Tank Cars




Tank Cars

Construction / Design
Life Cycles
Improvements
Opportunities
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Car Construction Materials
Car Types

Materials Car types (3)

A-516 Gr. 70 General Service

TC-128 Gr. B Pressure Car
Normalized Acid Cars




General Service Car
Typical Service

Food Products Petroleum Products
Corn syrup Lube oil
Veg Ol Oil additives
Asphalt
Chemicals Ethanol

Caustic
Resins




General Service

Design Options
Shell Thickness 7/16” Interior Protective
Top & Bottom Fittings Coating

Outer Jacket (11 gage) Magnetic Gauge Device

Insulation Interior Heater Coils
Exterior Heater Coills

Safety Relief Device




Pressure Cars

Typical Service Types
LPG family
Anhydrous Ammonia
Chlorine




Pressure Car

Design

Shell Thickness 5/8”" —
1-1/8"

Insulated

Outer Jacket (11
gage)

Top Fittings

Safety Valve

Magnetic Gage Device

Options
Interior Protective
Coatings (Product Purity)

Combination PRD




DO’S
DON’Ts .
LPG and

Anhydrous Ammonia

Tank Car
Handling
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Acid Car

Typical Service Type
Hydrochloric
Phosphoric
Sulfuric




Acid Car

Design Options
Shell Thickness 5/8” Bottom Washout

Equipped With Top Provisions
Fittings Outer Jacket (11 gage)

Interior Protective Insulation
Coatings or Lining Safety Valve

Safety Vent Combination PRD




Life Cycle

Cars are designed for a 40 year life
expectancy

Average Life (33)
Possible ten (10) year life extension
Economics (most case)
Reasons 40 year life not met
RR Accidents
Corrosion
Economics




Improvements

Education & Training
Loaders/Shippers
Un-loaders/Customers
Industry
Regulators
Suppliers
General Awareness

Quality Systems

All Tank Car Certified &
Registered Providers Must
Have an Approved Quality
Assurance System/Program

Internal and External
Compliance Audits

Phasing-out of Slip-Tube Type
Gauging Devices

Safety Valve (PRD)

Higher Set Pressure (startto
Discharge Pressure)

Improved PRD Designs

Safety Vent Devices

Improved Design

Easy of Access To Frangible
Disk

Change in Regulations
(Remove Disk for Inspection)

Tank Car Design
Stubsill

Rollover Protection on Certain
Acid Type Cars

Reflectorization
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Opportunities



North American
NAR Reduction Task Force



Task Force Charge



http://nar.aar.com




Successes



NAR Risk Index (NARRI)
Components

Preventive Factor
Package/Quantity Factor
Product Hazard Factor

D Extenuating Hazard Factor
E Environmental Impact Factor
F Human Impact Factor

Ol >

NARRI Score = Risk factor x Consequence Factor

Or

NARRI Score =Ax (B+ C + D) x (E + F)



NAR Data Breakdowns
2003-2005
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42% Reduction
1241 Since 1996

716

673

2005 Data are
Preliminary

1996 1997 1998 1999 2000 2001 2002 2003 2004 2005



Anhydrous Ammonia 214
e 166
Alcohols Nos [ 126

Caustic Soda Soluton I 117
Flammable Liquid Nos [ 105

Hydrochloric Acid Solution ~— [T 104
FuelOils 777776

Petroleum Distilates 7777169
Sulfuric Acid Soluton [ 66
Envir Haz Substances 7— 53

Gasoline 777151

Styrene [T 46

Hydrogen Peroxide [7744

Methanol 4]
Phosphoric Acid Soluton [ 41






PRD - o-ring deteriorated [ )48
Liquid line - valve open, closure plug open - =8
Open gauging device connec to pipenip - _ 26

packing gland nut loose

Pressure plate connec to nozzle - bolts loose _ 16
Vapor line - valve open, closure plugopen L |14

Liquid line - valve body problem [ 14
PRD external - valve body problem [ ]14

oher [ |14

Liquid line w/o valve - closure plug loose - 10

PRD - overloaded tank [ |10



Manway - bolts loose
Manway - gasket deteriorated
Safety vent - frangible disc ruptured

Other

BOV - cap loose, valve open

PRD external - valve body problem

Manway - gasket misaligned

BOV - cap loose, valve closed

Liquid line - threaded valve loose

Liquid line - valve open, closure
plug open

Manway - gasket missing

| 209

| 84

|78

| 75
57
154
150
L ]34
28

22

21



















PRD - o-ring deteriorated
Liquid line - valve open, closure
plug open

Open gauging device connec to
pipenip - packing gland nut loose

Pressure plate connec to nozzle -
bolts loose

Liquid line - valve closed, closure
plug open

PRD - o-ring misaligned

PRD external - valve body problem

Other

14

13

13

37



Liquid line - valve open, closure — 20
plug open
Open gauging device connec to
pipenip - packing gland nut loose _ 8

Vapor line - valve open, closure
plug open

Liquid line - valve body problem

PRD - o-ring deteriorated

Liquid line - valve closed, closure
plug open

PRD - overloaded tank F

a1

,
6
s
S




Manway - bolts loose — 20

BOV - cap loose, valveopen [ 115
Other | 112
BOV - cap loose, valve closed | ]10
Liquid line - threaded valve loose [ ]10

Liquid line - valve stem packing
: 7
retainer loose

Manway - gasket misaligned | |5

Thermo well - damaged pipe | |5

Bottom outlet - cap gasket 5
deteriorated F




PRD external -
valve body
problem

Safety vent -
frangible disc
ruptured

Manway - bolts
loose

Manway - gasket
misaligned

13

17

36



Manway - bolts
loose

Manway - gasket
deteriorated

Manway - gasket
misaligned

Liquid line - valve
closed, closure
plug open

BOV - cap loose,
valve open




Safety vent - frangible disc ruptured — 22

Manway - bolts loose -7
Shell - rubber lining failure | 7

Liquid line - blind flange bolts loose -5

Gauging device, closed - broken

Fill hole - cover bolts loose -4

Other F4







Conclusions



