualification & Tests (180.509) 
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Frequency of Qualification & Tests (180.509) 
Service Equipment – 180.509(k) Service equipment inspection and test.  
(1) Each tank car owner must ensure the qualification of tank car service 

equipment at least once every ten (10) years.  
 
The tank car owner must analyze the service equipment inspection and 
test  results for any given lading and, based on the analysis, adjust the 
inspection and test frequency to ensure that the design level of reliability 
and safety of the equipment is met. 
 
 The owner must maintain at its principal place of business, and make 
available to FRA, all supporting documentation used to make such analyses 
and inspection and test frequency adjustments. 
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Frequency of Qualification & Tests (180.509) 
Service Equipment – 180.509(k) Service equipment inspection and test.  
 
(1) Each tank car owner must ensure the qualification of tank car service 

equipment at least once every ten (10) years.  
 
The tank car owner must analyze the service equipment inspection and 
test  results for any given lading and, based on the analysis, adjust the 
inspection and test frequency to ensure that the design level of reliability 
and safety of the equipment is met. 
 
 The owner must maintain at its principal place of business all supporting 
documentation used to make such analyses and inspection and test 
frequency adjustments.  
 
The supporting documentation must be made available to FRA or an 
authorized representative of the Department upon request. 
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Reliability – the “less than one failure” rule 
 

•  99% reliability of 10 car fleet = 0.1 failed cars (< one car) 
 

•  99% reliability of 100 car fleet = 1 failed car 
 

•  99% reliability of 1,000 car fleet = 10 failed cars 
 

•  99% reliability of 10,000 car fleet = 100 failed cars 

Reliability specification depends entirely on failure definition 
 

•  Actual failure = loss of function = no safety margin 
 

•  Precursor failure = some safety margin depending  
    on failure mode 
 

•  Select failure specification based on “less than one  
    failure” rule and failure definition (allowable safety  
    margin) 
 

FRA Region 7 Hazmat Seminar - 2013 



Hazmat 

HM 216B (eff. 07/25/12) 

42 FRA Region 7 Hazmat Seminar - 2013 



Hazmat 

HM 216B (eff. 07/25/12) 

43 FRA Region 7 Hazmat Seminar - 2013 



Hazmat 

HM 216B (eff. 07/25/12) 

44 FRA Region 7 Hazmat Seminar - 2013 



Hazmat 

45 

HM 216B (eff. 07/25/12) 



Hazmat 

46 

• Reliability of Complex Systems 
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• Reliability of Complex Systems 
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Notable Reliability Failure 
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NASA Challenger Explosion – 01/28/1986 
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Notable Reliability Failure 
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Erosion / Blowby vs. Temperature Plot
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• Tank shell crack 

FRA Case Studies 
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• BOV Saddle Gasket 

FRA Case Studies 
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 HM 216B Where We’re Going 

•  Develop written Qualification & Maintenance (Q&M) program  
 

•  Ensure facilities inspect, test, evaluate, mark, document  
    results, send documents to car owner 
 
•  Collect and analyze inspection data, use to validate qualification  
    intervals  to maintain design level of safety and reliability. 
 

• Measure the execution and effectiveness of Q&M program. 

52 

Tank Car Owners Shall: 

• Follow car owner approved Q&M program   
 

• Obtain car owner approval prior to repairing car 
 
• Provide car owners with inspection & test records 

Tank Car Facilities Shall: 
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• FRA believes hazmat safety can be improved by properly  
   specifying, designing, manufacturing, and maintaining tank cars. 
 
• FRA regulations and new AAR specifications will improve tank  
   car safety in accidents.  
 

• FRA believes safety and reliability are achieved by developing  
   and adhering to Qualification & Maintenance (Q&M) programs. 
 

• Car owners must ensure shops are executing to their approved  
   Q&M programs and procedures (work instructions). 
 

• Car owners must ensure their Q&M programs and procedures  
   are effective at preventing hazmat incidents and reducing risk. 
 

• FRA encourages robust nonconformance reporting, data  
   collection, and analysis systems to achieve safety and reliability. 
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“Our business will look more like the airplane business 
and less like the boxcar business” Unknown 
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Summary & Questions 
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