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INTRODUCTION

Field GuideTank Caris intended to be useddipergency All railroad tank cars are built to specifications,
responderand others involved withilroad tank cardt standardsind requiremenestablishedmplementedand
provides information on the types, safety systemgublished by thdJ).S. Department of Transportation
stencilingand markingjof tank cars utilized to transport (DOT), Transport Canada (T@nd/or Association of
regulated (hazardous materials/dangerous goods) addnerican RailroadsAAR).  These specifications,
nonregulatedommodities standardsand requirementxidress tank car design, type
and thickness of material required to be used in
_co&sltrl.f_ct}oré rt){p%s of fittings_, Weldipg proes]
inspection, maintenance, repaind quality assurance
system requirements.

Given the varyingharacteristicef the different
commodities being transportettithes hi pper 6 s
needs and uses, it is impossible to cotremadtious types
of tank cars and fittingsed Theillustrationgontained in

this guide are intended to provide a general overview (Note: Regulatory and railroad industry specifications,
standards, and requirements are contained in: U.S. DOT Title

tank car types and typical ﬁttings' They show the MO% 49 Code of Federal Regulations, Parts 173 (Subpart B), 174,

common types of singlmit tank cars (a tank car tank 179, and 180 (Subpart F); Transport Canada Transportation of

mounted on, or forming part of, a railcar structure) Pangerous Goods Regulations (Transport Canada TDG
Regulations) and Containers for the Transport of Dangerous

currently usedo transport bothregulated (hazardous Goods by Rail (Standard TP 14877E); and Association of

materials/dangerous goods) and nonregulate(American Railroads Manual of Standards and Recommended

commodities Practices (MSRP) Section C-IllI, Specifications for Tank Cars,
Specification M-1002.




Although there are many different stogietank cay
they can generally be divided three separatategories

1.

Nonpressure tank cars (called ogeneral
servicé or dlow-pressurétank carén the2016
Emergency Response Guigisatitransport
a wide variety ofiquid and solidregulated
(hazardous materials/dangerous goasisvé

as nonregulatesbmmodities

Note: The DOT and TC regulations use the

t e rnonpréssui@for tank cars that transport
liquids and soligshowever this does not
necessarily mean that nonpressure tank cars are
absent of internal tank pressureRather,
nonpressure tank cars equipped with pressure
relief devices having a dischamgssure from

75 to 1650sg may have a buidgp of internal

tank pressure. Therefore, caution should still be
given when handling these tank cars.

Pressuretank carsarebuilt with thicker tanks

to withstand higher internal pressures, making
them strongethan a nonpressure tank ey
typically trarmort liquefied compresseghses
poison/toxic inhalation hazard (PIH/TIH)
materials reactive materials, and/or some
corrosive materials.

Cryogenic liquid tank cars are vacuum
insulatedwith an inner container (tank) and
carbon steel outer shell (tankt jackgt They
transportrefrigeratedextremely cold) liquefied
gases having a boiling point colder than minus
130F at atmospheric pressusech adiquid
hydrogen, ethylene, oxygenitrogen, and
argon




The Field Guide to Tank Gardivided into eight

sectiongind an annex

Section 1: Tank Car Classification and
Specifications

Explains the variou3OT, TC, andAAR tank car
classes and specifications.

Section 2: Tank Car Safety Systems
Describes the various pressure relief devices (PRDs)
and other safety systems applied to protect the tank.

Section 3: Tank Car Stenciling and Markings
Provides information on various stenciling/
markings required on tank carsD®T, TC, and
AAR.

Section 4: Nonpressure Tank Cars

Describeghe most common tank sacurrently
usedto transportboth liquid and solidegulated
(hazardous materials/dangerous  goodsnd
nonregulatedcommodities This sectionalso
describegypical types of top and bath valve and

fittings arrangements with which these cars may be
equipped.

Section 5: Pressure Tank Cars

Describes the tank saurrently used to transport
liquefied compressed gasader pressuras well as
some lowpressure, highazard materials, suah
PIH/TIH materials that may require the additional
protection of a stronger tank car.

Section 6: Cryogenic Liquid Tank Cars
Describes thenk cargurrentlyused to transport
cryogenic liguigsuch as argon.

Section 7: Guidelines for Initial Emergency
Response

Provides general guidance when approaching an
incident involving tank cars in transportation. It also
provides information on assessing damage to tank
cars. This damage assessmémformation is
presented to familiarize emergency respowitar
techniques used by trained and experienced




professionk in analyzing and handling tank
problems It is not intended to replace-stene
judgmaet.

Section 8: Glossary of Railroad and Tank Car
Terms

Providesemergency respondarsd others involved
with tank carswith some of the terminology
associated with tank cars.

Annex A: AAR, U.S. DOT, and Transport

Canada Safety Enhancements for

Nonpressure Tank Cars

Provides a detaiflexplanation of recent changes for
nonpressure tank cars.




SECTION 1: TANK CAR CLASSIFICATION AND SPECIFICATIONS

DOT, TC, and the AAR have established specifications 4. Tank test pressure in pounds per square inch
for the design, constructidasting/qualification, repair gauge (psig)

and ma | n_t enance N f tan k. ¢ af Smaterial 01:rc|2>nestrucltioﬁl \?vhlén th&t fnat8ridl is
specification is required to be stenciled on both sides of other than carbon steel

the car. The following information defines the lettering.

A sample specification appears on the next page 6. In this position  odéndtes fusion welding or
0l6 indicates use for designated PIH/TIH

Note: Trarsport Canada tank car specifications coincide material

with those of the Department of Transportation; _
therefore, O0TC6 may be s ulsckitingsuliniegg, mategal o6 DOTO6 as t he

authorizing agency. Further explanation of this information is found on

Current tank car specifications consist of thethe following pages.
followinginformationin order ofpresentaon:

1. Authorizing agency
2. Class designation

3. Delimiter letter




Specification: DOT-111A100ALW1

1) (2 3 (C)] (5) (6) O]
DOT 111 A 100 AL W 1
|

Fittings, Linings, Materials

W 8 Fusion Welding or | 8 for certain
Pl H/ TI'H materi al slO)( Se

Material of Construction (other than steel)

Tank Test Pressure (psig)

Delimiter Letter i no significance unless J, P, R, S, or T or Class 113 A, C, or D

Class Number

Authorizing Agency

Components of the Specification Marking

TCO Transport Canad@eplaced Canadian

AAR & Association of American Railroads A
Transport CommissiqitTC)




2. Classnumber. T h e tcassima threedigit outer shel(tank not jacket) Also
numberused to identify general groupings of tank referred to as a tamlithin-atank
cars. Aoclass designatidnsually includes several
specifications and is made up of the authorizing
agency followed by the thidigit class number,
such as Class D@1, Class T€l1] or Class

DOT-117: insulated oruninsulatedcarbon
steel tank with jacketed thermal
protection, full height head shields
and top fittings protection; a

AAR-211. bottom outlet is  optional.
Note: I n this document, t he | et t e Additiodal @férmatian yregérding
Ssubstituted dfoer RIDOJ 6t avha nt an k €Elaselb7stank cars is contained in
class or specification; and, in some cases, the Section 4: Nonpressure Tank Cars.

authorizing agency may not be shown preceding the
cl ass numdlbss DOTL 21§, , 66l ass
1116 otl1d€) ass

AAI‘RCZOG: insulatd with an inner container
(tank) and carbon steel outer shell
(tank not jacke}, similarto Class

1 Nonpressure Tank Car Classes: 115tank carsAlso referred to as a

. . ) tankwithin-a-tank
DOT-111 insulated oruninsulatedwithout

an expansion dome. AAR-211: insulated oruninsulatedwithout
an expansion domesimilar to

DOT-115 insulated with aarbon or alloy Classl 11 tank cars

(stainless) steel or aluminimmer
containertank anda carbon steel




i Pressure Tank Car Classes:

DOT-105

DOT-109

DOT-112

DOT-114

DOT-120

insulated carbon or alloy (stainless)
steel.

insulated oruninsulated carbon
steel or aluminum.

insulated ouninsulatedcarbon or
alloy steel.

insulated ouninsulategdcarbon or
alloy steel.

insulated carbon steel or aluminum.

1 CryogenicLiquid * Car Classes:

DOT-113 vacuum insulated withan alloy
(stainlegssteebr nickel alloynner
container(tank) and carbon steel
outershell {ank not jacket

AAR-204 vacuuminsulated with an inner
alloy (stainless)steel container
(tank and carbon steel outehell
(tank not jackgt Thesetank cars
are similam concepto Classl13
tank cars

*Cryogenic liquid is defined by U.S. 49CFR as: fA

refrigerated liquefied gas having a boiling point colder

than-130°F (-90°C) at at mos pheransport pr essur ¢
Canada TP 14877E defines it a s : AA refrigera
liquefied gas that is handled or transported at a

temperature equal to or less than -100°C (-148 AF) o .




3. Delimiter Letter: On pressure and nonpressure T 0 equipped with a thermpfotection system

tank cars, the letter A separates the class from the that is notcovered by a jacket (ttihermal
tank test pressure and has no meahiogiever, a protection material sprayed directlynto
pressure and some nonpressure tank cars, the t he t an kaidgankshaapuhciucee )
delimiter letter is an indicator of tank headfme resistanceystem

resistance and/or thermal protection systems. On
cryogenic liquid tank cars, the delimiter letter
indicates the authorized lading loading temperature. A 6 authorized for minus 42B loading.
On Classll? tank cars, the delimiter letter

corresponds t oconstiuaedd) a n k

1 Cryogenic Liquid Tank Cars:

C%éraghgrizeg fgr minus 26B loading.

performancéP),or retrofitted(R) status. D dauthorized for minug55F loading.
1 Nonpressure or Pressure Tank Cars: 1 Class117 Tank Cars:
A 8 no significance. J3 constructed to Clad4 7A specification.
J3 equipped with a thermal peation system P & existing nonpressure tank car that meets
that is coveretty ajacket and tank head performance standards foElassl17A.

unctureresistanceystem -
P y R d existing nonpressure tank tteat has been

SO equipped  with tank head puncture retrofitted to conform to the prescribed
resistanceystem retrofit or Clas4d17A performance
standards.




4. Tank Test Pressure: The next set dligitsis the 6. Fusion Welding: The letter W following the tank
tanktest pressure psig typically20 to 40 percent test pressure or thetérs AL indicates that the tank
of thet a nbkrétessure. was constructed using fusion welding. All tank cars
are currently constructed using fusion weldbeg.

For nonpressuretank cars, test pressures are X /
P P ONoted bel ow for Pl H/ TI' H ma

specified as 60 or 100sig however, some

manufacturers test 1p0Ound tanks to 169sig, Note: Tank cars built after, March 16, 2009, used for the

i ; ; transportation of PIH/TIH materials may have the letter id
be.cwse th.ey are equped with 16Sigpressure stenciled in place of the letter W; e.g., Specification DOT-
relief devices>RD), which equates to parcendf 105J5001, Specification DOT-112J5001, or Specification
t h e 508 pskporst pressure. DOT-105J6001. The letter | may be said to indicate interim

design standards for a PIH/TIH tank car. More information
For pressure tank cars, test pressures range from 1Con these requirements is found in Section 5, Pressure

psigto 600ps|g Tank Cars.
For cryogenic I_iquid tank_ catanktest pressures 7. Fittings, Linings, and Materials: For
range fron60psigto 120psig nonpressureank cars, the numerallfoting the W
5. Material of Construction (otherthan steel): The will indicate the tank06s
letters AL appearing after ttenk test pressure requirements for insulation or interior lining, and

indicate that the tank was constructed of aluminum  Options for a bottom outlet or bottom washout. For
For other materials of construction, no letters or  tank cars constructed of aluminum, the W will be

numerals are shown. prefaced by the letters AL. Claggtank cars do
not have a numeral following the W.

10



Nonpressure Tank Car Designator Table

. . Bottom Bottom
Designator | Tank Material Outlet Washout
ALW1 Aluminum Optional | Optional
ALW?2 Aluminum No Optional
w1 Carbon Steel Optional | Optional
w2 Carbon Steel No Optional
W3 Carbon Steel (Insulated) | Optional | Optional
w4 Carbon Steel (Insulated) | No No
W5 Carbon Steel (Elastomer | No No

Lined)
W6 Alloy (Stainless) Steel Optional | Optional
w7 Alloy (Stainless) Steel No No

Agel/Life Limits & There is no liféimit on a tank car

tank if it conforms to both thiederal regulations and

the AAR requirements. An underframe built prior to
July 1, 1974, has an AAR life limit of 40 years, unless it
has received extended service status. Underframes since
July 1, 1974ave an AAR life limit of 50 years.

be o0cont
Sill 6 and

Note: Under frames may
sickeber to oCenter
Section 8 for additional information.
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Rail Car Orientation Diagram

Brake Wheel —

12



SECTION 2: TANK CAR SAFETY SYSTEMS

Tank cars are equipped with various devices and safeyd equipped with a nonreclosing PRD may be used to
systems to protect the tank and fittings from damagé&ansport Division 6.1, PG | or Il materials or Class 4
during an accident or severe impact. Thesegdlanide liquids, provided the materials are not poisonous (toxic)
safety systems, discussed below, include pressure rdliginhalationRefer tasubsection titledPressure Relief
devices (PRD), coupler vertical restraint systemBevices, page 8, for more information on PRDs.
(doubleshelf couplers), tank head punctesistance

systemgnead shieldsihermal (fire) protection systems, are equipped with douksbelf couplers. The function

service equipment (fillingjscharge, venting, safety,
. . : . of the top and bottom
heating, and measuring devices), and protection systerjs, o« I?S o prever. Double-Shelf Couplers

Pressure Relief Device$i Per DOT regulation, couplers from separating
singleunit tank cars transporting Division 6.1, Packingin a derailmentor over
Group (PG) I and Il (poisonoliexic) materials, Class speed  impact, thus §
2 (compresseaghs), Class 3 (flammabile liquid), and Classeducing the probability
4 (flammable solid, spontaneously combustible, oof adjacent tank car headgp@r"
dangerous when wet) materials must have reclosiqynctures.
PRDs. However, tank cars built before January 1, 1991,

Coupler Vetical Restraint Systemgi Tank cars

13



Tank Head Puncture-Resistance Systens A protection or insulation system that provides sufficient
Tank cars transporting Class 2 (compressed gaf)ermal resistance so that there will be no release of any
materials and those constructed of aluminum or nickdading, except through tiRRD, when subjected to a
plate used to transport hazardous materials/dangeroymol fire for 100 minutes or a torch fire for 30 minutes.
goodsand Clas17 tank carsnust have a system Bottom Discontinuity Protection Systemsii

capable of sustaining, without the loss of lading, couplefDepencling upon the commodity being transported and

to-head_ |mpact_s of 18 mph. Thisis usuqlly accompllshetﬂe projection distance from the shell, tank cars equipped
by the installation of separate head shields -tieadl with bottom fittings sometimes _callecbottom

tank jackets made i2-inchhick steel an each end of discontinuities (including bottom outlets, bottom

t(t;le ?gscar. On tson;e matédhtar:jk carts (?/plca_lly washouts, sumpand blind flangesmust have these
as pressuretank cars head protection is fittings protected from being sheared off or otherwise

accomplished by a combination of the thickness of th(aamaged in the event of a derailment or by other impact

t?#kk heads f?;dhthz .mﬁtﬁn fy,s:jﬁf}rz_ ?auge that could result in the loss of ladi@pttom fittings
(thickness) of the head ja¢ € stan istance protectionmay be accomplished fmpunting the vaé

between the jacket and the tank heduch must be operating mechanism inside the tamdt/or protective

proved by testing. skids applied to the bottom of the ta@lontinuation of
Thermal Protection Systemsfi Sinde-unit tank the valve assembly below the tank shell or skid must be
cars (except Cla$&3 cryogenidiquid tank cars) designed so that it will fail without damaging the, valve
transporting Class 2 (compressed gas) materdils causing a release of prdadudhis is accomplished by
Classl17 tank carmust be egpped with a thermal incorporating a shear groove in the valve body or sizing

14



the bolts attaching the valve extension to havehlear  overloaded by volunwhemical (exothermic) reaction of
strength the lading in the tank that builds up pressure (such as
polymerization) and/or an ovespeed impact that
esults in a pressure spike due to the surge action of the
iquid.

Top Fittings Protection 8 Pressure tank cars are
required to have a protective housing bolted to th
pressure plate. Top fittings on CGla&g tank cars and
nonpressure tank carssiifuric acid service mustlso A typeof aPRD (aregulating valyenay baused on
be protected. Depending upon the date when orderedertain tank carsuch as those transporting carbon
for construction, nonpressure tank cars transporting dioxide and cryogenic liquittsintentionally vent vapor
Packing Group | or Il material musave top fittings  during transportation.Such venting is normal in
protection. (See Section 4: Nonpressure Tank Cars ftransportation.

additional informatiof In addition to devices that relieve indpressure,

nonpressurtank cars may be equipped with a device to

o ] ) ) prevent a vacuum from forming within the tank.
PRDsare fittings designed to relieve the internal pressure

within a tank car above a specified value that may result In general, there are two categorieBRDs (1)

from abnormal auditions or from normal pressure reclosing devicesuch apressure relief valves (PRVS)
increases during transportatipregsureeliefdeviceis ~ and (2) nonreclosingdevices(rupture disc devicks
synonymous witkafetyreliefdevicg. Conditions that ~commonly callesafety ventsNote: When used in the

may causeRRDto function include the exposure ofthe Fi el d Gui de, the term oOsafet
tank car to firghydrostatic pressure created wighiank

Pressure Relief Devices

15



with orupture disc devi ce BRuptareg disésnanenmadec frquastic/composfier € s s u r

relief devicebo. materials or a metal body (usually stainless steel)
incorporating an elastomeiype membraneRupture
disc devicesnstead oPRVs are typically used on tank
cars transporting corrosive materials (sucliasic
id) and other materidlsat may have properties that
ould be detrimental to the componentsPRY.

On nonpressurand pressure tank cars, BRDs
are located on the top of the tank; on cryodiepiici
tank cars, theRDsare located in closed compartments
or cabinets containing the loading and unloadin
equipment, typically mounted on the sides oneend
of the car. Safety vents are also used on tank cars transporting
nonregulatedommoditiessuch agorn syrup andlay

Pressure relief valves (PR3 are springloaded ) N .
reclosind?’RDsdesigned to open at a set pressure to reliev%:Iurry and in combination with othBRDson tank cars

excessive pssure within the tarlkhey henautomatically transportingcryogenidiquids such asthyleng argon

reclose afterormal conditions are restorédank car may and oxygen.
be equipped with multipRRVsto provide the necesry Nonpressure tank cars in regulated commodity
flow capacityor the commodity. service thadre equipped withrapture disc devicaust

have a surge pressure reductioficdethat, by design,
reduces the internal surge pressirde pressure relief
device interface. Such devices are not redoired
molten sulfur, acrylamideand eevatedtemperature
materials

Safety vent@arenonreclosing pressure relief devices
equipped with a rupteirdic designed to burst at a
certain pressure to relieve pressiiréhe disc bursts,
thedevicaemains opn until the disc is replaced.
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Combination PRDs incorporate a nonreclosing nitrous oxideand cryogeniiuidtank cars transporting
device such as breaking pin or rupture digtseries liquefied argonnitrogen or oxygen. These spring
with a sprindoadedreclosingpressure reliefalve. The  loadedPRDs with startto-discharge pressures lower
PRV must be outboard of the nonreclosing devicethan the othePRDs(apressure reliefalveand asafety
(breaking pin or rupture djsc The breaking pin or ven), are intended to vent vapor during transportation
rupture disc must be designed to fail at a présghes to maintain internal press(iteough auteefrigeréion)
than that of the spridgaded portion of the device belowthat of othePRDs

Thus if internal pressure causes the pin or disc to fall, Tank cars equipped with these devices must be

the springoaded portion witipen stenciled SREGULATING VALVE(S) VENTING
CombinationPRDs are typically used on high NORMALGoN both sides.
hazard PIATIH materials such as chlorine.
CombinatiorPRDsutilizing a rupture disc are required
to be equipped withdevice taletectany accumulation
of pressure between the disc and the slodmigd valve.
The dewie must be a needle valve ctgk or telltale
indicator, which mustremain closed durig
transportation.

Vacuumrelief valveqalsccalledracuum breakers)
are applied to sommnpressuréank cars to admit air
into the &ink to prevent excessive internal vadinam
may result in a collapse (implosion) of the tdihls
danger exists during closydtem unloading operations
using pumpswherethe tank is not vented to allow air to
enter or, in extreme cases, where artyetapk is

Regulating (regulator) valves (calleda pressure  subjected to wide temperature variations (hot tg cold)
controldevice for cryogenic liquid tank care)required  e.g.steanng or stearcleaning tank car
on pressure tank cars transportiagaen dioxide and
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Vacuurarelief valves are typically set at negative 0.75 Further, tank cars must be marked witméme of
psigor lower A vacuumrelief valve should not be the commodityit is carryingn minimum 4-inch high
depressed to determine if therprisssure in the tank, letteing and the words ONO PRESSURE RELIEF
becauseloing so may dislodge theri@g seal causing DEVICEGS in minimumz2-inch high letteing beneath the
the device to leak. nane of thecommaodity.

Breather vents(alsocalledcontinuous vents) are

devices equipped with a permeable slisb as pumice
stone or a plastiype membrane. Breather vents areFor nonpressureand pressure tank cars, governmental

typically applied tnonpressuréank cars transporting égulations prescribe that the stadischarge(STD)

hydrogen peroxide solutions to prevent pressure buildupf€Ssure of a reclosiRBDmay not be lower than @sig
within the tank by allowing the venting of oxygen, whict? I €xceed 33 per chustpressufe. t he t

is generated as the material naturally decomposes.  FOr €xample, a tank car with a B8igtank test pressure
(750psigminimum burst pressurgjust havéhe pressure

Totally contained commodities are commodities g | | e f  \etdhétweend snini®umdf F&gand a
likecorn syrugthathave been authorized by the AAR Tank maximum of 247 sig(33% of 75@sig.

Car Committee to be shipped in tank cars not equipped

Pressure Relief Device Settings

withPRDs Such tank cars must be steniltetan AAR A reclosing valve must have a gt pressure
specification (a DO®pecialPermit is required for DOT ~ (VTP) of at least 80 percent of the STD presskoe.
specification tank cars.) example e minimum VTRor a 75 psigvalve would be

60psigandthe minimum VTRor a 247.psigvalve would
be198psig
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Tanks built prior to October 1, 1997, having agreater than 9Bercentof the STD pressure For
minimum burst pressure of 50@sig or less may be example, on a tank car with a pi@tanktest pressure
equipped with reclosing véybaving an STD pressure of (1250psig minimum burst pressure), therdéaking pin
no less than 14.5 percent of the minirburstpressure,  must fail or theupturediscmustburst between 75 and
but no more than 33 percent of the minimbumst 4125psiganddependi ng upon the pi|
pressure. For example, on a tank withsig@ank test ~ point, thereclosingvalve must be set to discharge
pressuré240psig minimumburstpressurghe pressure  between 71.25 and 39fstg

relief valvenust be set betwee®8(35) and 79.2 (§3ig The type of PRD and the statdischarge (STD)

For anonreclosingafety vent, the rupture disc must pressure of a reclosing pressure relief device or the burst
be designed to st at a pressure equal to the greater o pressure of a rigre disc or breaking pin (in)psiust
either 100 percento f t h etestt peessurédr s33 be applied to the tank's qualification sté&sedbage?s).
perceno f t h éurstpeesslrder example, ona When a rupture disc or breaking pin is used in a
tank car with a 10psigtank test pressur@00 psig combination PRD, the pressushown is that of the
minimum burst pressure), the disc must burst at the rupture disc or breaking pin.
greater of 10(sigor 165 psig (33% of 500psig;

. ) > Tank cars transporting carbon dioxide and nitrous
therefore, the disc must be designed to burst psith5 P g

oxide are equipped with three types of PRDs: (1) a
For a combinatioPRD, the breaking pin must be reclosing PRV having a STD pressure not exceeding 75
designed to fail or thepturedisc burst at the pressure percent of the tank test pressure, (2) a dosieg
prescribed for aeclosingPRD PRV. Further, bhe safety vent designed to burst at a pressure less than the
reclosind?RVmust be set to discharge at a pressure notank test pressure, and (3) two regulating valves set to
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open at a pressure not to exceed 350 psig on a 500 pp#j.If a rupture disc fails, the liquid will start turning to
test pressure tank or 400 psig on a 600 psig test pressdrg icewhen the pressure falls below about 60 psig.
tank. In additionthe final discharge of each PRD must Regulatingalves create a light hisssogindtypically

be piped outside of the protective housidgder no noticeablavithin one to two car length&.venting PRV
circumstances should these discharge pipes be will be noticeablapproximately 5 to 10 car lengths. An
plugged or otherwise blocked. open vent can be heard frgneater distances

Note: Carbon @bxide tank cars are loaded between  Cryogenic liquid tank satransporting atmospheric
200 and 215 psi pressure, with codimdgemperature gases are equipped withe or morepressure relief
of minus 16 to minus 20 degree3 kese tank cars have valves, safety ventsUpture disc devicand regulatg
5 inches of urethane foam insulation, which providesalves. The regulatg valve is normally set to limit
approximately 8 to 10 daymnsport tine before the internal pressure to no more than 28sR) under
commodity warms up. ffressure builds a 500 psig ambient temperature conditionSome tank cammay
test pressure tanthefirst regulator valve vents at 340 have a secorghfety ventupture disc devide series
psi. The second regulating vailéventat 350 psi. If  with the first. They are connected to the tégkmeans
pressure continues to increase, the safety relief valve willa crossover valve so that only one safetyruphire
open at 375 psi. If the commodity temperature disc devicés online at a time.
continues to increase, the rupture disk will apd86
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SECTION 3: TANK CAR STENCILING AND MARKINGS

There is a considerable amount of information required In an emergency, you may identify the contents of a
by DOT, TG and/or AAR to be stenciled or marked on car, from a safe distance, by looking up its reporting mark
the exterior of a tank car. There are standards as to thed number on thain consistifain list/wheel report

location and sé of the required stenciling. or othershippingdocument
The i nformati on mo st u s sténciléd below the tepoding maakratkd numizer walls
reporting mark (also calleitials) and the car number. bethetak car és | oad | imit (LD L

The reporting mark, usually three to four letters,(LT WT). The load limit is the maximum weight of
identifies the <car 6s o0 wiading thdt mayibdklsaded inta thentank cari The liggk n X
denote that the car is not owned by a rajlread is  weight is the weight of the tank car when empty. The
followed by up to six digite.g., AARX 122016The tankds vol umetric capgsacity,
reporting mar k and n wenb estenciked centetedh @ eachaendk (The aapatisy may mlsoq
identifie and are required to be marked on each side dbe shown in imperial gallons.)

the car to the far left of centand in the center of each

The tank cards specificatio
end.

on both sides to the far right of center. The following
Many tank cars are also marked with the reportingnformation can be used to identify the type and
mark and number on the top of the car and/or diagonallycharadaristics of the tank car.
positioned on the ends.
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DOT and TC Tank Car Classes the Bend (the end of the tank car with tiaed brake)

§ Nonpressure Tank Cars: 111, a8 117 outer jacket/shell.
1 Pressure Tank Cars: 105, 109, 112, 114, and 120 Tank cars manufactured after July 25, 2012, are
1 Cryogenic Liquid Tanks Cars: 113 required to display twceidtical permanent identification
, (ID) plates made of corrosioesistant metal mounted
AAR Tank Car Classes: diagonally on the inboard surfaces of the right side (AR)
1 Nonpressure Tank Cars: 206 and 211 and left side (BL) body bolster webs. The following
1 Cryogenic Liquidank Cars: 204 information is required to be shown on the ID plates: the

Nonpressure and pressure tank cars manufacturég® " bui l der ds nambe AARd ser |
prior to July 252012, were required to have the Certificate of Construction (CofC) number; tank

specification; material; cladding material (if any); tan'€l/nead material; insulation/thermal ~ protection
buil derd&s initi alcarassenhlere Maefials gndithickness; pnderfraraefstilitypg; and,
(if other than the tartiuilder) permanently stamped into date built. For examplef ID plate formattingeepage
the metal near the center of both outside heads.

Currently, Clask13 cryogenic liquid tank cars are
required to have similar information, including additional
information, such as, design service temperature, water
capaity, in pounds, and tank shell and head thickness
stamped into, or displayed on a metal plate applied to,
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Identification Plate

Variable ID Plate

Car buil der 6s n ameAllied Tank Car Co
Buil derds serial numhbelsi 01110
Certificate of construction/exemption:  A010209-1234

Tank specification: DOT-117A100W
Tank shell material/head material: TC128 GR B NORM
Insulation materials: Ceramic Fiber/Fiberglass
Insulation thickness: 0.5inch/3.0inch
Underframe/Stub sill type: RPM-101
Date built: Dec 2016

Note: Tank carduilt before July 25, 2012 may hhee
identification platdastead of, or iaddition to, the head

stamping.

When a modification (e.g., retrofitting a €lads
tank car to a Clad47) changes any of the information

AAR Cert No: AO011222-2345
Insulation Material: 1/2 inch Ceramic Fiber
Date of Mfg: 10/2016

Other information is required to be stencied
both sides of the tank car near the specification marking
on a oqual i;fdgg aeguirednperigdice nc i |
inspections and testing of the tank, PRDs, interior heater
system, and interior lining/coatinthe stencil will also
include the due datfes next inspections and tests.

At the time of construction, tank car tanks are
subject to an initial hydrostatic pressure test
corresponding to its specificatiang.,the tank test
pressurdor aspecificatiodOT-111A100W?2 tank car
is 10Qpsig (Some tank car buildeestnonpressurears

on the ID platean additional variable ID plate must be {5 33 percentof the minimumburstpressurgi.e., 165

installed that i ncl CHRTs
NO) asgned to the modification, items that were

modified and the month and year of the modifica

bstyfer atarfk fifk HO0PsHRiBMumMbufstPréssurg.




Prior to 1998, governmental regulations prescribed The current periodic qualification inspections
periodic internal visual inspectidnslrostatic testing of  includethe following
the tank and internal heater coils (if so equipped)

testing of thePRV. Beginning in 1998 (for tank cars 1 Internal an@xternal isual examinations of the

without metal jackets) and 2000 (for tank cars with a tank

metal jacket or thermal protection system), all-sinigle T Structural integrity imections of various tank
tank cas (other tharClassl13 cryogenitiquid tank welds

cars) used to transport hazardous matdanfgerous T Tané< Ihlckness tests _
goodsbecame subject t o per.i ntinui

qual i ficat i oestig requirerpestsinlieww n Ta r&‘i‘fetyt systemnspectlons mcIudm(j]ermaI
of periodic hydrostatic retesting. head and skid protectiorgclosingPRD, and

The frequency fo continuing qualification service equipent (valves and fittings)

inspections is based on whether or not the tank car T Markinginspections

transportscommoditie that are corrosive to the tank, 7 Lining and coating inspections
and whether or not the tank has an interior lining or
coating. By regulation, qualification intervals for the tank

may no exceed 10 years; for the service equipment, |n addition, the AAR requires periodic inspections
qualification intervals are 5 or 10 yaarkess greater g ¢ t he t ank car 6s trucks

period is approved by the Federal Railroad components (88.8.2 Inspection) and stub sills (Stub Sill
Administration Inspection)

1 Leakage pressure tests
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The qua||f|cat|on/test dates and the due date for theé’RD: indicates the type of pressure relief device applied and its start-

next inspections (year only, in four digits) are recorde
on a standardized qualification stencil (measuring 44
11/16 inches by 18 3/4 inches) applied to both sides of ¢

8 discharge (STD) or burst pressure.

VALVE: reclosing pressure relief valve.
DISC or VENT: nonreclosing rupture disc device.

COMB: combination pressure relief device (reclosing valve
with a rupture disc or breaking pin).

the tank
1 NONE: no pressure relief device (total containment).
Tank Car Qualification Stencil INT HTRS: interior heater system. Exterior heater systems do not
require requalification.
| &=&' [QUALIFIED] DUE | Lining PP: indicates the lining is applied to maintain product purity,

[ranK GuaLIFICATION | _TMMX | 2015|2025 |
[TriCKNESS TEST | TMMX | 5ot5 | 3025 |

TMMX | 2015 | 2025 |
PRD VALVE TMMX mn-

e[ | aois |7
852 msPEGTION | TMwx | 2015 | 2025 |
STus siLL_wspecTion | TMx_| 7015 | 2025 |

Note: The following is an explanation of some of the information
found in the qualification stencil.

Station stencil: an alpha code assigned by the AAR to the tank car
facility performing the inspection.

Service equipment: filling/discharge, venting, safety (other than
pressure relief devices), heating, and measuring devices.

not to protect the tank from the corrosive effects of the lading. PP
linings do not require requalification.

Thedate théank cawasbuilt (BLT) andtype of air
brake valves are shown on a consolidated stencil applied

to each side of the tank.

In addition to placards and identification number
markings, governmental regulations require that the
proper shipping nanwr authorized commonane of
certain hazardous matefddsgerous goodmust be
marked on each side of the tank car in letters at least 3.9
inches high. For shipments originating in the United
States, these commodities are listggLir2.325(b) and
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172.330(a)(1)(ii) of Tid®, Codef Federal Regulations

(CFR).

Other markings that may be required on tank cars
include:

1
1
1

Marine Pollutarmarkfor Marine Pollutants
HOT for Elevated Temperature Materials

INHALATION HAZARD for commoditie
thatarepoisonous/toxic by inhalation.

NON-ODORIZED or NOT ODORIZED for
shipmentsof unodorized Liquefied Petroleum
Gases (LPGs). These markings may appear on
a tank car used for both unodorized and
odorized LPG.

REGULATING VALVE(S) VENTING
NORMAL, REGULATING VALVE(S),
RELIEF VALVE, or RUPTURE DISC, as
appropriateover/under the discharge pipe for
tank cars in argonxygen, carbon dioxidend
nitrous oxide.

DOT-SP***** for a tank car operating under
theprovisions of a DOT Special Permit

SR**** for a tank ar that is operating under the
provisions of a Canadian SaRgymitRail

AAR ST*** for a tankcar that is operating
under arAAR Service Trial.

EXS after the reporting mark and number for a
tank car authorized for extended service status.
Example:BOEX 2016 EXS

FRA AIP near the qualification stencil indicates
that a Federal Railroad Administration (FRA)
approved alternative inspection program
authorizes an extended qualification interval.

Tank cars equipped with boltedd aninged
manway covers must be marked aitanway
style decal or stencil near the manway. The
letters andhumerals must be at ledst-inch

high. Manway style charts are found in
Appendix D of the AAR Specifications for Tank
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Cars and AAR Pamphlet 3hd identify The AAR has established standards regarding the
manway styles, manway nomindiameter, placement of such devices and wiring. Tak

number of bolts, and gasket dimensions. equipped with RME must display labels or stencils within
12 inches of the sensor, be bright yellow or orange with

monitoring equipment (RME) to monitor and record or black Ietterlr_lg, and be at_least Anclies '!'he marking
ust describe the device and provide a telephone

transmit certain data regarding a shipment, such mber t Il for informian on the devi
location (via GPS), lading temperature and/or pressur@,u er to call Tor informan on the device.

leak detection, impact detectiodjcation otampering
with or openingthe protective housingnd loaded or
empty status.

Some tank cars are equiped with remote

Typical Remote Monitoring Devices
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Location of Key Stenciling

Left Side:

Y REPORTING
MARK / NUMBER

f LDLMT (LB/KG)
I LTWT (LB/KG)

Right Side:
9| DOT SP/SR/AAR ST
COMMODITY NAME

1
= 9 DOT/TC/AAR
SPECIFICATION
1

QUALIFICATION
PANEL

Heads:

I REPORTING
MARK /
NUMBER

9 CAPY (GAL)
I cAPY (L)

GATX 218668

Consolidated Stencil

Type of === EELCIE

air brake pei 20
valves

Car built
date

Photos courtesy of Norfolk Southern Railway Company.
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SECTION 4: NONPRESSURE TANK CARS

Nonpressuréank cargalsoc al | ed 0 g e n e rpsaid and thosevwitit & Hisigtank test pressuigre
Ol pwessur ed t2a16 EmemencysRespomsaytiredeto have minimuburstpressure of 508sig
GuidebopkClasses OT/TC-111, 115 and 117 and
AAR-206 and 21A&re used to transport a wide vaodéty
liqguid and sdd regulated (hazardous materials/
dangerous gooylas well as nonregulated commodities

The most commononpressuréank cars in use today carbon steel, with a minimum thickness of it6.

areClasel11 and Class AARL1. The tank testpressure is 100 psig, with a bogsti
Classlll tank cars made afrbon or alloy pressure of 500 psig. Cla$3 tankcars must have a
(stainless) steel are required to have a minimum sh&dhk head puncture resistance system consisting of full
thickness of 7/16 in¢landthose made of aluminum are height head shields at led&inch thick and a thermal
required to have a minimum shell thickness of 1/2 inctprotection systermovered by metal jacket of not less
(60psigtanktest pressuy@r 5/8 inch (10@sigtanktest than 1lgauge (approximately 1/8 indhjck (tank
pressure Regardies of the material of construction, insulation is optional). A reclosing pressure relief device
Classl11 tank car tanks with afEgtanktest pressure  and top fittings must be protected. If equipped with a
arerequired to have a minimumarstpressure of 240 bottom outlet, the operating handle must be removed
before novement, or the valve miost designed with a

Classl17 tank cars are designed primarily for the
transportation of Clas3 (flammableidquid) naterials.
Specification DOT/TEL17A100Wanks are required to
be constructed of AAR TC28 Grade B, normalized
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protection safety system to prevent unintended actuation of aluminum areat allowed to be posteld

during train accident scenarios.

Note: Additional information regarding Class
tank cars may be found in #enex

Clas=211 tank cars are simimafiassl 11 tank cars
and with certain exceptions, must be built in aecmel
with the applicable DOTC specification e.g., a
specificatiodMAR-211A100W1ank camust be built to
the requirements forspecificatiorDOT-111A100W1
tank car Themaindifferences between an AfsiRk car
and its DOTTC specificatiowounterpagare:

1 Clas211tank car tanks rema only partial

postweld heattreatment at the time of

construction Classl11 carbon andalloy
(stainless}teel tanks andelded attachmen
must be posiveld heat treated asirit. Tank
car tanks made

heattreated.

1 Clas211 tank catanks constructed aarbon
and alloy (stainless)steel do notrequire
radioscopic examination of welded tfin
however, weldedijas of aluminum tankaust
beexamined

1 Additional/special fittings on AAR cars to meet
user needs.

Most nonpressurears have a leprofile manway
nozzleon top of the tankequipped with @asketed
hinged and bolted manway covEne cower is opened
for loading/unloadingr for access into the tank for
maintenance. Other styles of manway covers (such as
thoseon sulfuric or hydrochloric acid tank cars) are semi
permanently attached to the manway nozzle and are
equipped with a smalagketed hinged and bolted fill
holewith acover that ispened for loading or unloading.
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Loading and unloading fittings are typically located A sumpis a formed depression (or bowl) in the
in the general area of the manway and are often enclodeattom of the tankvherethe lading will drain, allowing
within a hingedombinatiorhousingcalled a protective  more complete emptying of the tank.

Eouscljr;)g oy DO'_Il'br(?gulatlons, but coE::rEonly called There may aldme a smallexduction lingtypicallyl
readbox or marlboxsomenonpressureank cars may inch) calledanair line airinlet or vapor valveised to

be equipped with a protective housing s!mllar to _t_hosl troduce a compressed gag.(air and nitrogen) to

used on pressure tank cars to provide additiong ressurize the tank for unloading through the liquid

proteciin for the alves and fittings. eductionline. This device may also be used to vent the
All Classl17 tank cars, and some other nonpressuréank during load@mor unloading.

tank carsare equipped with a protective housing similar

to those used on pressure tank cars to provide additionf)

protection for the valves and fittings.

Other fittings may include a vacurgtief valve, a
4-inch sample lin@nd/or a gauging deviceither a
magnetic ball styter a fixedengthtelltalepipe witha

On nonpressuretank cars, # topmounted control[needlgvalve). The interior of the tank may be
loading/unloading equipment will usually inclitiea equipped wittan outage gaugat the manway nozyle
3-inch liguideduction lin€located alog thecenterline  indicating vacant or vapor space in the, taskally
of the tank) The liquid eduction line consists of a liquid graduated in inches of outage.
valve (or other closure) aaduction (or siphon) pipe
that extend to the bottom of the tank. The eduction
pipe may extend into a sump

On nonpressurgank cars in some servicesg(,
sulfuric acid), the liquatiuctiorline and ailinefittings
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maynot have control valvegcausthey are closed with Except for certain specificationsnpressuréank
pipe capsplugsor blind flanges. cars may be equipped wiibttom outletvalvesfor
IJoading or unloadingThesevalvesmaybe ball wafer
sphereor butterfly style valves that are operated from
(g}eneath the caiThey may also lpugor clappeistyle
valves that are operated from the top of the tank

PRDs (reclosing pressure relief valves o
nonreclosingupture disc devidssfety ventsmay be
attached to the top of the tank on separate nozzles
attached to tamanway cover.

. . . Th r m let valve is an internal
Nonpressure tank cars in some corrosive serwcesI e topoperated bottom outlet valve is an interna

will often havehe manway platiaceand fittings flange _FI)_# gvallvg ﬂaﬁ |shm81f[nted c;nﬂ:h? bottom of tt: © ta?]kt'h
facegubber lined However, due to advances in coating € valves attached to a rod that passes up throug €

nk andhrough a stuffing box body on top of the tank.

and lining materials, some nonpressure tank cars Eﬁ1 wffing box bodv i ioned with binati
corrosive service maywhkametabased, hard coatemt €slulfing box body 1S equipped with a combination
coverand wrench (vrench or cone) used tpem and

hard polymelined manway plate or fittings flange faces | th |
and components of material suitable for the service. close the valve.
Certainspecificatiomonpressurgank cars may be

cars in flammabligid service have been equipped with equp_ed W.'th a bottom washout that can be remqved o
facilitate cl eanltioingtusedint he t

thermalprotection and Clagd4 7 tank cars are required loadina/unloadin tion
to have a jacketed thermal protection system (insulatioﬂa Ingiunioading operations.
isoptional).

In addition to insulatiorsome nonpressure tank
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Depending upon their projectifmom the bottom Nonpressurdank cars may also be equipped with
of the tank shelhottom outlet blind flanges, washouts interior or exterior heater coils. Prior to unloading,
and sumps (referred to as bottom discontinuities) appliesteam, hot watgor hot oil lines are attached to the coil
to stub sill tank cars may be required to have bottonnlets and outlets. As the heating medium circulates
fittings protection. through the coilst heats the liquid or etts solidified
ladings, such as phosphorus, sulfur,amaixasphaltto
facilitate unloading. Interior heater coil inlet and outlet
pipes are required to have caps or plugs applied during
transportation. Exterior heater coils do not require caps,
andthe car must be stencildeXTERIOR HEATER

Nonpressuréank cars may have insulation (typicallyPIPES 8 NO INLET OR OUTLET PIPE CAPS
fiberglassmineral wobblankets, or foam) applied over REQUIREDS.  Some nonpressuretank cars are

the tank and enclosed within a metal jaBketClasss  equipped with electriesistancheater systenis place
115 and 206, the insulation is applied between the inngf heater coils.

and outer tanksPer regulation, the jacket must be not
less than 11 gaugepproximatelyl/8 inch) thick.

Insulation is s&l to moderate the temperature of the )
lading during transportatiang., to keep the lading cool tank shell (heads mustdmncave to the lading of each

or warm, depending upon its characteristics and th(éompartmenm)r by joining separatelgnstructed tanks

season of the yearas araid in heatinthe product for o makg a single car structuEfgch cqmpartment will
unloadng have its own loading/unloading fittings aRRD.

Typically, this protection is provided bychitay
skids to the bottom of the tank to protect the fittings in
the event of a derailment. Samoapressuréank cars
are also equipped with skids to protect their top fittings

Nonpressuresingleunit tank cars may be divided
into comm@rtments by insertirdjlipsoidal heads into the

33



Compartments must be identified numerically, beginning For Classl15 tank cars, the outer tank may be
with the Bend (the end of the car with the hand brakefabricated of the same materials authorized for inner
wheel) compartmenas numberl and numbered tanks and must be at least 7iiéh thick For Class
consecutively toward theefdd (the end without the 206tank cars, the outer tank must ladricated from

brake wheel). carbon steelThey may bdivided into compartments

Note: Unlike highway cargo tanks, tank car compartments havg a 6psig t_ank test pressurand, in addition to

are not constructed by applying interior walls within a single loading/unloading and pressuetief devices, they may

tank. Further, unlike some cargo tanks, tank cars do not be equipped with a bottom outlet and/or bottom

have interior baffles to control lading surges. washout. These tank cars are normally used to transport
Classl15 andClass206nonpressurtank carhave  {emperatursensitiveommoditis that require a highly

an innercontainer tank constructedf carbonsteel  €fficient insulation system

alloy (stainless}eel manganesmolybdenum steeabr
aluminumThe inner tank isupported within an outer

shell(tank not jacket
) Note: The following illustrations (pages 35-68) show typical
The annular space between the itarétand outer  valve and fittings arrangements for nonpressure tank cars.

tank contains insulation. These cars are commonlindividual tank car arrangements may vary based upon

referred to as tanksithin-atank as the outshell (tank) ~ Product service and/or the equipment manufacturer.

is constructed in the same manner as @aainkit is Nom.enclatur-e used in th_e illustrations may not qlways be
. . consistent with that used in the text of the Field Guide.

not merely a metal faat coveringn insulated tank.
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DOT/TC-111A100W1 Tank Car for Alcohol and Methanol Service

T5# Safety Valve ~ Th# Safety Valve _'_
1oV T 14-11v%2 <
Dia, 4" Internal Bottom Top of f
QOutlet Ball Valve unl.inq [
12547 \' %
o
NS
s

2110V

544" Truck Centers
653" Over Strikers
67-10%2" Coupled Length

CAPACITY & WEIOHTS

Net Capacity @ 2% Outage - 20,348 gals.
Estimated Light Weight — 67,000 Ibs.

Rail Load Limit (100 Ton Trucks) ~ 263,000 Ibs.
COMMODITY MAXIMUM DENSITY

Truck Cpty. | Wheel Base | Non-Coiled Comm. wt./gal.

100 Ton 5.10° 6.68¢

DOT-111A100W1

For Alcohol & Methanol Service

29,947 GALLON CAPACITY -
- MON-INSULATED (v. 1)

© Copyright, General American Transportation Corporation; reprinted with permission.
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Top Operating Platform for Nonpressure Tank Cars (Post 1982)

Part No. Description
62 Step Tread
112 Handrail
114 Ladder Stile
211 Corner Post
112 213 Support Bracket

215 Platform Grating
265 Safety Valve Assembly
339 Manway Cover

350 Manway Ring
211 o 339 464 Anti-Skid Coating

215

114

TOP OPERATING PLATFORM FOR
GENERAL SERVICE CARS (POST 1982)
(6' x 6' Shown — Other Lengths/Widths Available)

© Copyright, General American Transportation Corporation; reprinted with permission.
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DOT/TC-111A100W2 Tank Car for Sulfuric Acid Service

Quick Opening Fill Hole 2" Discharge Connection

Air Connection
Sn(e(yvn!veorVen\tn Tj —*”—
9/16" Tank
s =t 13‘-[101/15' >
e Dia. .
11-57%6°
Top of Grating [|_]
1 i
- ( Wo
- Drip Ledge 2/
b ) 1 C | 2.
& T T T =%
2101 W Skid & Washout W
5_

28'-8" Truck Centers
307" Over Strikers e
42'-21/2" Coupled Length Ozgr%(-:.hs

CAPACITY & WEIGHTS

Nominal Capacity @ 2% Outage — 13,600 gals.

Estimated Light weight (Non-Coiled) — 55,200 Ibs.

Rail Load Limit (100 Ton Trucks) - 263,000 Ibs.
COMMODITY MAXIMUM DENSITY

Truck Cpty. | Wheel Base|  Non-Coiled Comm. wt/gal.

100 Ton 510" 15.24

DOT-111A100W2

For Sulfuric Acid Service

13,946 GALLON CAPACITY -
NON-INSULATED (v. 2)

© Copyright, General American Transportation Corporation; reprinted with permission.
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Loading and Unloading Arrangement and Top Operating Platform for Sulfuric Acid Cars

Part No. Description

32 Eye Bolt
12 Hand Rail
21 Corner Post
213 Support Bracket

211 32 g 460 q2 488 215 | Platform Grating
263 Safety Vent Assembly
276 1* Air Connection Valve

202 Washout Plug

350 Flued Manway Nozzle
377 8" Fill Hole Cover
406 Washout Nozzle Fig.
453 Pipe Guide

454 Eduction Pipe

458 Pipe Cap

450 Tell-Tale Plug & Chain
460 Street Elbow

464 Anti-Skid Coating
79 “0" Ring

723 Gasket

LOADING AND UNLOADING
ARRANGEMENT AND TOP OPERATING
PLATFORM FOR SULFURIC ACID CARS

© Copyright, General American Transportation Corporation; reprinted with permission.
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DOT/TC-111A100WS5 (Rubber Lined) Tank Car for Hydrochloric Acid Service

20,429 GALLON CAPACITY -
NON-INSULATED (v. 2)
DOT-111A100W5 (Rubber Lined)

For Hydrochloric Acid Service

CAPACITY & WEIGHTS
Nominal Capacity @ 2% Outage— 20,000 gals.
Estimated Light Weight ~ 68,600 Ibs.
Rail Load Limit (100 Ton Trucks) — 263,000 Ibs.
COMMODITY MAXIMUM DENSITY
Truck Cpty. | WheelBase |  Non-Coiled Comm. wt./gal.

100 Ton 510 10.20#

1008 Safety Vent & 22" Discharge Connection
Air Connection
Quick Opening Fill Hole
116" Tank
0w - L.
16" Rubber Inside Dia. i 144104
Lining 1| Topof Grating
Drpledge  f—
@ il 1 — 1 ]
g 1

35"-59/4" Truck Centers
- 46'-43/1" Over Strikers
| 49'-044" Coupled Length

_'_ 1 I __ 1=
il § | (N, e Doy | W,

© Copyright, General American Transportation Corporation; reprinted with permission.
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Loading and Unloading Arrangement for DOT/TC-111A100W5 (Rubber Lined) Tank Cars

PART
NO. DESCRIPTION

16 | SEGMENTAL WASHERS
32 | EYEBOLT ASSEMBLY
141 | SUMP
161 | SAFETY CHAIN
261 | SAFETY VENT HOUSING
262 | SAFETY VENT NOZZLE
338 | MANWAY COVER PLATE
350 | FLUED MANWAY NOZZLE
377 | FILLHOLE GOVER
379 | UNLOADING PIPE ADAPTER
380 | UNLOADING CONNECTION BLIND
FLANGE
381 | DISCHARGE PIPE
451A | AIR CONNECTION FLANGE
4518 | DISCHARGE PIPE FLANGE
453 | DISCHARGE PIPE GUIDE

© Copyright, General American Transportation Corporation; reprinted with permission.
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Top Operated, Bottom Unloading Valves

6-Inch Positive Internal 6-Inch Positive Internal
Type Bottom Outlet Type, Jacketed, Bottom
Arrangement, Top Operated Outlet Arrangement, Top

Internally Guided Operated Externally Guided

ar2
PART
CRIPTION
No. oFs DESCRIPTION
728 HEXAGON NUT
33 SlEl))(DggLT N HEXAGON NUT
STUD BOLT

727 84 | STUFFING BOX BODY

85 | STUFFING BOX COVER

148 | OUTLET NOZZLE EXTENSION
149 | OUTLET NOZZLE CAP

154 | OPERATING ROD (POLISHED)
155 | POST FLANGE
157 | OPERATING ROD SOCKET
158 | OPERATING SCREW

161 | SAFETY CHAIN

STUFFING BOX BODY
STUFFING 80X COVER
STEAM JACKETED
OUTLET NOZZLE
OUTLET NOZZLE CAP
OPERATING ROD

POST FLANGE
OPERATING ROD SOCKET
OPERATING SCREW

315 | COTTERPIN OUTLET NOZZLE REDUCER

372 | SEALPIN SAFETY CHAIN

459 | PIPE PLUG e

606 | ADAPTER FLANGE PIPE NIPPLE

694 | OUTLET VALVE (TOP GUIDED) PIPE CAP

723 | GASKET-VALVE SEAT (TEFLON) PIPE PLUG

3 | 727 | PACKING MATERIAL (TEFLON CHEVRON) ADAPTER FLANGE

PACKING GLAND (STAINLESS STEEL) OUTLET VALVE

PACKING MATERIAL
PACKING GLAND

© Copyright, General American Transportation Corporation; reprinted with permission.
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Bottom Outlet with Skid Protection

BALL
(in open position)

TANK SHELL

SHEAR PLANE

NOZZLE

LOCKING PIN

The colored area in the illustration «~——HANDLE
The shaded area in the illustration {in open postion)
indicates t hepansa ]

© Copyright, General American Transportation Corporation; reprinted with permission.

42



Internal Ball Valve

SEAL

BODY

TANK SHELL

L2 J

L]

4 - b %

|
|

o )
JACKETING |

HANDLE

Valve Open
Handle shown in closed CAP
position for illustrative purposes

LOCKING PIN

© Copyright, General American Transportation Corporation; reprinted with permission.
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Jamesbury and Posi-Seal Bottom External Butterfly-Type Valve

il
7.
}},
T
g
¥
3

© Copyright, General American Transportation Corporation; reprinted with permission.
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Typical Bottom Washout Arrangements

WELDED IN CLOSURE PLATE WASHOUT PLUG FOR RUBBER LINED CAR

© Copyright, General American Transportation Corporation; reprinted with permission.
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Pressure Relief Valve

A CAP
B TOPNUT

C ADJUSTING SCREW
D TOP GUIDE

E SEAL

F FOLLOWER

G STEM

H SPRING

| GUIDE

J PLUG “O” RING

K RETAINER

L SEAT“O”RING

M PLUG
N BODY

A TOP GUIDE

B VALVE STEM
C “O"RINGS

D SEAL

E BODY
F MOUNTING FLANGE
G GASKET

H SPRING

| SPRING GUIDE

J ADJUSTING NUT

N

Internal Valve External Valve

© Copyright, General American Transportation Corporation; reprinted with permission.
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Safety Vent

Note: Safetyventsar e al so call ed
deviceso and Anonrecl osin

Cross Section
Showing Frangible Disc

A Safety Vent Housing
/,_,__,,_,-—\/\é B Frangible Disc
C Nozzle
Detail of Side View

=

© Copyright, General American Transportation Corporation; reprinted with permission.
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8 Line Interior Heater Coil, Simplex System, Connections at Bottom Outlet

Part No. Description
] Bar Support
145 Steam Jacketed Outlet Nozzle
206 Cradle Bar
454 Coil Pipe
456 Coil Return Bend
458 Pipe Cap

8 LINE INTERIOR HEATER COIL,
SIMPLEX SYSTEM, CONNECTIONS
AT BOTTOM OUTLET

© Copyright, General American Transportation Corporation; reprinted with permission.
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10L 2T Serpentine Manifolded Half-Oval Outside Coil (Post 1974)

279(A)

Part No. Descrip
152(B) 102 Split Slabbing
279(A) | 8" Half-Oval Outside Coil
279(B) | 5" Half-Oval Outside Coil
452(A) | Coil Inlet Nozzle
452(B) | Coil Outlet Nozzle

606 Outlet Flange Adaptor

10L 2T SERPENTINE MANIFOLDED HALF-
OVAL OUTSIDE COIL (POST 1974)

© Copyright, General American Transportation Corporation; reprinted with permission.
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Sulfuric Acid Tank Car with Top Fittings Protection

PRV
Protective
Housing
Vent/Air
Valve

Courtesy of Veolia North America.
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Sodium Hydroxide Tank Car with Top  Fittings Protection
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Bottom Outlet Valve with Operating Instructions

Courtesy of Norfolk Southern Railway Company.
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ClassDOT/TC-111A ACPC 12320 Tank Car for
(Equipped with Top Fittings Protection and Headshields)

CBTX 741423

0 21110018 95750k
T W 74s008 3850k

Courtesy of Railway Association of Canada.
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Headshield Detail

T

DOT Specification and
Qualification Stencil

DOT IIISIOOW!I
[ I55s Jouawwo] ove ]
[“AmA | 2o | soss |
[ ania_| 2o |

PROVALVE] 75 P3i

TANK QUALIFICATION
THICKNESS TESY
SERVICE EQUIPMENT

STUB SIL

Courtesy of Canadian National Railway.

The |l etter iSo
indicates the tank car is
equipped with headshields.




Class DOT/TC-117 Tank Car Features

Protective
Thermal protection housing
between tank and with fittings Manway
jacket Full head shield

Exterior heater coils

NI EEEEE

eyEE) A

Bottom outlet

Courtesy of Trinity Industries, Inc.
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DOT/TC-117J100W Tank Car for Flammable Liquid Service

e =

Courtesy of Railway Association of Canada.
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Class DOT/TC-117 Manway and Class DOT/TC-117 Fittings Arrangement
Top Fittings Protective Housing Inside Protective Housing

Pressure
Relief
Valve

Vaguum
Relief

b Y
. Mdgnetic
~ ' Gauging
Device™

)

Courtesy of Railway Association of Canada.
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Class DOT/TC-117 Bottom Outlet Operating Mechanism

(Operating Handle Disengaged During Transportation)

Courtesy of Railway Association of Canada.
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DOT/TC-117R100W Tank Car for Flammable Liquid Service
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DOT-117R100W Specification and DOT-117R100W Retrofit
Qualification Stencil and Original ID Plates
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Examples of Nonpressure Tank Car Service Equipment

Single Bolt Manway Covers

i O nkBolt Manway Systemo AThe Dukeo Me
Courtesy of Kelso Technologies, Inc. Courtesy of Transquip USA.
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Flexible Liquid Safety Vents (Rupture Disc Devices)
Eduction Tubes and Surge Suppressors

Courtesy of

Kelso Cogmlasy of
Technologies, aico
Inc Products,
' Inc. Courtesy of Salco Products, Inc.
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Vacuum Relief Valves

Courtesy of Midland

Manufacturing Co. Courtesy of

Kelso Technologies, Inc.
Courtesy of
Salco Products, Inc.
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Reclosing Pressure Relief Valves

(Similar appearing valves may be found on pressure tank cars.)

—
>
>
=
-
>
-
-

Courtesy of Midland Manufacturing Co.
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http://www.opwglobal.com/products/us/transportation-products/railcar-products/general-purpose-car-products/pressure-relief-valves-prv-for-general-purpose-cars/internal-pressure-relief-valves
http://www.opwglobal.com/products/us/transportation-products/railcar-products/general-purpose-car-products/pressure-relief-valves-prv-for-general-purpose-cars/external-pressure-relief-valves
http://www.opwglobal.com/products/us/transportation-products/railcar-products/general-purpose-car-products/pressure-relief-valves-prv-for-general-purpose-cars/high-flow-pressure-relief-valve-a-22075-76
http://www.opwglobal.com/products/us/transportation-products/railcar-products/general-purpose-car-products/pressure-relief-valves-prv-for-general-purpose-cars/smart-flow-prv

fiConstant Force Spring 0 Pressure Relief Valves

. ) Teflon© coated for
Valve with debris/ corrosive service

bee screen

Courtesy of Kelso Technologies, Inc.
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New-Style Bottom Outlet Valves and Operating Handles

Courtesy of Salco Products, Inc.

Courtesy of Midland Manufacturing Co.
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Lined Fittings Manway Plates for Hydrochloric Acid Tank Cars
b- -8
|

Courtesy of Salco Products, Inc. Institute

67



Typical 20- and 22-inch Hydrochloric Acid Manway Fittings Arrangements

SECTION A-A EDUCTION S9E ST 4SO STTTON OF LD
T O Wt ST R ECOMMEATIONS

—

B g |

1. NOZZLE DESIGN FOR CONNECTION

SECTION B-8 1 NOZZLE DESIGN FOR CONNECTION
SECTION 8.8 P ) BYIHE RUPTURE DISC ASSEMBLY TO TANK IS DETERMINED BY THE
PRESSURE RELIEF VALVE stharnin AT

2. NUMBER OF DRAIN HOLES IS
DETERMINED BY THE MANUF/ 2 NUMBER OF DRAIN HOLES 1S
'DETERMINED BY THE MANUFACTURER.

3. VALVE ON EDUCTION PIPE 1S OPTIONAL
AS DETERMINED BY THE SHIPPER.

3. VALVE ON EDUCTION PIPE 1S OPTIONAL
AS DETERMINED BY THE SHIPPER.

4. THE USE OF SEGMENTED WASHERS IS
AN OPTION DETERMINED BY THE

A4 THE USE OF SEGMENTED WASHERS IS
AN OPTION DETERMINED BY THE
ACTURER
TYPICAL 20" HCL o TYPICAL 22" HCL
MANWAY ARRANGEMENT i e i MANWAY ARRANGEMENT
e S09A =3 2028 s
x - T - T ¥ T T

Courtesy of The Chlorine Institute
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SECTION 5: PRESSURE TANK CARS

Pressure tank ca@®asses DOT/T€L05, 109, 11214 prohibited. Tanktest pressugerange from 100sigto
and 120Qare used tdransport liquefied compressed 600psig These carsnay be equipped with tank head
gases, poison/toxic inhalation hazard (PIH/TIH) punctureresistaceand thermal protecti@ystems
materials, reactive materials, and/or corrosive materials
requiring the additional protection. There are no
equivalenAAR-typepressure tank car specifications.

Classl09 insulated carbon steel or aluminum

pressure tank caese designed for top loading and

unloading Bottom washouts are authorized; however,
Minimum tank fate thickness ranges from 1/2 inch bottom outlets are phibited. Tank test pressigeange

to 11/16 inch for steel tanks (depending tank from 100psigto 300psig There are very félass109

diameter and tensile stringf the plate usednd 5/8 tank cars in service.

inch for aluminum. Depending upon #pecification,

presse tank cars have burst streagtbm 500 psig to (stainless) steel presstanek carsaredesigned for top

1500psig. loading Bottom outlets and washouts are prohibited.
Classl05 insulated carbon or alloy (stainless) ste@lhese carsnaybe equipped with tank hepdncture

or aluminum pressuttank carsare designed for top  resistance andrappedvith thermal protection systems

loading and unloadirigottom outlets and washouts are Tanktest pressuserange from 208sigto 500psig

Classl1? insulated amninsulateccarbon or alloy
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Classl14 are insulated or uninsulated carbon or One tank car manufacturer has built a number of
aloy (stainless) steel pressure tank cars with tank teggesification DOT-120J200W tank cars for the
pressures of 340 or 400 psighese cars may be transportation of flammable liquids. These tank cars are
constructed of noncircular cross section, and, except f@imilar in appearance to Cla$g tank cargxcept the
the PRD, the valves and fittings may be locatedhinged and bolted manway cover is contained within a

somewhere other than the top of the tank. protective housing.These tank carmgperate ndera
Class114cars may be equipped with bottom outlets DOT Special Permit and Canadian Safety Predhit

and washouts, and tank hegaphctureresistancand (see pagé0)

thermal protectiosystems Currently thosein service Pressure tank cars are most readily identifiable by the

are similar in appearanceQlassl12tank cars No presence of a protective housing on top of the tank (not

noncircular cross section tank eaein service. to be confused with an expansion dapelied to

Classl20tank carsre insulated steel or obsolete nonpressusnk cars).

aluminum pressutank cars withtank test
pressure of100 to 50@sig. Like Claskl4
tank cas, they may have valasd fittings
located somewhere other than theofape
tank and may be equipped with bottc
outlets and washouts and tank head punc

resistance and thermal protective systerr ﬁ?ff

DOT/TC-120J200W for Flammable Liquid Service
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The loading/unloading fittings and the PRD (PRV Typicaly, in addition to the PRDs, a pressure tank
or combination PRD) will be mounted on a manwaycar will have two liquid eduction lines running along the
cover or pressure platend enclosed within the t ankds | ongitudinal centerli
protective housing. Some tank cars in refrigerant gas endswith eduction pipes reaching to the bottom of the
certain corrosive service may have aoiotbutlet, tankandat least one vapor eductiorelinith the valve
bottom washout, and a hinged and bolted manway covéacing the side of the tank egith an eduction pipe
enclosed within a dors@aped housing. extending only into the top of the tank.

Unlike nonpressure tank cars, which may be loaded The valves for liquid and vapor eduction lines are
or unloaded using an open system, pressure tank cars esenmonly called angle valves (so called because product
loaded and unloaded using a closed systethgiank  flow through the valve is at a rigimgle tothe flow
is not opened to the atmosphere during the process. Thirough the eduction line).
manway cover or pressure plate is removed only for

: : L The angle valves may be either plug or cxamnter
maintenance purposes at a tank car repair facility. g y Pug

ball style valves. Instead of angle valves, some pressure
Although rare, pressure tank cars may be equippddnk cars are equipped with ball valves designed for
with heater coil systems. vertical flow of the product
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Dependingupp t he t a n khefollawing s
additional fittings may be found mounted on the
pressure plate:

1 Sample Line: may be used to obtain a sample
of the tankds
device consists of an open pipe extending into
the tank that may or may not go to the bottom
andis dosed with a control (needle) valve on the
outside To obtain a sampkehose is connected
to the control val veds
attached to a container for the sample (usually a
small compressed gaglinder). When the
control valve is opened, lading will flow into the
container.

The sample line valve may alsodeel to attach

a pressure gauge to determine the pressure
within the tank.Becausée he sampl e
may not extend completely to the bottom of the
tank, it cannot be relied upon to determine if
there is any liquid remaining in an empty tank.

|l ading fo

lingdbsnadage®e or

s @ r @auging Device: typically a magnetiball

device consisting of a hollow metallic pipe,
capped at the end inside the tank. A metallic ball
or float equipped with ring magnets is placed

- Uty e oThe s o\ Up BPETs 7y

equipped with a compositeateral gauging

rod, with a magnet on the lower end. As the

tank is filled, the ball floats on the liquid and the
magnetic force between the ball and the rod

CaUses the r\g\pli tq fchllowtthﬁ I%all, dgsi[nquxgttp the end
liquid lével.  The gauging rod is typically
graduatd in oneguarterinch increments, and

the liquidlevel measurement can be converted

to gallons of outage (vacant or vapor space in

the tank) using outage tables supplied by the
tank card6s buil der. Subt
the tankds wowillugwe the i ¢ ca
af prodbcénsideo f g al |
the tank.
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In lieu of a magnetic gauging device, pressure is lowered into the tub&he temperature of the

tank cars may be equipped with electronic or liquid in the tube will correspond to the
otelltaled (also call ed dethpemture aflthe &ding,gvhichgsitrangferrece v i ¢ ¢
Telltale gauges consist of a fixeenotube that to the thermometerThe external pipe and/or

extends into the tank (but not to the bottom) the thermometer well cape equipped with

with an outside control (needle) valve, similar in telltale holes that are intended to provide a
appearance to the control (needle) valve on a warning should there be a failure of the internal

sample lineThe length of the tube(s) has been pipe. Some pressure tank cars are equipped with
predetermined to typically correspond to 1 electronic temperatusensing devices.

percentand/or 2 percent, or up to 5 percent
outage by volume. During loading, the control
valve(s) are open, and when liquid is emitted, the
designated outage has been reached.

Excess Flow Valves: required by
governmental  regulas  for  certain
commodities. An excess flow valve (not to be
confused with a check valtmat only allows

Thermometer Well:  used to take the flow in one directionjs a devicehat closes
temperature of the lading. The device consists automatically against the outward flow of the
of a pipe (sealed at the bottom) filled with an contents of a tank in case the external closure
antifreeze solution or oil that extends into the valve idroken df or removed during transit.

tank ands closed with a cap (neith avalve)
on the outside. With the cap removed, a
themometeywhich does not travel with the,car

Excess flow valves may be equipped with a
bypass feature that allows for pressure
equalization. Excess flow valves angither
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designedor intended to stop the flow of a tank (Division 2.2), which does not require excess
cards contents in the e floanavesdoring other timasiof theyear. o f

l oading/unloading SySﬁit%n%%?ort%(iel\%stncgomr%én hoses.
For commodities that have a primary or Commodities Shipped in

subsidiary hazard of Division 2.1 (ﬂammablePressure Tank Cars

gas) material hazard, the interf@ducion)

pipesfor the loading and unloading valves andLiquefied Petroleum Gasege.g., popanebutaneand
sample devices must be equipped with exceggopylene), vinyl chlorideutadiene and ahydrous

flow valves. TamsKransporting chlorine must anmonia:

haveexcess flow valves pringloaded check 1 Two liquideductioriines along theenterlinef
valvesonly on the interiofeductiof pipesfor the tankwith the eductionvalves pointing
the liquid disclrge valves. Note: See towards the ends tfe car

OEnhanced FittWh—Ig’esnkPackﬂa

! . bie vgpgrreduai!)nHlinewith the eduction
Carsod6 for exceptions.

valves pointing tothe side of the car.
Although not required by regulation, pressure
tank cars transporting other commodities may
be equipped with excess flow valgasa tank

car may be in dual seryisberein it transports
LPG (Division 2.1) requiring excess flow valves
during part of the year and anhydrous ammonia

1 Pressure relief valve.
1 Thermometer well.
1 Sample line.

1 Magnetic gauging dexic
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Chlorine and Sulfur Dioxide: identified on a plate inside the protective
housingpr by the letters [for liquid)and V(for
vapor) applied to the interior wall of the
protective housing.

1 Two liquid eduction lines along teaterlinef
the tank with the eduction valves pointing
towards the ends of the car.

1 Two vapor eduction lines with the eduction i Two pressf”e regulativgves
valves pointing tthesides of the cafank cars 1 Pressureefiefvalve
equipped with thenhancefitting packagésee 1 Safety vemtupture disdevice
page. 8fmay be equipped with onestigad of 1 Two or more fixedength telltale outage
two vapor eduction lirse gauges.
17 CombinatiorPRD (breaking pin or rupture disc 7 Thermometer well.

beneath aressure religialve).

1 No gauging device, sample, lovehermometer Note: Regulations require that the final discharge of the

well. regulating valves, PRV, and rupture disc must be piped to

the outside of the protective housing and identified by

stenciling REGULATING VALVES VENTING NORMALQ

1 One liquideductioninewith an eductionalve gEE'TESREWBLl\S/E? IRESULATI KE Zaﬁdf'f

and one vapoeduction line wittan eduction ) DISCo ,as ‘appropriate, over or under the

. . discharge pipes from the respective devices. Under no

valvealong t_hecenterlmmf the te_mk with the circumstances should these discharge pipes be plugged or
valves pointing towards opposite ends of the otherwise blocked.

car. Typically, theseductionvalves will be

Carbon Dioxide and Nitrous Oxide
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DOT/TC-112J340W Tank Car for Liquefied Petroleum Gas
and Anhydrous Ammonia Service

33,500 GALLON CAPACITY - NON-INSULATED -
THERMAL PROTECTED

DOT-112J340W

For Liquefied Petroleum Gas & Anhydrous Ammonia Service

CAPACITY & WEIGHTS

Nominal Capacity @ 58.28% Filling Density - 33,500 gals.

Estimated Light Weight — 89,500 Ibs.

Rail Load Limit (100 Ton Trucks) (5'-10" Wheel Base) — 263,000 Ibs.
Y MAXIMUM DENSITY

Truck Cpty. | Wheel Base Commodity Density

100 Ton 510" 58.28% Max Fill Density

0.65" Thick Thermal Gay Device, Safety Valve, 3/4" Thermometer Well,
(Ceramic Fiber) Protection 3-2‘¢\’!‘|&|\u A e Tube 'Angle Valve !
12" Jacket Head
1 —— N (| | 1l
s 1 ) )
‘Tank HDS 1 | Il ]
143 2
Center Line Top of Grating
of Angle Valve
L T T T T ¥ .
S
& —
B2 Truck Centers
3" r Strikers -61/2*
651" Coupled Length. {7 owerom

Over Grabs

© Copyright, General American Transportation Corporation; reprinted with permission.

Note: Nomenclature used in the illustrations may not always be consistent with that used in the text of the field guide.
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Loading and Unloading Arrangement for Liquefied
Petroleum Gas and Anhydrous Ammonia Service

Part No. Description
62 Bonnet Cover Handle

255 Safety Valve Assembly
275(A) 1/4" Check Valve
275(B) 3* Check Valve
280(A) | 2°Angle Valve
280(B) 1/4" Angle Valve

296 Thermometer Well

318 | Gauging Device Assembly
335(A) | Manway Bonnet Cover
335(B) | Manway Bonnet Side Cover

336 Manway Bonnet

339 Manway Cover Plate

340 Vent Cover

351 Manway Nozzle

361 Hinge

32 Seal Pin

450 Pipe Bracket

453 | Pipe Guide
454(A) | Discharge Pipe
454(B) | Test/Sample Pipe

LOADING AND UNLOADING ARRANGEMENT
FOR LIQUEFIED PETROLEUM GASES AND
ANHYDROUS AMMONIA CARS WITH
THERMAL INSULATION AND MAGNETIC
FLOAT TYPE GAUGE DEVICE (POST 1979)

© Copyright, General American Transportation Corporation; reprinted with permission.
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DOT/TC-105J500W Tank Car for Chlorine Service

90 TON CAPACITY - INSULATED -
THERMAL PROTECTED

DOT-1058500W

For Chlorine Service

13/16" Tank HD /5
87" Tank Inside Dia.
A I
S S — 17
(W)

CAPACITY & WEIGHTS
Nominal Capacity @ 125% Filling Density - 90 tons
Estimated Light Weight - 76,700 Ibs.
Rail Load Limit (100 Ton Trucks) -

(510" Wheel Base) - 263,000 Ibs.
COMMODITY MAXIMUM DENSITY
Truck Cpty. | Wheel Base | Non-Coiled Comm. wt/gal.

100Ton | 5-10° 17,200 gal. max.

© Copyright, General American Transportation Corporation; reprinted with permission.

Note: As the tank car is equipped with 20 cEkGE2M @
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Typical Chlorine Tank Car Fittings Arrangement

Courtesy of The
Chlorine Institute.

D R
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DOT/TC-120J200W for Flammable Liquid Service

INT LINING : STRATHOLINER 7000
APPLIED : 12 - 2016UTLA

Photographs courtesy of UTLX Manufacturing.
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Magnetic Ball Gauging Device
(May also be found on some nonpressure tank cars.)

Courtesy of Salco Products, Inc.
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Pressure Relief Valves That May Be Found on Pressure Tank Cars

AREGO SERI E ACROSBY JQo CH
Courtesy of Transquip USA. COMBINATION PRV
Courtesy of Salco Marketing, LLC.
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Fittings Arrangement for Carbon Dioxide and Nitrous Oxide Tank Cars

Rupture Disc o ‘
Assembly r ‘ Relief Valve

Vapor Valve

Regulator
Valves Fixed-length Liquid

Level Outage Tubes

Thermometer Well

Liquid Valve

Tank cars transporting Carbon Dioxide and Nitro
VENTI NG NORMALO on each side of the car.

The venting of vapor from the regulator valves is a normal function to reduce internal pressure through
auto-refrigeration. DO NOT attempt to plug the discharge pipes of the pressure relief devices.
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Top Fittings Protection Requirements for equipment, or when the tank retention lo#ipa is
Tank Cars Transporting Materials compranised.

Poisonous (Toxic) by Inhalation As an alternative to the above top fittjprgsection,
(PIH/TIH Materials) the tank may be equipped with a sygtahprevents the
As mentioned iection 1Tank Car Classification and release of the product from day fitting in the case of
Specifications, the U. S. DOT issued new rules in Januaif accident where afitfing would be sheared off (i.e.,
2009 requiring enhanced safety measures for tank c@ Ehanced Fittings Package for PIH/TIH Tank Cars).
transporting PIHTIH materials. Sedhe illustrations on pagfey-89 for examples of these

A tank car built after March 16, 2009, for the devices.
transportation of a PIH IH material must have the
service equipment enclosed within a protective housifgnhanced Fittings Package for
and cover. PIH/TIH Tank Cars
A coalitiorof tank car and valve manufactuighemical

In addition, it must be equipped with a top fittings roducers, and railroadesearched tankar design

rotection system and nozzle capable of sus ainin@ : : )
Pr Sy : P i . Criteria toimprove transportation safaty PIH/TIH
without failurea rollover accident at a speed of il ) L . )
materials, primarily chloring@his researcproject was

per hour, in which the rolling protective housing strikes

X o referred t o as t h €ankoQdre x t
a stationary surface assumed to be flat,dadaligid. N ! s . X
y L g (ONGRTCO -@an ®@)Nexrtoj ect 6.

Failure is deemed to occur when the deformed .
. . . In addition to added safety featito the tank car
protective housing contacts any of the service

structure itself, an enhanced fittings package has been

84



developed that is designed to prevent the loss of product
should any top fittings be damaged or shedfradan
accident. Tank car housings may have some form of
markingor labehg indicating that an enhanced fittings
package imstalled on the car.

The enhanced fittings package differs from
traditionakhlorine fittings arrangements by:

1 Equipping the cawith one instead of two vapor
lines,in which case the pressure reliefevd
relocated from theenter of the pressure plate
to the side where the secoraporline would
have been located.

1 Replacing product fleactivated excess flow
valves with spririlgpaded check valves that are
closed when the eduction (angle) valres
closed. When the valve is opened, the val
stem depresses tbleeck valve, allowing liquid
or vapor to flow through the eductipipes;

and

therefore, if an eduction valve is sheared off, the
checkvalve remains closed, preventing the loss
of product.

Replamg the combinationPRD (rupture
disc/breaking pirassembly below a pressure
relief valve contained in one assembih a
springloaded pressure relief valve mounted
above a rupture disc assembly that is embedded
in the pressure plateShould the PRD be
sheared off, the rupture disc device, being the
primary seal, will retain the product.

Enhanced Design for PIH/TIH Tank Cars
Although the NextGen Project came to completion
the enhanced fittings package has been
Vgnplemented, researcbntinues tenhance PIH/TIH
tank car design. Currentlpeavchloringtank cadesign
is operating under a DCHR15036 and C SR1052.
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This desigimvolvesa rikwithinat a n k 6 ¢ oThe cdmmodity tank has a lowest pressure (300 psig)
(referred to as ¢awheiés then d viharcahtypicalachlorine dasik cgrn This taak design
ooter tankdé is only anc h operatds withothetehhanced ifittingsepackage describedd i t
tank at the nozzle, and the bottom of the commodityabove.
tank rest®n cradles within the outer tank.

— 1 D!r P
: ﬁ
; @
& - - __—4—‘.’“—'

Courtesy of UTLX Manufacturing.
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Enhanced Fittings Arrangement for Chlorine Tank Cars with One Vapor Line

Pressure
Relief Valve
Above Rupture

Disc Assembly Liquid Valve

Vapor Valve

Liquid Valve

lllustration courtesy of Midland Manufacturing Company.

87



Cutaway View of Enhanced Fittings Arrangement for Chlorine Tank Cars

Pressure
Relief

Valve Vapor Valve

Rupture
Disc

Liquid Valve Spring-Loaded

Check Valve

lllustration courtesy of Midland Manufacturing Company.
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Enhanced Chlorine Fittings

Rupture Disc Assembly Embedded
in the Pressure Plate

10600000
|

Angle Valve with Stem to Open Spring-loaded
the Check Valve Check Valve

lllustrations courtesy of Midland Manufacturing Company.
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SECTION 6: CRYOGENIC LIQUID TANK CARS

Cryogenic liquid tank car€lassDOT/TC-113 and The insulation system (designed for the commaodity
ClassAAR-204 are vacuunnsulated cars having an being transported and meeting specifiedormance

inner container (tank) and outer shell (tank, not a jackstandardsgnd vacuum controls the rate of heat input for
(although referred t o asnoraaltradspodatioimepejiclsc ket 6 i n 49CFR)
The inner tank !S constructed of afktinlessjteel anc,i Note: DOT regulations require the shipper to notify the

the outer shell is constructed of carbeslstCryogenic Federal Railroad Administration whenever a tank car

tank carsire designed to transport refrigerated liquefiec containing any flammable cryogenic liquid is not received

gases having a boiling point colder than MiBdiF at by the consignee within 20 days from date of shipment.

atmospheric pressure.g., liquid hydrogen, ethylene, Typically, the insulation system will keep the commodity
P . P ure.g 9 ydrog y pressure from activating the PRDs for at least double this
oxygen, nitrogeland argon.

20-day period.

Theannulaspace between the inner anter tanks
has a vacuum drawn and is equippedaniihsulation
systemusinggranulamperlite or an alternating wrap of
multiple layers afluminum foil and papeihese tank
cars are frequently referred to as Thetrnogle tank
cars.

Specification DOMMC -113A60W tankars have a
design service temperature of minusFE28minimm

burstpressure of 24fsig and atank test pressud
60psig
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Specification DOMC-113C120Wankcars have a The cars must be equipped with varPRBsfor
design service temperature of minus2@minimum  the protection of the tank assembly and piping system.
burstpressure of 30fsig and dank test pressuoé 120 The discharge of tHeRD must bedirected away from

psig operating personnel, the car structure, trankissafety
L. appliances e.g., steps, handholdsgrab irons and
SpecificatiolMAR-204Wtank cars must meet the hggdrailse g P g .

specification requirements folassl13 tank carsith

some exceptionsThe minimum requirdalirststrength The inner tank must be equipped with at least one
is 240 psig with a 60psig tank test pressure PRVand aleast onesafety ven(rupture disc device)
SpecificatiolAAR-204W tank cars are not authorized whichmay be replaced byalternat®RV. The car may

for Division 2.1 (flammable gas) materials. also be equipped with pressurecontrol device
(regulator valveind mixing devide control the routine

i _Ccirlyog;enlc “ql;';j tank eaare requ[[rhenbl_hay(;etlwo | release of vaporized lading during transportation. Tank
lquicrievet gaugesinegaligeneasuretine fiquid leve cars in liquid hydrogen service must b@pgd with a

in the inner tank (this gauge may be a portable gauge ti&%

. . R/ice that will instantly ignite any hydrogen that is
does not move with the car) dnd other gaugefiaed discharged through tiRRDs The outer jacket/tank
length dip tube seindicats the maximum allowable

liquid level for the allowable filing densityaddiion, Moot P& €quipped with a system to prevent buildup of

. ) ressure within the annular space.
the car must be equipped with a vagiase pressure P P
gauge to indicate the pressure within the inner tank.
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The loading/unloading valves and other fittiage operation of the equipment during storage and transfer
required to be enclosed within a protective ho(reitg  operationsandmustinclude a diagram of the tank and
to be confused with protective housings on pressure tankping system with the various gaugestrol valves
cars) which appeas to be a box or cabinet. The ard PRDsclearly identifiedindtheir location indicated
protective housing(s)locatedbn both sidesatone end In addition, all valves and gauges must be clearly
or, in rare casesn the bp of the car. The hous{sy identified with corrosieresistant nameplates.
mu§t l_ae adequate to protect the f'ttm direct solar In addition to other stenciling, cryogdigigidtank
radiation, mL_Jd, sand,_ ac_iverse environmental _exposurgars must be stencido NOT HUMP OR CUT CEE
and mechanical damagedent to normal operation. WHILE IN MOTION 6 anddVACUUM JACKETEDS

The protectivehousings for the fittings must be on both sides in letiagat least 1/2 inches high.
equipped with precautionary instructions for the safe
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Typical Cryogenic Liquid Tank Car (Class DOT/TC-113)

Photo courtesy of Chart Industries.

94



Typical Cryogenic Liquid Tank Car Fittings Compartment

ETHYLENE REFRIGERATED LIQUID

Photo courtesy of Chart Industries.

95



Cryogenic Liquid Tank Car Fittings Diagram

i
i

LEGEND

1. FILL AND WITHDRAWAL VALVE 11 LLG LIQUID VALVE
2. VENT vaLVE 12, BLEED VALVE
3. PRESSURIZER LIQUID VALVE I3. PRESSURE GAUGE
4. RELIEF VALVE - 25 PSI 4. LIQUID LEVEL GAUGE
s, GAUGE VALVE 1. BURSTING DISC
6. THERMOCOUPLE GAUGE TUBE I6. EVACUATION VALVE
7. LNz FULL TRYCOCK VE I7. PRESSURE BUILDING COIL
8. DRAIN 8. PRESSURIZER VAPOR VALVE
9.LLG VAPOR VALVE 19, RELIEF VE - 100 PSI

10.LLG EQUALIZING VALVE

Photo courtesy of Tony Bacino.
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SECTION 7: GUIDELINES FOR INITIAL EMERGENCY RESPONSE

Accidents involvingank carsmust be evaluated and for help. Immediately notify local emergency response
approached with great care due to the possible presenuersonnel and the transportation carrier. After notifying
of hazardous materials/dangerous goods. Absence ttie local emergency response agency, attempt to obtain
visible hazard warning labels, markings, or placards is rihe shipping papers and call the Emergency Response
a guarantee thatommoditis involved are harmless. telephone nmber shown thereon. Yahouldalso
Careful, thorough evaluation, assessment, and initiebntact the railroad directly via its Emergency Telephone
responseare critical to any emergency involving tankNumber for emergency response and technical
cars. assistanceNumbers for the major carriers are:

It is possible that an accident involving hazardous § BNSF Railway: 8008325452
materials/dangerous goods will present such a highq Canadian National Railway 8004659239
degree of hazathat the only safe course is to evacuate § Canadian Pacific Railwvay ~ 8007169132
ALL personnel from the area and allow the incident to ¢  Conrail 8562316400

run its own course without intervention. CSX Transportation 8002320144
Kansas City Southern Railwap7*52%#9464
Norfolk Southern Railway = 8004532530
Union Pacific Railroad 8888777267

Initial Notification

If you are the first on scene of a transportation accident,
your first step is to avoid endamyg yourself and call

= =4 =4 =9
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f Railway Association of CaagiRAC): B4Z Binocularsare recommended to assist responders in
2062896. RAC personnel are available forassessing the accident from a safe distance. Provide as
emergency response and technical assistanceratich of he following information as you can when
railroad incidents involving dangerous goods ircalling for assistance.

Canada. f Your name, location, and telephone number
AskRail® app 9 Location of incident
The AskRai app is a collaborative effort among all T Type vehicle or container involved
North American Class | railroads, the Association of f Wind direction and approximate speed
American Railrogdand Railinc Corp.The app is a 1 Presence of injured peaple
safety tool that provides first responders immediate ¢ presence of smoke, fice fumes
access to accurate, timely data abeutommoditya 1 Presence of markings, labels, or placards on

raicar is carrying. AskRais a backup resource if
information from a train crew or train consist is not
available. For security reasons, only qualified emergency _ _ _
responders can download and use the restricted features T Other pertinent information

in the AskRdilapp. In additiomailroads can offer the After the initiahotificationis made, isolate the scene
app to known emergency responders along their routelsy ensuring alinnecessary personae clear of the site.
Additional information may be found at: Make sure yowrehicle is far enough away that the hot
https://askrail.us. exhaust system does not provide ailgesgynition

containers or vehicle
9 Carrier name
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source. Turn ofthevehicl® gnition. Do not smoke f  Numberand types ofontainers or vehicles

or use flares, fusees,open flames near the scene. involved.

Resist the urge to rush into an accident site and f Visible damageto and/or leakage from
resue injured personnehtil afterthe commoditieare containers or vehicles (gas, vapor, liquid, or
identified and the nature and severity of the hazard is solid).
assessed. 1 Vehicle orcontainerreporting markgletters)

and number

Initial Assessment

) ] . ) Accessibility to site apdssible escape routes.
Remain a safe distance upwind from the site. Use .
binoculars to survey the site and surrounding area. Make 1 Weather conditions.
notes andketchesas necessary. Pay particular attention  Topographical features of the site and

to: surrounding aregsspecially bodies of water.
1 Location of injured personnel and their Report the above informatiogirectly to other
proximity to surrounding hazards. response organizations as soon as possible. When

{1 Location of potentially threatened personnel. identifying chemical commaeg,copy names arather

Markings, labels, or placards on containers ofnformationprecisely Even minor spelling errors can
vehicles that may aididtentifyngcommodities have serious consequences in determining the properties
present. of materials involved.
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Identifying Materials If shipping papers, placards, markings, or labels are
Beforeentering the incident site, identification of the destryed, theeporting marks and number ontiucar
commoditiesand containersr vehiclesinvolved is ~ Of intermodal container can often be usechetp
essentialThe shipping paper iset best source for this identify the commodities present. Railcar reporting
information. For rail carrietbisinformation igypically =~ Marks are a series of letténsgeending with an Jare
containedn a document calledrain consist, train list, Privately owned.e, not owned by a raild) followed

or wheel reportvhich is in the possession of a memberbY @ series of numbpesg. BOEX 123456 .Intermodal

of the train crewThis information may albeavailable ~ containers use a similar numbering paffegilers have
by contacting the railroad by phone numbers, but may not have reporting makkgh this

_ _ o _information the carrier will be able to determine the
The train consist, train list, or wheel report wWilly, o hi ¢ e6s contents.

identify whether theommodityis hazardouandwhere . _ o )
the car is located in the train. In a rail yard, shipping Attempting to retrieve shipping papers or obtain the

paper information is available at the yard office. commodity name from the containers should only be
o ) ] tried if it can be done without undue risk to personnel.
In the absence of shipping papessig binoculars pjgentified spilledommoditie should be approached
from a safe distance upwind, try to locate aligit4 .1 caution. Use the maximum level efspnal
identificationnumbers on the placards (or orange panelsbrotective equipment necessary.

applied to theontainers owehiclesand/or labels on
packages. This may help determine the presence of
hazardous materials/dangerous goods.
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Tank Car Damage Assessment by bending, denting, scoring, or gougwithout
Tank car damage assessment guidelines presented 'gf/ltant leaks. Time, pressanel handling can result
intended only to allow those first on the scene to maki delayed rupture.

an initial appraisal of railroad tank car tank damage for  virtually all liquefied gases are shipped in tank cars
purposes of determining what actions should be takefith jackets. Tank damage refers to damage to the tank
until expert appraisal assistance is available. itself not to the surrounding jacket. The presence of a

These guidelines may not be appropriate fos@cket may beeterminedy looking to seié ripped or
assessment of damage to other types of transportatiéfrn metal reveals insulating materidlse jacket may
and storage tanks, such as tank trucks, tank traile@S0 be noted theflashing ovethebody bolster, flat
portable tanksand stationary tanks. spots orthesides or ends of tanks)dlap welds.The

tank is found beneath the jackBemoving a jacked

Tank cars and other bulk containers involved inaccess the tank for damage assessment shoue only

accidents may suffer severe damage without 10ss gf e under the supervision of railrpasonnel
lading. This damage may look impressive, even

awesome, yet the car or contaimay still have sufficient Assessment of the tank damage is not a casual matter
strength tapermit it to be carefully removed from the and requires the presence of trainedialfsts. Each

accident site for later transfer or unloading of itsvisible dent, score, or gouge must be examined. As
contents. adjacent cars or surrounding materials are removed or as

_ the tank car itself is moveawly exposed surfaces must
The most serious damage that can occur to tanks apg eyamined as well. Dents in combination with scores,

other containers transporting compressed gases is Ca“ﬁ%‘ﬂlges or cracksd dents which cross a weld seaen
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the most dangerous and the tighter or smaller the radius To repeat, assessment of tank damage is a skill that
or curve of the dent, the more dangerous it is. requires training and experience. Factors include

Dents that run lengthwise on the cylindrical sectionevalu"’ltIon of damfagg to the te_mk ltself, outside air
mperature, material in the tanklits vapor presse,

of the tank are usually considered to be more dangerohes . .
d the internal pressuta.the event of a spill and/or

than large dents in the head. But even large head defs .
are dangerous, if they appear in conjunction with gre, refer to the EVACUATION section of the

gouge, score, or crack. Small head dents not exceedEﬁ"cable Guide(s) (ora_nge page) contained in- the
12 inches in diameter, especially in tightly bent edges, ergency Response Guidebook

should be considered marginalaag justify unloading When fire, especially a totite flame, impinges on

in place, usually by transferring material to another tarktank, dighvolumehose stream directedtle point

car or other container on site rather than attempting tof flame contact may prevent a dangerous heat and
move or reralil it. pressure buildup thetank. TorcHires occur when a

Any crack in the base metal of a tank, especially if iﬁ\nk has been punctured or the pressure relief valve

combination with a dent or gouge, justifidsading the iuanL:Ir?]?r?gsoVJfI(I)fatsht;:fr:izgiunrcaesstvrv(:irgﬁrgerlg;gc?iiz
tank before it is moved, except as may be necessary o ) R . ) .
P y yf e. With this kind of fire, a large standoff distance is

get the valves upright or accessible. Scores or gouges fae : .
especially dangerous if they run lengthoise a requiredand unmanned monitor nozzles provide greater

distance of7 feet cross a weldn the tankand are protection foresponderthan hand lines.
greater that/16 inch in depth
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Situations tere flooding with water may be A waterattack is almost never tfiest thing that
inappropriate occur whethe water temperature is emergency responders should attempt. The guidelines in
higher than the temperature of the material in the tankhis section especially those relating ttee initial
This is often the case during winter months. Additionahotification, making an initial survegollecting and
factors to consider before attempting to cool a tank withinterpreting hazard and response informatiord
water include t(maybdissuded s reviewimgshe tankcdanmagennotdthuld be followed
ard covered with a jackdt)e supply of water, possible prior to laying, charging, and using hose lines.
environmental damage from contaminated runoff, and
ground saturationvhich may prevent heavy equipment
from entering the site to perform wreck clearing
operations.
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SECTION 8: GLOSSARY OF RAILROAD AND TANK CAR TERMS

AARTi the Association of Americ&ailroads, a trade B-endd the end of a railcar on which the hand brake is
association comprised of fftoAmerican railroads. The attached. If both @s of therailcarhave a hand brake,
AAR, among other activities, issues specifications antle car will be stenciledA-END6 and OB-END 6.
rules regarding ¢hinterchange of railcasstween the ~ When facing the -Bnd, tle sides of theailcarare

various railroads. The Aénffiddsas theeRipit Sideamd ¢ aft Side, réspectivdlya n k¢

are containedin the AAR Manualof Standards and Bodv Bolster 3 the structural b t h end of
Recommended PrdMieR®) a@ll, Specification M ody Boister € struclural members at each end o

1002 acarbody that supporhe car on its truck assemblies.

Bottom Outlet Valved avalve located in the bottom

AAR Specification Tank Car fi a tank car built, ) X
of the tank for loading or unloading.

altered or converted in accordance with the tank car
spedications of the AssociationAmerican Railroads. Bottom Washoutd aplugged and flanged opening in

A-end fi the end of a railcapposite the end equipped the bottom of a tank to facilitate clearoh@ tank car

with the hand brakese Bend) that does nabave @ottom outlet.
Ambientd the temperature and barometric pressure off'@ké Rigging 8 the assembly of cylinders, levers
the local environment. and/or rods under gailcarthat provides and transmits

braking action to the wheels.
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Breather Ventd adevice having an operating part that (English and French) advisory service, including
is a permeable disc or a disc having a breather hole or ginergency response advice for intsdenvolving
Breather vents are typically applied to tank cargdangerous goods.Call collect at 613966666 (24
transporting hydrogen peroxide to allow vapors createbours) or *666 cellular (Canada or@g)ll6139924624

by thedecomposition of the commodity be vented (24 hoursjor nonemergency inquiries.

from the tank. Capacity/CAPY 8 the volumetric capacity (stenciled

Burst Pressured the value of the inlet static pressurein gallonsantl i t er s) of a capacitk car 0 :
at which arupture disc devicer breakingpin device = may also be shovmimperial gallons.

functions. Center Silld thecenter longitudinal structural member

Burst Pressure (Tank) & the internal pressure at of a car underframe that forms thackbone othe
which a tank will theoretically burst. For & tan tank, underframend transmits most tifie bufering shocks
the mininumburstpressire isbased om h e insada k &from one end of the car to the otlf@so seeStub Sill
diameter welding joint efficiency minimum tensile  Tank Car)

strength of the plate materi@nd the minimum

: , CheckValvefi a valve that automatically closes to stop
thickness of the plate after forming.

the flow of liquid or vapor in one direction. A spring
CANUTEC & acronym for the Canadian Transport loaded check valve has its valve maintained in the closed
Emergency Centre. CANUTEIs gerated by the position by a spring and is opened by the valve above it.
Transport of Dangerous Goad Directorate of

Transport Canada and provides a national bilingual
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CHEMTREC® & aronym for the Cheital corrosionresistant metal acts as an interior protective
Transportation Emergency Center,-a@4 emergency coating after a tank car tank is fabricated.

response servitieat provides assistance in the handlingCIaSS (Tank Car)ii ageneral designation of tareis
of incidents involving hazardous matédaigyerous usually including several specificatiang., Class

gOOdfj call t_g” frel‘le a|t|80042t7489300 in the U.S. and  po1/7C-117 or Class\AR-204 The wordd @ssis
anaddoutside callsnllect aif 035273887 used if the designation embraces several specifications.

C-Kit/Capping Kit 8 aset ofcomponentsised 0 Cap  cjosuredi adevice that closes an opening into a tank,
(cover) and contain leakage from agittin a tank car  \a\ve o fitting.Examples: pipe plugs, quitikconnect

C-Kits arespecifically designed for use on chlorine a”dcaps, blind flanges, manway covers, outlet caps, eduction
sulfur dioxide tank cars. Tank car$t bu altered after pipe caps and fill hotevers.

December 1, 2003ndused for the transportation of
Class 2(gases)or Poisonlnhalation Hazard/Toxic ~Combination Pressure Relief Devicéd aPRD that
Inhalation Hazard materials must have a manway covilcorporates aonreclosingdevice (breaking pin or
(or pressure platelesigned to accommodate capping rupturediscassembly) in conjunction with an outboard
kits. This requirement does napply to tanks ca  reclosing pressure relief valve.

transporting carbon dioxide GtasDOT/TC-113 and

e S Commaoadity/Lading d the product inside a tank car.
SpecificatioMAR-204W cryogenic liquid tacérs.

L _ L Coupler Vertical Restraint Systemd seeoDouble
Clad/Cladding fi the bonding of dissimilar metal Shelf Couplér def.i ni ti on

sheets to form a composite material. The more
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Cryogenic Liquid Tank Car fi a vacuuminsulated DOT & acronym for the Department of
tank car,consisting of an inner alld¢gtainless¥teel Transportation, whicls the ggernmental department
container (tank) enclosed witlim outer carbon shell thatregulates the transportation of hazardous materials
(tank, not jacket), designem the transportation of  within the United States.

refrigerated liquefied gases sucHicqasd hydrogen,
oxygen, ethylene, nitrogamd argon. Theszmrs are
built to the specifications contained in SubpdpaR,
179, 49CFR, for ClaBT-113 tank cars; Section 8.6
of TC14877E foClass T€l13 tank cars; and Chapter 3
of the AAR Specifications for Tank Cargdlarss AAR Double-Shelf Coupler/ Coupler Vertical Restraint

DOT/TC Specification Tank Car 6 the U. S.
Department of Transportation or Transport Canada
specificationno which a tank car was budttered or
converted.

204 tanlkcars. Cryogenic liquids are defined by: Systemd a railcarcoupler having top and bottom
) ] R .shelves designed tp prevent vertical disengagement of .
Ty s 49CFR: O0A refr In%t?ngrj c%ﬁpl%rgin tﬁlepege%teo\éah gxgdespgé%d Wa%in 9

boiling point ctder than -130F (-90C) at

_ i to-end impacor derailmet. Doubleshelf coupler are
at mospherjiamd pressured

fully compatible withall other railcar couplers and

T Canada: TC TP 14877E: requied byr DOT regutpteom entale RDISpécificatiore f i e d
gas that is handledtoansported at a temperature tank cars andany tank car transporting hazardous
equal to or less thah00°C {1 4 8 AF) 6 . materia¥dangerous goods

Eduction Line & the combination of the eduction
valve and eduction pipe
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Eduction Pipe 8 the pipethat runs from the eduction expansion dome with protective housivtgchis found
valve into the tank. on pressure tardars and som@npressur&ank cars.

Eduction Valved a valvaised o6 load or unload liquid  Fill Hole & an opening in the manway cqvelosed
productor to introduce or remae vapor from a tank car with a filthole coverthrough which product may be
tank. loaded o unloaded Typically found orank cars in

L . ... sulfuric or hydrochloric acidrsice.
Excess Flow Valve 8 a device installed in a liquid, y

vapor or sample lineor agauging device rod designed Fitting 8 a pressure retaining part that is in contact with
to stop the outward flow of product in the event the the ladingand has no operating components, made of
fitting is removed during trewortation such as the one or more pieces, thains service equipment to the
devicebeingsheareaff during an accident. \afh not tank car tank or joins two piecesefvice equipment.

in operation, the devickoavs the flow of liquid orapor
in two directiondDo not confuse this valvéth a chekc
valve, which is a devitet allows the flow of liquid or
vapor inonlyone direction.

Flange ® a diseshaped devidhat ispat of a nozzle

or fitting (valve,PRD), used to create a bolted
attachment to the tank car. Also, it may be a solid disc
(blind flange) or have a threaded hole for a plug or
Expansion Dome (Dome) 8 a cylindrical metal secondary valve bolted to the eduction valpeotade
enclosure located on topenfobsolet@onpressurank closure.

car tankintended to function as the expansion area forG

. : : asketd materialinserted in the joint between two
the lading during transportatiomo not confuse an

mating surfaces to prevent leakage through the joint.
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Gauging Devicefi a piece of equipment or a device Heel 8 common term used for the product or residue
used to measure the level of liquid or vapor space inramaining in tank car tankfter it has been unloaded.
tank car tank, which may be a fixed gauge bar/outaqe lation & il icallv fiberal f
scale off-bar attached to the top of the tank below the hsulation . "?‘mate”a’ typlca y Tibergiass or foam,
manway nozzle (in nonpressure tank cars),oramagnet?@dosed within a metal jackesed to maintairor

ball, fixedength (telltale) tube, or an electronic device. moderate _thetemperature O.f the_ladlng durm_g
transportation For cryogenic liquid tank earin

Hand Brake & A device mounted omailcarsand addition to aacuum anthsulation systeraitherperlite
locomotives to provide a means for applyirakes  or analternating wrap ofultiple layers @luminum foil
manually without air pressure. Common types includand papeis used Not all tank cars are insulatedb
vertical wheel, horizontal wheel, and lever type, smot confusénsulation with thermal protection.

named because of the configuration or orientation o[

their operating handles nternal Valved atype of bottom outletalve located

inside dank car tanko prevent damage in the event of
Head & one of the ellipsoidal ends dhak car tank an accident.

Head Shield 8 A method of providing tank head Jacketd a netal covering (minimal thickness of 11
punctureresistancéy mounting a metal shield on the gauge) surroundingtank car tanklesgned to protect
end of a tank car to protect against punctures from thend secure the insulation and/or thermal protection
coupler of anotherilcar Head shields may be separatesystems on a tank car. A jacket is not an outer tank.

attachments or may beetin Ea%iﬁgpflOtrr\e%c}m?ngditylberzlmtg ?ransafoortteda nkods
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Light Weight/ LT WT 8 emptyweightor tare weight  bolted manway covesr pressure plataypical for
of a railcar. The light weight is stencileghounds and  pressure anctyogenic liquid tank sar
kilograman everyail freightcarand is abbreviated LT

WT Nitrogen Blanket/ Nitrogen Pad & nitrogen gas

inserted into atank car tankto provide an inert

Liquid Eduction Line 8 apipe, equipped with a valve, atmosphere for a lading timaay react with aiin order

cap or blind flange closure that extends to the bottomt 0 pr ot ect yohte prdventdhe edgrycdf pur i
of atank car tankor the loadingind unloading of the  moisture.

lading. NonpressureTank Card atank car with #ank test

Load Limit/ LD LMT & the maximum weight of pressureof 60 or 100 psig, built to the specifications
lading thatcan be loaded in aaicar Load limit is  contained in Subpart D, P&t79, Title 49CFR or
stenciled in pounds and kilograms on enagrreight Chapter 3, AARManual oStandardandRecommended
carand is abbreviated LIMT. Practices Section @ll, Specification M-1002.

Manway 8 a general term desianating the cireular Nonpressurdank cars are also referremlas o0 gener al
Y 9 9 9 sery ceo eprr edsbawed t a20k6 car s

shaped opening located at the_ top tain& car tanko qu(rgency Resgonse Guidebook _

all ow access into the tankds” it nteritor for mai nt enan
inspection, and loadilg unloading. Depending upon Normalized Steeld dseelplate that has been heated

a tank cards cl ass olibepr and heldt at slevatadi temperatpesmally hBaOntway wi
closed with either a hinged and bolted manway cover700F) followed by stihir or forceehir

(typical fomonpressurink cars) or a seqmermanently  cooling. Normalization is a kind beat treatmerthat
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relieves stress on steel and improves ductility antthat cannot be closed by ordinarytacnof the parts
toughness. concerned.

Nozzle & acircular or ovashaped attachment applied Packing Glandd the portion(s) of a device used to
to openings iratank forthe application ohmanway  containpacking on a vadvbody or other fitting to
cover (or pressure plat@lvespressure relief devices prevent leakage.

and other fittings. PIH/TIH (Poisort Toxic Inhalation Haza)d a gas

Outage d the vacant space left itaak car tankfter or Il iquid t hat meet s t he d e
filing to allow for product empsion during poi sonous by i nh8H/lL& Titlea!dM 6 as
transportationso it will not reachshelfull capacity = CFR(see TIH)

(maximum volume of a tankjovernmentalegulations
prescribe  mmimum  outages for hazardous
materials/dangerous goodat specified reference
temperatures In addition to minimum outage by
volume, tak cars may not be loadegdweightn excess
of their gross weight on rail limit as determiryetthdyr
truck capacity. Anothtsrmfor outage is ullage.

Pressure Plated on a pressure tank car, the cireular
shaped steel plate closing the manway nozzle to which
the valvegressue relief devige) and other fittings are
mounted. Sommonpressurgank cars may be equipped
with a pressure plate assembly in lieu of a hinged and
bolted manway cover.

Pressure RelieDevice (PRD) 68 afitting that opens

Packing 0 a general termdenoting the various . . -
. at a predetermined setting to reduce the pressure within
substances and devices used to prevent leakage of flui .

a fank car tankesultingfrom exposure to abnormal

or gases through openings (valve body and valve Sterggnditions. PRDs may be reclosing (sprilogded)
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pressure reliefalves, regulating valvesionreclosing  weather and tamper protecti@o not confusevith an
rupture disc devisisafety ventsor a combindéion expansion dome as found on some (obsolete)
device(incorporatingpoth arupturedisc/breaking pin  nonpressurdank cars. The protective housings for
and a reclosingressure relief valve cryogenic liquid tank caaseboxes orcabineton the

Pressure ReliefValve (PRV) 0 a reclosingspring sides or end of the tank car

loaded device, actuated by inlet static pressure, thRegulaing (Regulaton Valve d areclosing (spring

relieves excess pressure and recloses after norn@ded)pressurerelief deviceapplied to tank cars
conditions are restoredoPressure relief valvdnas transporting certain refrigerated liquidg.(carbon

replaced the terasafety relief valge dioxide and argon) to maintain internal pressure below a
certain point. If the pressure exceeds a specific point, the
valve will open, rehsingzapor, whiclresults in auto
refrigeration, l owering the
pressure.

Pressure Tank Card a tank car with a tank test
pressure of 100 to 500 psig built to specifications
contained in Subpart C, Part 179, Title 49CFR.

Protective Housing & on pressure and some
nonpressuriank carsa heavy, circular steel housing that
surrounds the fittings to protect them in the eokah
accident and from unauthorized accddsnpressure
tank cars may be equipped with {gghige steel
protective housingsreferred to as combination
housings breadboxes or mailboxes that provide

Reporting Mark and Number 8 thealphabetic initial
stenciled (typically 3 or 4 letters ending with an X for
nonrailroad owned cars, followed by 1 to 6 numerals
e.g., BOEX2017 on the sides and ends of every freight
car to identify the railroad or private car line that owns
the car. Reporting marks are assigned by the Association
of American Railroads.
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Residued the amount of commodityemaining in a  systems used to protect discmties and service
tank car after it has beenloadedto the maximum  equipmente.g., skid ptection and protective housings

extenipracticableAlso referred to axhe hee . Safety Ventii a nonreclosing pressure relief device

Rupture Disc 8 the operating part of rapture disc  utilizing a rupture disc. The term is synonymous with
device/safety ventWhen used icombinatiorwith a  Orupture disc deviog¢AAR) and is a term used by DOT
springloaded reclosing pressure relief valve, the deviggd TC. $eeRupture Disc Device.)

is called aombination pressure relief devi(ieeplaces

. ) Sample Lined apipe (typicall{t/4 inchin diameter),
the term o0frangible

di sc 8quipped with a control valve that extends to near the
Rupture Disc Deviced a nonreclosing pressure relief bottom of atank car tankor drawing a sample of the
device actuated by inlet static pressure and designedaging.

function by the bursting of a rupture disc. These devic§hella the cylindrical section ofzank car tankithout

are also refeed to assafety ventsby DOT and TC. headsDo not confusewith jacket. SeeTankCarand
(seeSafety Veni Head)

Safety Relief Valved See Pressure Relief Valve. Service Equipmentd equipment used for filling,
Pressure relief valve has replaced the term safety re'é%fmpling

emptyingienting, vacuum relief, pressure
valve

relief, heating (if internal to the tank), lading temperature
Safety System$ thermal protection, insulation, tank measurement, or measuring the amount of lading within
head punctureesistance, coupler verticadtraint and  the tank Commonly referred to as valves and fittings.
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SETIQ & acronym for the Mexican Emergency STC Code or STCCd abbreviationfor Standard
Transporation System for the Chemical Industry, aTransportation Commodity Cqdehich is a -digit
service of the National Association of Chemicalfreight description coding system used by the North
Industries (ANIQ). Responders in the Mexican Republidé\merican  railroad  industry. For hazardous
can call SETIQ (24 hours)8230021400. In Mexico materials/dangerous gootise STCC is referred to as
City and the metropolitan areaall 55591588 the Hazmat Code, and begiwith 49 or 48 for
Elsewhee callcall+52-5555591588. hazardous wastes. The Hazmat Code may be found on
shipping papers and may be used to access cemputer

Shipping Paper (Hazardous Materials/Dangerous ) .
Ipping Paper (Haz . ! gerou based emergency response information.

Goodg & a shipping order, bill of lading, manifest,
wayhbill,or other shipping document serving a similarStenciling & a term used to describe falims of
purpose andcontaining the information required by lettering on cars regardless of the actual method of
governmentakgulations. application. j&cific information that is required to be

Skid Protectiond adevice attached to the bottom of marked on the exterior surface of a tank car.

a tank car to protect the bottomtlet, washout and/or  Stub Sill Tank Card atank car design with draft sills
sump (referred to as bottom discontinuities) from at each end of the tank instead obntinuoa center sill
damage in the event of a derailment. that utilizeghe tank as part of the car structure. (Also

Specificationd the specific designation witkinank see Center §)l

car clas®.g., DOF111A100W2. Stuffing Box & the portion of a tojpperated bottom
outlet valve assembly through which the valve operating
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rod passes to the exterior of the tank. sthfing box gases consisting of a shednd heads together with
contains packing that, when compressed by the packimgnnections welded directly to ih accordance with
gland nut, forms a seal around the rod to prevent leakagé\R specification®) t a n k odtamkea targk The
and keepthe rod from vibrating. The stuffing box head of a tank is one of the end closures. Tank cars may
cover, when removed and inverted, is used as a wrenbh pressure or nonpressure and are often equipped with
to open and close theenmal valve. special equipment to enhance their usefulness for
Sump or Siphon Bowl3 a smalldepressiofocated handling specific commodities. For pressure clalss tank
cars, the tank includes the manmazrzle as welNote:

near the longitudinal center of a tank botidwrethe . . .
L ; . . Tanker or tanker car are inappropriate terms to describe
liquid eduction line extends, thereby allowing the

maximum amount of product to be removed from thea tank car.

tank. Tank Test Pressured the pressure (psig) at which a
tank car tanis to be hydrostatically tested at the time of
construction. Depending upon the specificatiom, th
tank test pressuraries from 2@ercento 40percent

of the minimumburst pressure.Tank test pressuig
also known as service pressure.

Surge PressureReduction Device 0 a device
desiged toreduce the internal surge pressafdabe
pressure relief deviceBhese devices are primarily used
on tank carequipped witmonreclosingressure relief
devicegsafety vents) and améended to reduce pressure
surges that carause the rupture disc to fail. TC or Transport Canadad the governmental agency
that regulates the transportation of dangerous goods in

Tank Car/Tank Car Tank 6 a railcar tht has a tank
Canada.

for itsbody for transportingguids,solids, and liquefied

116



Thermal Protectionfi a material or system applied to TIH/PIH (ToxidPoison Inhalation Haza)dd a gas
tank car tanks to limit the transfer of heat to the tank iy l'iquid t hat meet s t he d ¢

the event of exposure to pool or torch fires. Itispoj sonous by i nhgl.8 Tilea® 6 as
intended to reduce the likelihood of tank failure undei-pp (se®IH).

such conditionsThermalprotection is not the sarmas

insulation, which is intended to maintain or moderatdrain Consistd for purposes her@,document (also
lading temperature under ambieonditions. Per  referred to as dlrain List or Wheel Report) that
49CFR, a thermal protection system mustshdfieient  sequentially lists the éion of eachailcarin atrain. A

thermal resistance so thev#l be no release of any qgnsist may also serve as the shipping papeafimaa
lading withi a tank car, except through tvessure conining hazardous matevddmgerous goods

relief dewce?', when subje.cted to: provided it contains all of theformation required by
1 Apool fire for 100 minutes; dnd, governmental regulations.

T Atorch fire for 30 minutes. Truck 8 the assembly of wheels, axles, roller bearings,
Thermometer Welld a small diameter pipasually springs, side bearings, side fraraed bolster that

3/4 inch, filled with an antifreeze solution or oil that SUPPOrts each end ofailcarand enables it to move on
extends into the tank and is closed at the top with &€ rails.

removable cap. The temperatureneflading transfers  Type (Tank Car) 8 for tank ars, designates the

to theliquid in the pipeA thermometer or probe is  approvingauthority POT, TC, or AAR). Preferred
lowered into the pipetobba i n t he | adi ngs0aSy et €Mp € rfdotyUrel.ampl e, ODOT t
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Vacuum Relief Valve 8 a springloaded valve pressures for the purposes of emergency relief or
mounted at the top of someonpressurgank cas, temperature control.

designed tomopen andallow air into the tank if an Vapor Line 8 a pipe equipped with a valve, ,cap
excessive vacuum is fornibat maycaug the tank to pjind flange closure that extends to the top of the tank
collapse A vacuum relief valve should not be depressegh ough which vapor is introduced or removed during
to determine if there is pressure in the.t0kng SO |oading or unloading. Onnanpressuréank car, this

may dislodge the sealing component causing the deviggyice is usually called an air line and is used to introduce

to leak vapor or liquid. compressed air or vapor, or an inert gas to unload the
Valvesd A device attached to a tank car tank designe§a'

to control the flow of lading into and out of the tank. yianor Spaced the space in a tank above the liquid:
Purposes include, but are not limited to: measure fIUiH1ay also be referred tocaiage
pressure and temperatusample fluids in the tank '

detect or determine liquid leyets releve over
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ANNEX A: AAR, U.S. DOT, AND TRANSPORT CANADA SAFETY

ENHANCEMENTS FOR NONPRESSURE TANK CARS

Note: The intent of this Annex is to provide a historical time Top Fittings Protection for Tank Cars Used to

line of the various rule changes regarding the transportation Transport Packing Group | and |l Materials.
of ethanol and crude oil by tank car.

For protection of top fittings against rollovers and

AAR-INITIATED SAFETY ENHANCEMENTS accidental horizontal loads, all new nonpressure Class
FOR NONPRESSURE TANK CARS DOT/TC tank cars ordered after July 1, 2010, used to
Top Fittings Protection for Tank Cars in Sulfuric ~ ransport all Packing Group | and materials are

Acid Service. required to have top fitting protectio@urrently there

. _ . are no requirements to retrofit existing tank cars (refer to
With certain exceptions, nonpressure teals  he f ol | owi n g O0DOT R#ggul ati or

ordered new after June 10, 2010, are required to hayg; ; 5 1 d Fl ammabl e Train Servi
top-fitted service equipment protection. Top fittings transporting Class Bagrmabldliquids).

protection is typically met by the installation of a

protective device or structure.
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Tank Cars Built for the Transportation of Class 3
(Flammable Liquids).

OAl cohol s, n.o.s. o

1

2)

Classl11 tank cars ordered after October 1, 20114) Tank Thickness:
are requed to comply with the following requirements:

mérf @nd

that a norreclogng device is required and affords an
equivalent level of safety.

In September 2011, the AAR published, via Casual§) Tank Material:
Prevention Circular (CPC) 1232, new requirements in
Chapter 2 of the AAR Specifications for Tank Cars for
tank carsbuilt for the transportation of Class 3
(flammableiduids) Packing Group | and II, with the

proper shipping names of dé?nBrf%tFatrecth?cuitg‘eq
, and 0 Egrovidea®dquivaléntievéb 6 Safety.i n e

Heads and shells must be
constructed of normalized TC128 Grade B steel or
normalized ASTM A51R0 steel.
be normalized after forming. The AAR Executive
Director of Tank Car Safety may approve- non
normalization after formln&a]Id if a facilit

Tank heads must

has

dnirofs -

Mi Xt ur e

M Tanks constructed of normalized TC128 Grade
B steel:

Top Fittings Protection: Must have top fittings
protection per Appendix E; typically met by
enclosing the fittings within a protective housing.

Pressure Relief Devices (PRDs): Must be equipped
with reclosing pressure relief devices. Upon
approval by DOT®6s Pipeldi
Materials Administration (PHMSA), ameclosing

device can be used where the applicant demonstrates

Non-jackeed tanks must be at least-1/2

inch thick; and

Jacketed tanks must be at leA$6-ihch

Hazar dous
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1

T

Tanks constructed of normalized ASTM A516 Tank cars built to meet the above requirements are

70 steel: referredl2B82astankPCarso. T
_ Non-acketed tanks must be at leag 5/ built prior to the CP€1232 standards being used to
inch thick: and transport the above commodities are commonly

_ referred to as 0l egacy tank
- Jacketed tanks must be at lda&tinch

thick. U.S. DOT REGULATIONS FOR TANK CARS IN
In all cases, the cars must be equipped with d&¢LASS 3 (FLAMMABLE LIQUID) SERVICE
least 12-inchthick halfhead shields. Tank Car s -Hazard Fahhinable Train

Tanks constructed of alloy (stainlessgl ste Serviced

(DOT-111****W6 and DOT 111****W7): On May 8, 2015, the Department of Transportation

- Non-jacketedtanks must have heads and established a new tank car

. . 117A100W6 to be wutilized for
zzﬁ'i'spe%t \';nasijzz:r’:gﬂtmﬁkh;?ﬂe;’; Class 3 flammableliquics) (not just Crude Oil and
shieldsand certain Alcohols (Ethanol),

1232. The rule also published a phasgeschedule for

- Jacketed tanks must be at leag6-ifich the use of existinglass DOT1 11 (a/ k/ a ol ega
thick and equipped with, at a minimum, c ar s 6 ) a nil®32tahkeaxrse CPC
1/2-inch-thick jacket heads.
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Excerpted from Title 49CFR: flammabletrain service unless retrofitted prior to the
§171.8:High-hazard flammable train (HHFT): a single dates shown in tifellowingtable:

train transporting: DOT Phase-Out Dates for DOT-111 and DOT-111
CP-1232 Tank Cars in High-Hazard Flammable
T 20 or mo.re 'Ioa_ded tan.k cars of C!ass 3Train Service (May 8, 2015; superseded by FAST Act on
(flammabldiquids) in a continuoublock, or; August 15, 2016 i see page 128)
1 35 or more loaded tank cars of a Class 3 KNG DOT 111 DOT 111 CPC-1232
(flammabléiquick) throughout the train consist. | Fassis. | NOT AUTHORIZED | NOT AUTHORIZED
] ] ) ) ON OR AFTER: ON OR AFTER:
High-hazard flammable unit train (HHFUT): a single January 1, 2018 i April 1, 2020 i
train transporting 7@ moreloaded tank cars containing | Non-jacketed Non-jacketed
Class Fflammable liqus). March 1, 2018 - May 1, 2025 -
Jacketed Jacketed
88173.244), 173.242(a) and 173.243(a): Buk July 1, 20231
packaging requiremenBOT-111tankcarsand DOT May 1, 2023 i Non-jacketed
111t ank <cars bui |-1232tindusttyh ¢  A'A R §|s Jacketepags Non- May L. 2025 -
. Jacketed y 1,
standard are no longertfarized to transport Class 3 Jacketed
(flammable iduids) in high-hazard flammabletrain I May 1, 2025 May 1, 2025

sewice unless retrofitted to DOT17R rewfit
standards, or meet the DQI7P performance 8179.202Speification requirements for DGI7

standards prescribed by §1791202 tank car tanks:
DOT-111 tank cars and D@1 CP€E1232 tank cars 1 Plate thickness: Minimuml®inch, AAR TC
are no longer authorized for use high-hazard 128, Grade B normalized steel.
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Tank head puncture resistance:Hitiht head equipped with ECP brakes. Alternative brake

shields at least Zinch thick. sysems may be submitted to the DOT for
Thermal protection system: Conforming to approval.

§179.18, and include a reclosing pressure relief Note: The U. S. Government Accountability Office
device. (GAO) is facilitatinga study to determine the
Jacket: Minimum 11 gauge G0A1 steel, or viability of ECP brakes.

ivalent. Insulation is optional. . .
equivalent. Instiation Is optiona 8179.2023: Retrofit standard requirements for DOT

sotiom outlet: If equipped, the handle must be ;7). Existing DOTA11, including BG1232, tanks

: pr : : may be retrofitted to DOT17 requirements provided:
designed with protection safety system(s) to Plate thick CTh I thick ft
prevent unintended actuation during accident T ate thickness. e wa ICkness _ atter
SCenarios. form_ln_g of the tan_k shell and heads must .be, at
Top fittings preection: Top fittings protection a minimum, 716 inch and constructed with
corl?formig pto A éndi>l<3 E gf F;he AAR steel authorized by the DOT regulations at the

rming PP time of construction(differs from DOTF117A

Specifications for Tank Cars. specification)
ECP (Electronically Controlled Pneumatic) 1 Tank head puncture resistance-tiht head

brakes: By January 1, 202Thigh-hazard shields at least Zinch thick(same as DOT
flammable unit traihaving at least one PG | 117A)

Class 3 material, and operating in excess of 30 . ,
P g 1 Thermal protection system: Conforming to

mph, must be equipped with ECP brakes. By . . .
- : 8179.18 and include a reclosing pressure relief
May 1, 2023, othéigh-hazard flammable unit devicesames DOT117A)

trainsoperating in excess of B{ph must be
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Jacket: Minimum 11 gauge of A1011 steel, off ank car specification markings:

equivalen{same as DOT17A) Insulation is 1 DOT-117 tank cars abailt to the specification

optional (same as DOT17A) 0DOT17A100W06; ash @acketede r ,
Bottom outlet: If equipped, the handle must be thermal protection is reged, they will be

removed prior to train movement, or be st enci |-1eld7 Jo1DOAOTWG .

designed with protection safetygtegn(s) to 1 ExistingClassl11l and CPQ232 tank cars that

prevent unintended actuation during accident are retof i tted wi || -b e ste
scenariogsame as DOT17A) 117R100W6.

Top fittings protection: Existing tank car tanks 1 ExistingClassl11l and CPQ232 tank cars that

may continue to rely on the equipment installed meet the performance standagpecified in

at the time of manufactugame as DOT 8§179.204 2 wi || be stencil
117A) 117P100WO.

ECP (Electronically Cowited Pneumatic) Note: The DOT-117A100W specification does not

brakes: By January 1, 20a2lhighhazard include a numer al followin
flammable unit traihaving at least one PG | prescribed for other Class DQT1A nonpressure

Class 3 material, and operating in excessof 30 t ank ca®87¢) .e., 010

mph, must beequipped with ECP brakes. By trangnortation of Flammable Liquids by Rail

May 1, 2023, othéigh-hazard flammable unit (excerpted from OFi xing An

trainsoperahg in excess of 3@iph must be T:ans port &ai &haAosaBberlAct 6
equipped with ECP brakes. Alternative brake,nqs signed into law on December 4, 2015)
systems may be submitted to the DOT for

approvalsame as DOTI17A)
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The OFAST Acto
rulemaking for Tank Cars in Higlazard Flammable

revi s e dDOT Phese-WiaDyptes Br, NonZDOTE1E7, TankD0@r s
in Class 3 (Flammable Liquids) Service (10/1/2015)

Train Service to include all Classl&r(mabldiquids) COMMODITY TANK CAR END-DATE
materials transported by rail (not just those transportefciass 3 Unrefined Non-jacketed | January 1, 2018
in a high-hazardflammable traifHHFT) or ahigh Petroleum Products, DOT-111
hazardlammable unit trai(HHFUT)). including Crude Oil Jacketed March 1, 2018
DOT-111
§7304: Phaseout of all Tank Cars Used to Transport Non-jacketed | April 1, 2020
Class 3Flammable Liqusi CPC-1232
1 Except as provided in subsection (b), beginning Jacketed May 1, 2025
on 10/1/2015, all DOTL11 specification CPC-1232
railroad tank cars used to transport Class 3 Ethanol ':23123'(‘;‘;3 May 1, 2023
(flammable liqus) shall meet the DOTI17, DCJ)T-lll
Part 179 of Title 49, CFR, regardless of train CPC-1232
composition. Jacketed May 1, 2025
Phaseut schedule: As of 10/1/2015, certain | Dgicl'lllmd ——
; er Class - an ay 1,
tank cars not meet!r]g D_Gﬂ]l?, DOTF117P, or (Flammable Liquids) i CPC-1232
DOT-117R specifications may be used| packing Group|
regardless of train composition, until ¢het Other Class 3 DOT-111 and May 1, 2029
dates shown in the tableto the right (Flammable Liquids) i CPC-1232
(Superseded by FAST Act August 15,016 | Packing Groups Il and ill
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§7305 Thermal Blankets: DOI17 and nofiacketed (4) When connected to the nozzle or fittings cover

tank cars modified to meet the DQT7R specification plate, and subject to a horizontal force applied
must beequipped with an insulating thermal blanket at perpendicular to, and uniformly over, the
least 1/2inch thick. projected plam of the housing, the tensile
§7306 Minimum Requirements for Top Fittings connection strength of the housing shall be
Protection for DOT117 Tank Cars: designed to be
' (A) no greater than 70% of the nozzle to tank

(a) Protective HousingExcept as provided in (b) and tensile connection strength;

(c), top fittings on DOAL17R tank cars shall be (B) no greater than 70% of the cover plate to

located inside a protective housing not lesd.than nozzle connection strength; and

inch thick; and (C) no lesthan either 40% of the nozzle to tank

connection strength or the shear strength of

(1) Shall be as tall as the tallest valve or fitting twenty 1/2inchbolts.

involved and the height of awelor fitting
within the protective housing must be kept to (b) Pressure Relief Devices (PRD)

the minimum compatible with their operation. (1) The PRD shall be located inside the protective

(2) The protective housing or cover may not reduce housing, unless space does not permit. If
the flow capacity of the pressure relief device multiple PRDs aratilized, no more than one
below the minimum required. may be located outside of b@sing.

(3) The protective hougg shall provide a means of (2) The highest point of any PRD located outside
drainage with a minimum flow area equivalent of the housing may not be more ti2ninches

to 6-inch diameter holes. above the tank jacket.
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(3) The highest point on the closure of any unusedFast Acth Requirements for Flammable Liquids
PRD nozzle may notebmore than 6 inches and Rail Tank Cars

above the tank jacket. On August 10, 2016, the Department of Transportation

(c) Alternative Protection: As an alternative to theissued Final Rule HRb1Cto codify certain mandates
protective housing requirementsagk car maybe and mi ni mum r equi rAecrmeodn tisn toof
equipped with a system that prevents the release diitle 49CFR. The tableon the following page
product from any top fitting in the case of an summarizes the DOT phaset of norDOT 117 aink
inciden where the top fitting would be sheared off. cars in Class 3 (flammalxeids) service:

In addition, 49CFR, Part 179, Specifications for Tank
Cars, was revised to include thEAST Acd
requirements applicable to DOT Specification 117A,
117P and 117R tank cars.
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DOT Phase-Out Dates for Non-DOT-117 Tank Cars in Class 3 (Flammable Liquids) (as of 08/15/2016)

Jacketed or Non-jacketed

DOT-111 not authorized

DOT-111 CPC-1232 not

Material Tank Cars on or after: authorized on or after:
Unrefined petroleum products i Class 3, Non-jacketed January 1, 2018 April 1, 2020
PG 1 (e.g., Crude O) Jacketed March 1, 2018 May 1, 2025
Class 3, PG | (flammable liquid), other Non-jacketed May 1, 2025 May 1, 2025
than unrefined petroleum products Jacketed May 1, 2025 May 1, 2025
Unrefined petroleum product i Class 3, Non-jacketed January 1, 2018 April 1, 2020
PG Il or PG Il (flammable liquid) Jacketed March 1, 2018 May 1, 2025
Ethanol Non-jacketed May 1, 2023 July 1, 2023
Jacketed May 1, 2023 May 1, 2025
Class 3, PG Il or PG Il (flammable Non-jacketed May 1, 2029 May 1, 2029
liquid) other than unrefined petroleum
products or ethanol (see above) Jacketed May 1, 2029 May 1, 2029
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TRANSPORT CANADA REGULATIONS FOR

TANK CARS

Transport Canada Protective Direction No. 34

Issued April 23, 2014, Protective Direction (PD) No.
34 required owners to identify and report to Transport
Canada each CTanadian Transport Commission)
111, DOT 111 and AAR 211 stub sill tanis vath
certain construction characteristics {mormalized

requiring such marking to be placed on both sides of the
tank car adjacent to the car number on a stencil or decal
measuring approximatdl9 1/2 by 20 1/2 inchesee
sample to the lower left).

TC 117 Tank Cars for Flammable Liquids

On May 1, 2013he Transportation of Dangerous
Goods (TDG) Regulations were amended to incorporate
a TG117 tank car specification for the transport of

ASTM A515 Grade 70 steel shell material; not havinfammabldiquids. The T@17 specification, including

exterior heater coils; and, not having bogbeil

continuous reinfeemet).

Subject tank car
cannot be offered fo
transport or trans
ported in Canada. i
addition, these tan
cars are required to g

mar ked 0 Da

DO NOT LOAD WITH
DANGEROUS GOODS IN
CANADA

NE PAS CHARGER
DE MERC HANDISES
DANGEREUSES AU CANADA

™t T

TC-117P and T@17R,is equivalent to DOTL17,
DOT-117Pand DOT-117R tank cars; however, alt TC
117 tank cars are not required to be equipped with ECP
(Electronically Controlled Pneumatic) brakes.

As of October 1, 2015, 017 tank cars are the only
nonpressure tank cars permitted to be built for
flammableliquid service. TC/DOT111 tank cars
manufactured before October 1, 2015, (including CPC
1232 tank cars) may be retrofitted for continued use for

with dangerous goods in Canada/Ne pas charger ddée transport oflammabldiquids. Such tank cars will

mer chandi ses
to that effect. On May 2, 2014, AAR issued-CRQ

danger eus es beadesigGated agl-BITR.

Ber Transpori Camada wo r d-
Protetive Order 37issued June 6, 2016, the retrofit




requirements, including application of a protectiveélransport Canada Protective Direction No. 38
housing around the service equipment mounted on the On July 13, 2016, Protective Direction 38 was issued
manway cover plate, are the same as the retrofib accelerate thEhaseout of jacketed and ngacketed

requirements for DOL17R tank cars undée United
OFAST Act 6.

S ateso

0l e gac-CRC1282nh DOF111 tank cars from
being used to transport Crude Oil in Canada as of
November 1, 2016. Prior to PD 38, theatfitlates for

Transport Canada has publishgahaseout schedule . :
for tank cars transportifigmmabléiquids: Crude Oil were May 1, 2017, for DOT1 norjacketed

tank carand March 1, 2018 for jacketed tank cars.

Transport Canada Phase-Out Schedule for Tank Cars Transporting Class 3 (Flammable Liquids)

Cut-off Date

Flammable Liquid/Packing Group

TC/DOT-111 removed from service

November 1, 2016

Crude Oil, PG I, II, and I

Non-CPC-1232, non-jacketedfiLegacy tank car

November 1, 2016

Crude Oil, PG I, II, and I

Non-CPC-1232, jacketediLegacy t ank car so

April 1, 2020 Crude Oil, PG I, II, and I CPC-1232, non-jacketed

May 1, 2023 Ethanol, PG Il Non-CPC-1232, non-jacketed; non-CPC-1232, jacketed
July 1, 2023 Ethanol, PG Il CPC-1232, non-jacketed

May 1, 2025 Crude Oil and Ethanol, PG I, I, and IlI CPC-1232, jacketed*

May 1, 2025 All other flammable Liquids, PG I, Il and IlI Non-CPC, non-jacketed; non-CPC, jacketed,;

CPC-1232, non-jacketed; CPC-1232, jacketed*

“Most jacketed CRT232 tank cars will meet the requirements dfTIfR, with minor changes, if any.
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