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First, let’'s give meaning to a few
terms...
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ermanent erpansion means a perma-
nent increase in a cylinder’'s volume
af ter the test pressure is relea,sed

test by 1nl3er10 pre
the determination of a cylinder’'s ex-
pansion.

Rebuild means the replacement of a
pressure part (e.g. a wall, head. or pres-
sure ficting) by Weldlng.

Rejected cylinder means a cylinder
that cannot be used for the transpor-
tation of a hazardous material in com-
merce without repair. rebuilding, and
requalification.

Repair means a procedure for correc-
tion of a rejected cylinder that may in-
volve welding.

Requalification means the completion

functions.

§ 180.205

ility of water, as a means of defter-
mining the expansion.

§180.205 General requirements for re-
qualification of cylinders.

(a) General. Each cylinder used for
the transportation of hazardous mate-
rials must be an authorized packaging.
To qualify as an authorized packaging,
each cylinder must conform to this
subpart, the applicable requirements
specified in part 173 of this subchapter.
and the applicable requirements of sub-
part C of part 178 of this subchapter.

(b) Persons performing requalification
No person may represent
that a repair or requalification of a
cylinder has been performed in accord-
ance with the requirements in this sub-
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tended to be used for the transpor-
tation of a hazardous macterial, unless
it is marked, maintained. recondi-
tioned. repaired, or retested, as appro-
priate, in accordance with this part, an
approval issued thereunder, or an ex-
emption issued under subchapter A of
this chapter.

(b) The representations. markings.
and certifications subject to the prohi-
bitions of paragraph (a) of this section
include:

(1) Identifications that include the
letters “DOT", “"MC", “ICC", or ““UN"":

(2) Exemption, approval, and reg-
istration numbers that include the let-
ters “"DOT™

(3) Test dates displayed in associa-
tion with specification, registration
approval, or exemption markings indiy
cating conformance to a test or retest
requirement of this subchapter. an ap
proval issued thereunder, or an exemp
tion issued under subchapter A of thig
chapter:

(4) Documents indicating confory
ance to the testing. inspection, maince
nance or other continuing qualification

§180.203 Definitions.

In addition to the definitions con-
tained in §171.8 of this subchapter. the
following definitions apply to this sub-
parc:

Commercially free of corrosive compo-
nents means a hazardous material hav-
ing a dew point at or below minus 46.7
°C (minus 52 °F) at 101kPa (1 atmos-
phere) and free of components that will
adversely react with the cylinder (e.g.
chemical stress corrosion).

Condemn means a determination that
a cylinder is unserviceable for the con-
tinued transportation of hazardous ma-
terials in commerce and that the cyl-
inder may not be restored by repair. re-
building. requalification. or any other
procedure

ing remova,l of a uvlinder from service.

Elastic expansion means a temporary
increase in a cylinder’'s volume. due to
application of pressure, that is lost
when pressure is released (elastic ex-
pansion = total expansion minus per-
manenb expansion)

rial in a cyhnder




4

Total Exp. — Perm. Exp. = Elastic Expansion

189 c.c. — 9.45 c.c. = 179.55 c.c.

Elastic Expansion = 179.55 c.c.




Why do we train?

e First of all — It's the law!



Pipeline and Hazardous Materials Safety Admin., DOT

Battery powered equipment
Battery powered vehicle

Carbon dioxide, solid

Cagtor bean

Castor flake

Castor meal

Casgtor pomace

Consumer commodity

Dry ice

Engines. internal combustion
Fish meal. stabilized

Fish scrap, stabilized
Refrigerating machine

Vehicle, flammable gas powered
Vehicle, flammahble liquid powered
Wheelchair, electric

[Amdt. 172-116, 54 FR 27145, June 27, 1989, as
amended at 55 FR 33713, Aug. 17. 1990: Amdt.
172-127, 59 FR 49133, Sept. 26, 1994;: Amdt. 172-
149, 61 F'R 27173. May 30, 1996: 65 FR 50460,
Aug. 18, 2000; 65 FR 58628, Sept. 29. 2000: 66 FR.
45182, Aug. 28, 2001: 69 FR 64473. Nov. 4. 2004]

§172.606 Carrier information contact.

(a) Each carrier who transports or ac-
cepts for Ctransportation a hazardous
macterial for which a shipping paper is
required shall instruct the operator of
a motor vehicle, train, aircraft, or ves-
sel to contact the carrier (e.g., by tele-

phone or mobile radio) in the event of
an incident involving the hazardous
macterial.

(b) For transportation by highway, if

§172.702

square-on-point configuration with the
identification number of each haz-
ardous material loaded therein., and the
marking or placard is visible on the
outside of the motor vehicle.

[Amdc. 172-151, 62 FR 1234, Jan. 8. 1997, as

Subpart H—Training

SOURCE: Amdt. 172-126. 57 FR 20952, May 1
1992, unless otherwise noted.

§ 172.70(

(a) Purpose. This subpart prescribes
requirements for training hazmat em-
ployees.

(b) Scope. Training as used in Cthis
subpart means a systematic program
that ensures a hazmat employee has fa-
miliarity with the general provisions of
this subchapter, is able (o0 recognize
and identify hazardous materials, has
kKnowledge of specific requirements of
this subchapter applicable to functions
performed by the employee, and has
Knowledge of emergency response in-
formation, self-protection measures
and accident prevention methods and
procedures (see §172.704).

urpose ana scope.



and parked at a location other than a
facility operated by the consignor or
consignee or a facility (e.g., a carrier’s
terminal or a marine terminal) subject
to Che provisions of §172.602(c)(2). the
carrier shall—

(1) Mark the transport vehicle with
the telephone number of the motor car-
rier on the front exterior near the
brake hose and electrical connections
or on a label, tag, or sign attached to
the vehicle at the brake hose or elec-
trical connection: or

(2) Have the shipping paper and emer-
gency response information readj
available on the transport vehicle.

(¢c) The requirements specified

§172.701 Federal-State relationship.

This subpart and the parts referenced
in §172.700(¢c) prescribe minimum train-
ing requirements for the transpor-
tation of hazardous materials. For
motor vehicle drivers, however, a State
may impose more stringent training
requirements only if those require-
ments—

(a) Do not conflict with the training
requirements in this subpart and in
part 177 of this subchapter: and

(b) Apply only to drivers domiciled in

&

§172.702 Applicability and responsi-
bility for training and testing.

(a) A hazmat employer shall ensure
that each of its hazmat employees is
trained in accordance with the require-
ments prescribed in this subpart.




§172.704

(b) Except as provided in
§172.704(c)(1), a hazmat employee who
performs any function subject to the
requirements of this subchapfter may
not perform that function unless in-
structed in the requirements of this
subchapter that apply to that function.
It is the duty of each hazmat employer
to comply with the applicable require-
ments of this subchapter and to thor-
oughly instruct each hazmat employee
in relation thereto.

ale AN s

other pubﬁc or

v .

hazmat employer or
private sources.

(d) A hazmat employer shall ensure
that each of its hazmat employees is
tested by appropriate means on the
training subjects covered in §172.704.

[Amdt. 172-126, 57 FR 20952, May 15, 1992: 57
FR 22182, May 27, 1992, as amended by Amdt.
172-149. 61 FR 27173, May 30, 1996]

§172.704 Training requirements.

49 CFR Ch. | (10-1-05 Edition)

(ii) Measures to protect the employee
rom the hazards associated with haz-
rdous madterials to which they may be
exposed in the work place. including
specific measures the hazmat employer
148 implemented to protect employees
from exposure: and

(iii) Methods and procedures for
avoiding accidents, such as the proper
procedures for handling packages con-
taining hazardous materials.

(4) Security awareness training. No
later than the date of the first sched-
uled recurrent training after March 25,
2003. and in no case later than March
24, 2006, each hazmat employee must
receive training that provides an
awareness of security risks associated
with hazardous materials Ctranspor-
tation and methods designed to en-
hance transportation security. This
training must also include a compo-
nent covering how to recognize and re-
spond to possible security threats.




Another reason to train?

« Well... how about safety!?

Handling a pressurized cylinder is like
handling a “loaded gun”.

Think about it...A pressurized cylinder
contains a lot of energy. Your safety
and the safety of others depends on
correct training.

And...Yes.. The law requires safety
training...



Question...

e Volume 49 of the Code of Federal Regulations,
Section 172.704 (49 CFR 172.704) stipulates that
Hazmat employee training must include:

A. General awareness familiarization training.
B. Function specific training

C. Safety training

D. Security awareness training

E. All of the above.



§172.704 Training requirements.

(a) Hazmat employee training must
include the following:

(1) General awareness/familiarization
training. Each hazmat employee shall
be provided general awareness/famil-
iarization training designed to provide
familiarity with the requirements of
this subchapter. and to enable the em-
ployee to recognize and identify haz-
ardous materials consistent with the
hazard communication standards of
this subchapter.

(2) Function-specific training. (i) Each
hazmat employee shall be provided
function-specific training concerning
requirements of this subchapter. or ex-
emptions issued under subchapter A of
this chapter, which are specifically ap-
plicable to the functions the employee
performs.

(ii) As an alternative to function-spe-
cific training on the requirements of
this subchapter, training relating to
the requirements of the ICAO Tech-
nical Instructions and the IMDG Code
may be provided to the extent such
training addresses functions authorized
by §§171.11 and 171.12 of this sub-
chapter.

(3) Safety training. Each hazmat em-

ployee shall receive safety training
concerning—
(lh Bmergenc eRponseAinforvs

required y subpart G of part 1'7:

: VAT AT RTS8 Q) N
nent covering how to recognize and re-
spond €o possible security threats.
After March 25, 2003, new hazmat em-
ployees must receive the security
awareness training required by this
paragraph within 90 days after employ-
ment.

(5) In-depth security training. By De-
cember 22, 2003, each hazmat employee
of a person required to have a security
plan in accordance with subpart I of
this part must be trained concerning
the security plan and its implementa-
tion. Security training must include
company security objectives, specific
security procedures, employee respon-
sibilities, actions to take in the event
of a security breach. and the organiza-
tional security structure.

(b) OSHA, EPA. and other training.
Training conducted by employers to
comply with the hazard communica-
tion programs required by the Occupa-
tional Safety and Health Administra-
tion of the Department of Labor (29
CFR 1910.120 or 1910.1200) or the Envi-
ronmental Protection Agency (40 CFR
311.1). or training conducted by em-
ployers to comply with security train-
ing programs required by other Federal
or internactional agencies, may be used
to satisfy the training requirements in
paragraph (a) of this section to the ex-
tent that such training addresses the

(¢

a L OLLC R, . [

graph (a) of this section.




Answer...

e Volume 49 of the Code of Federal Regulations,
Section 172.704 (49 CFR 172.704) stipulates that
Hazmat employee training must include:

A. General awareness familiarization training.
B. Function specific training

C. Safety training

D. Security awareness training

E. All of the above.




Question...

e The Code of Federal Regulations (CFR) requires

that a Hazmat employee receive training at least
once every three years.

A. True?
B. False?



(¢) Initial and recurrent training—i(1)
Initial training. A new hazmat em-
ployee. or a hazmat employee who
changes job functions may perform
those functions prior to the completion
of training provided—

(i) The employee performs Gthose

functions under the direct supervision
of a properly trained and knowledge-
able hazmat employee: and

(ii) The training is completed within

(2) Reczmenz‘ training. A hazmat em-
ployee shall receive the training re-
quired by this subpart at least once
every three years.

ing recelved from a prev1oub employer
or other source may be used to satisfy
the requirements of this subpart pro-
vided a current record of training is ob-
tained from hazmat employees’ pre-
vious employer.

(4) Compliance. Each hazmat em-
ployer is responsible for compliance
with the requirements of this sub-
chapter regardless of whether the
training required by this subpart has
been completed.

to the safety training requirement of
paragraph (a)(3) of this section.

[Amdec. 172-126, 57 FR 20952, May 15, 1992, as
amended by Amdc. 172-126. 58 FR 5851, Jan.
22, 1993: Amdt. 172-145, 60 FR 49110, Sept. 21,
1995: Amdt. 172-149, 61 FR 27173. May 30. 1996:
65 FR 50460, Aug. 18, 2000: 68 FR 14521, Mar.
25, 2003]

Subpart |I—Security Plans

SOURCE: 68 FR 14521. Mar. 25. 2003, unless

ptherwise noted.

§172.800 Purpose and applicability.

(a) Purpose. This subpart prescribes
requirements for development and im-
plementation of plans to address secu-
rity risks related to the transportation
of hazardous materials in commerce.
(b) Applicability. By September 25,
2003, each person who offers for trans-
portation in commerce or transports in
commerce one or more of the following
hazardous mafterials must develop and
adhere to a security plan for hazardous
macterials that conforms to the require-
ments of this subpart:
(1) A highway route-conftrolled gquan-




Answer...

e The Code of Federal Regulations (CFR) requires

that a Hazmat employee receive training at least
once every three years.

True—49 CFR 172.704




Question...

e CFR Title 49 180.205 (c), 173.301 (a) (6) stipulates
that no cylinder may be filled and transported

unless it has been successfully and periodically re-
qualified.

A. True?
B. False?



[ ) 0 ) SN [x ; e Tl W 3N

Proof pressure test means a pressure
test by interior pressurization without
the determination of a cylinder’'s ex-
pansion.

Rebuild means the replacement of a
pressure part (e.g. a wall, head. or pres-
sure fitting) by welding.

Rejected cylinder means a cylinder
that cannot be used for the transpor-
tation of a hazardous material in com-
merce without repair. rebuilding. and
requalification.

Repair means a procedure for correc-
tion of a rejected cylinder that may in-
volve welding.

Requalification means the completion
of a visual inspection and/or the test(s)
required to be performed on a cylinder
o determine its suitability for contin-
ued service.

Requalification identification number or
RIN means a code assigned by DOT to
uniquely identify a cylinder requali-
fication, repair, or rebuilding facility.

Test pressure means the pressure used
for the requalification of a cylinder.

Total erpansion means the total in-
crease in a cylinder’s volume due to ap-
plication of the test pressure.

Visual inspection means an internal op
external visual examination, or both,
performed as part of the cylinder re
qualification process.

Volumetric expansion test means
pressure test to determine the tota
and permanent expansion of a cylinde
at a given pressure. The volumetric ex
pansion test 1s conducted using the
water jacket or direct expansion meth
ods:

(1) Water jacket method means a volu,
metric expansion test to determine ¢
cylinder’s total and permanent expan

§180.205 General requirements for re-
qualification of cylinders.

(a) General. Bach cylinder used for
the transportation of hazardous mate-
rials must be an auchorized packaging.
To qualify as an authorized packaging.
each cylinder must conform to Gthis
subpart, the applicable requirements
specified in part 173 of this subchapter,
and the applicable requirements of sub-
parc C of part 178 of this subchapter.

(b) Persons performing requclification
functions. No person may represent
that a repair or requalification of a
cylinder has been performed in accord-
ance with the requiremencs in chis sub-
chapter unless that person holds a cur-
rent approval issued under the proce-
dural requirements prescribed in sub-
part I of part 107 of this chapter. No
person may mark a cylinder with a
RIN and a requalification date or oth-
erwise represent that a DOT specifica-
tion or exemption cylinder has been re-
qualified unless all applicable require-
ments of this subpart have been met. A
person who requalifies cylinders must
maintain t-he recorch prescribed 1n

(c) szodzc 7equa12flcatzon of cylznde?s
Bach cylinder bearing a DOT specifica-
tion marking must be requalified and
marked as specified in the Requalifica-
tion Table in this subpart. Each cyl-
inder bearing a DOT exemption number
must be requalified and marked in con-
formance with this section and the
terms of the applicable exemption. No
cylinder may be filled with a hazardous
material and offered for transportation
in commerce unless that cylinder has
been successfully 1'equa11fied and



Answer...

e CFR Title 49 180.205 (c), 173.301 (a) (6) stipulates
that no cylinder may be filled and transported
unless it has been successfully and periodically re-
qualified.

True — CFR 49 180.205 (c); 173.301(a)(6)




Question...

e Except as otherwise provided by the CFR, each time
a cylinder is pressure tested, it must be given both
an internal and external iInspection.




§180.205

specified in this section must bhe
marked in accordance wich §180.213.

(2) Each cylinder that fails requali-
fication must be:

(1) Rejected and may be repaired or
rebuilt in accordance with §180.211 or
§180.212, as appropriate: or

(1i) Condemned in accordance with
paragraph (i) of this section.

(3) For DOT specification cylinders,
the marked service pressure may hse
changed upon approval of the Associate
Administrator and in accordance with
written procedures specified in the ap-
proval.

(4) For a specification 3, 3A, 3AA,
3AL, 3AX., 3AXX, 3B, 3BN. or 3T cyl-
inder filled with gases in other than Di-
vision 2.2, from the first requalification
due on or after Decembher 31, 2003. the
burst pressure of a CG-1. CG—4. or CG—
5 pressure relief device must be at test
pressure with a tolerance of plus zero
to minus 10%. An addictional 5% toler-
ance is allowed when a combined rup-
ture disc is placed inside a holder. This
requirement does not applyv if a CG-2,
CG-3 or CG-9 thermally activated relief
device or a CG-T7 reclosing pressure
valve is used on the cylinder.

49 CFR Ch. | (10-1-05 Edition)
tion 1is recorded as
§180.215;

(2) Requalified in accordance with
this section, regardless of the date of
the previous requalification:

(3) Marked in accordance
§180.213: and

(4) Decontaminacted to remove all sig-
iflcant residue or impregnaction of the

prescribed in

with

(f) Visual zmpectzon Except as other-
wise provided in cthis subpart. each
time a cylinder is pressure tested, it
must be given an internal and external
visual inspecclon

C—G f01 steel

lowing CGA 'Pamphlets
and nickel cylinders (IBR. see §171.7 of

this subchapter); C-6.1 for seamless
aluminum cylinders (IBR, see §171.7 of
this subchapter). C—6.2 for fiber rein-
forced composite exemption cylinders
(IBR, see §171.7 of this subchapter): C-
6.3 for low pressure aluminum cyl-
inders (IBR, see §171.7 of rthis sub-
chapter). C-8 for DOT 3HT cylinders
(IBR, see §171.7 of this subchapter): and
C-13 for DOT 8 series cylinders (IBR,
see §171.7 of this subchapter).




Answer...

e Except as otherwise provided by the CFR, each time
a cylinder is pressure tested, it must be given both
an internal and external visual inspection.




Question...

e The visual inspection must be performed in
accordance with the following CGA pamphlets:

A. C-6

B. C-8 and C-13

C. All of the above

D. None of the above



(3) For DOT specification cylinders, Class 8 material.
the marked service pressure may be (f) Visual inspection. Except as other-
changed upon approval of the Associate wise provided in this subpart, each
Administrator and in accordance with time a cylinder is pressure tested, it
written procedures specified in the ap- muqt be 01ven an internal and external
proval. ]

(4) For a specification 3. 3A. 3AA (1) The VlSllaJ mspect:lon must be per-
3AL. 3AX, 3AXX, 3B. 3BN, or 3T cyly formed in accordance with the {fol-
inder filled with gases in other than Di lowing CGA Pamphlets: C-6 for steel
vision 2.2, from the first requalificatio and nickel cylinders (IBR. see §171.7 of
due on or after December 31, 2003, the this subchapter). C-6.1 for seamless
burst pressure of a CG-1, CG-4. or CG aluminum cylinders (IBR, see §171.7 of
5 pressure relief device must be at tes this subchapter). C-6.2 for fiber rein-
pressure with a tolerance of plus zerd_ forced composite exemption cylinders
to minus 10%. An additional 5% toler (IBR. see §171.7 of this subchapter): C-
ance is allowed when a combined rup-»» 6.3 for low pressure aluminum cyl-
ture disc is placed inside a holder. Thi inders (IBR, see §171.7 of this sub-
requirement does not apply if a CG-2 chapter). C-8 for DOT 3HT cylinders
CG—3 or CG-9 thermally activated relie (IBR. see §171.7 of this subchapter). and
device or a CG-T7 reclosing pressure C-13 for DOT 8 series cylinders (IBR.
valve is used on the cylinder. see §171 '7 of this .subcha )tel)

(d) Conditions requiring test and inspec

tion of cylinders. Without regard to any or atbachment& that would 1n111b1t 1n-
other periodic requalification require- spection of the cylinder, the coating or
ments, a cylinder must be tested and afttachments must be removed before
inspected in accordance with this sec- performing the visual inspection.




§171.7

49 CFR Ch. | (10-1-05 Edition)

Source and name of material

49 CFR reference

Chlorine Institute Emergency Kit “A" for 100-Ib. & 150 Ib. Chlorine Cylinders (with the exception
of repair method using Device 8 for side leaks), Edition 10, June 20083.

Chlorine Institute Emergency Kit “B" for Chlorine Ton Containers (with the exception of repair
method using Device 9 for side leaks), Edition 9, June 2003.

Type 112 JQ 225, Dwg., H51970, Revision D, April 5, 1989; or Type 12 JQ 225, Dwg. H50155,
Revision F, April 4, 1989.

Section 3, Pamphlet 57, Emergency Shut-Off Systems for Bulk Transfer of Chlorine, 3rd Edition,
October 1997.

Standard Chlorine Angle Valve Assembly, Dwg. 104-8, July 1993 ...

Excess Flow Valve with Removable Seat, Dwg. 101-7, July 1993

Excess Flow Valve with Removable Basket, Dwg. 106—6, July 1993 .........cccoiiiiiiiniminiiiniciiiiins
andards forddousing-2 avers for_Steel Cargo Tanks, Dwgs. 137—-1 and 137-2,
September 1, 1982

Compressed Gas Association, Inc., 4221 Walney Road, 5th Floor, Chantilly, Virginia 20151:
CGA Pamphlet C-3, Standards for Welding on Thin-Walled Steel Cylinders, 1994

CLAUA =

CGA Pamphlet C-5, Cylinder Service Life—Seamless Steel High Pressure Cylinders, 1991
CGA Pamphlet C-6, Standards for Visual Inspection of Steel Compressed Gas Cylinders, 1993

CGA Pamphlet C-6.1, Standards for Visual Inspection of High Pressure Aluminum Compressed
Gas Cylinders, 2002, Fourth Edition.

CGA Pamphlet C-6.2, Guidelines for Visual Inspection and Requalification of Fiber Reinforced
High Pressure Cylinders, 1996, Third Edition.

CGA Pamphlet C-6.3, Guidelines for Visual Inspection and Requalification of Low Pressure Alu-
minum Compressed Gas Cylinders, 1991.

CGA Pamphlet C-7, A Guide for the Preparation of Precautionary Markings for Compressed
Gas Containers, appendix A, issued 1992 (6th Edition).

CGA Pamphlet C-8, Standard for Requalification of DOT-3HT Cylinder Design, 1985 ..................

CGA Pamphlet C—11, Recommended Practices for Inspection of Compressed Gas Cylinders at
Time of Manufacture, 2001, Third Edition.

CGA Pamphlet C—12, Qualification Procedure for Acetylene Cylinder Design, 1994 ..............c.coe.

CGA Pamphlet C—13, Guidelines for Periodic Visual Inspecticn and Requalification of Acetylene
Cylinders, 2000, Fourth Edition.
GA Pamphlet §—14)\Prodeduri

Bms, T974.
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173.3
173.3
173.315.
177.840.

178.337-9.
178.337-8.
178.337-8.
178.337-10.

178.47; 178.50;
178.51; 178.53;
178.55; 178.56;
178.57; 178.58;
178.59; 178.60;
178.61; 178.65;
178.68; 180.211.

173.302a.

173.3, 173.198,
180.205, 180.209,
180.211, 180.411,
180.519.

180.205; 180.209

180.205.
180.205; 180.209.
172.400a.

180.205; 180.209.
178.35.

173.301; 173.203;
178.59; 178.60.

173.303; 180.205;
180209.




Answer...

e The visual inspection must be performed in
accordance with the following CGA pamphlets:

A. C-6

B. C-8 and C-13

C. All of the above
D. None of the above




Question...

e The volumetric expansion test is conducted using

only the direct expansion method and never the
water jacket method.

A. True?
B. False?



Visual inspection means an internal or
external visual examination, or hoth,

quahﬁca,tmn process.

Volumetric expansion test means a

pressure test to determine the total
and per

manent expansion of a cylinder
at a given pressure. The volumetric ex-
pansion test is conducted using the
water jacket or direct expansion meth-

etric expanqmn test to determme a
cylinder's total and permanent expan-
sion by measuring the difference be-
tween the volume of water the cylinder
externally displaces at test pressure
and the volume of water the cylinder
externally displaces at ambient pres-
sure.

(2) Direct expansion method means a
volumetric expansion test to calculate
a cylinder’s total and permanent ex-
pansion by measuring the amount of
water forced into a cylinder at test
adjusted for the compress-

pressure,

. s = D . LLLANA LD,

(¢) Periodic requalification of cylinders.
Each cylinder bearing a DOT specifica-
tion marking must be requalified and
marked as specified in the Reqgualifica-
tion Table in this subpart. Each cyl-
inder bearing a DOT exemption number
must be requalified and marked in con-
formance with Cthis section and the
terms of Che applicable exemption. No
cylinder may be filled with a hazardous
material and offered for transportation
in commerce unless that cylinder has
been successfully requalified and
marked in accordance with this sub-
part. A cylinder may be requalified at
any time during or bhefore the month
and year that the requalification is
due. However, a cylinder filled before
the requalification becomes due may
remain in service until it is emptied. A
cylinder with a specified service life
may not be refilled and offered for
transportation after its authorized
service life has expired.

(1) Each cylinder that is requalified
in accordance with the requirements




Answer...

e The volumetric expansion test is conducted using
only the direct expansion method and never the
water jacket method.

False




Remember these terms?

Next slide please...



Total Expansion
189 c.c. at
10,000 p.s.I.




Permanent Expansion = 9.45 c.c.

Perm. EXp._
X 100 = Percent
Total Exp. Permanent Exp.
9.45

5 % Permanent

X 100 =

189 Expansion 2 =



Question...

e The water jacket method:
A. Is a volumetric expansion test.
B. Determines a cylinder’s total expansion.
C. Determines a cylinder’s permanent expansion.

D. Measures a difference in water volume
displacement.

E. All of the above.



Total expansion means ohe tocal In-
crease in a cylinder’s volume due to ap-
plication of the test pressure.

Visual inspection means an internal or
external visual examination, or both,
performed as part of the cylinder re-
qualification process.

Volumetric expansion test means a
pressure test to determine the total
and permanent expansion of a cylinder
at a given pressure. The volumetric ex-
pansion test 1is conducted usmcf the

(1) Water jacket method means a volu-
meftric expansion test to determine a
cylinder’s total and permanent expan-
sion by measuring the difference be-
tween the volume of water the cylinder
externally displaces at test pressure
and the volume of water the cylinder
externally displaces at ambient pres-

volumetrlc expanblon test to calculate
a cylinder’s total and permanent ex-
pansion by measuring the amount of

- - -

maintain the records prescribed in
§180.215 at each location at which it in-
spects, tests, or marks cylinders.

(¢) Periodic requalification of cylinders.
Each cylinder bearing a DOT specifica-
tion marking must be requalified and
marked as specified in the Requalifica-
tion Table in this subpart. Each cyl-
inder bearing a DOT exemption number
must be requalified and marked in con-
formance with C€his section and the
terms of the applicable exemption. No
cylinder may be filled with a hazardous
aterial and offered for transportation
in commerce unless that cylinder has
een  successfully requalified and
marked in accordance with this sub-
part. A cylinder may be requalified at
any time during or before the month
and year that the requalification is
due. However, a cylinder filled before
the requalification becomes due may
remain in service until it is emptied. A
cylinder with a specified service life
may not be refilled and offered for
transportation after its authorized
service life has expired.



Answer...

e The water jacket method:
A. Is a volumetric expansion test.
B. Determines a cylinder’s total expansion.

C. Determines a cylinder’s permanent expansion.

D. Measures a difference in water volume
displacement.

E. All of the above.




Question...

e The direct expansion method calculates a cylinder’s
total and expansion.




-
Visual inspection means an internal or
external visual examination, or both,
performed as part of the cylinder re-
qualification process.

Volumetric expansion test means a
pressure test to determine Che Cotal
and permanent expansion of a cylinder
at a given pressure. The volumetric exr-
pansion test is conducted using the
water jacket or direct expansion mecth-
ods:

(1) Water jacket method means a volu-
metric expansion test to determine a
cylinder’s total and permanent expan-
sion by measuring the difference be-
tween the volume of water the cylinder
externally displaces at test pressure
and the volume of water the cylinder
eX Le alll Splaces. ab. 8/’ hlent- pres

(2) Direct expansion method means a
volumetric expansion test to calculate
a cylinder's total and permanent ex-

pansion by measuring the amount of

water forced into a cylinder at test
pressure, adjusted for the compress-

[ W AW e v v o w S 5 X T2 M W B Y R

(¢) Periodic requalification of cylinders.
Each cylinder bearing a DOT specifica-
tion marking must be requalified and
marked as specified in the Requalifica-
tion Table in this subpart. Each cyl-
inder bearing a DOT exemption number
must be requalified and marked in con-
formance with C€his section and the
terms of the applicable exemption. No
cylinder may be filled with a hazardous
material and offered for transportation
in commerce unless that cylinder has
been successfully requalified and
marked in accordance with this sub-
part. A cylinder may be requalified at
any time during or before the month
and year that the requalification is
due. However, a cylinder filled before
the requalification becomes due may
remain in service until it is emptied. A
cylinder with a specified service life
may not be refilled and offered for
transportation after its authorized
service life has expired.

(1) Bach cylinder that is requalified
in accordance with the requirements



Question...

e The direct expansion method calculates a cylinder’s
total and permanent expansion.




Question...

e A proof pressure test does not determine a
cylinder’s
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Per manent erpansion means a perma-
se_in_a cylmders volume

Proof pressure test means a pr ssure
test by interior pressurization without
the determination of a cylinder’'s ex-
pansion.

sure fitting) by Weldmcr

Rejected cylinder means a cylinder
that cannot be used for the transpor-
tation of a hazardous material in com-
merce without repair, rebuilding, and
requalification.

Repair means a procedure for correc-
tion of a rejected cylinder that may in-
volve welding.

Requalification means the completion
of a visual inspection and/or the test(s)
required to be performed on a cylinder
to determine its suitability for contin-
ued service.

Requalification identification number or
RIN means a code assigned by DOT to

functions.

§180.205

ibility of wafter, as a means of deter-
mining the expansion.

180.205 General requirements for re-
qualification of cylinders.

(a) General. Each cylinder used for
he transportation of hazardous macte-
ials must be an authorized packaging.
To qualify as an authorized packaging,
each cylinder must conform to this
subpart, the applicable requirements
specified in part 173 of this subchapter,
and the applicable requirements of sub-
part C of part 178 of this subchapter.

(b) Persons performing requalification
No person may represent
that a repair or requalification of a
cylinder has been performed in accord-
ance with the requirements in this sub-
chapter unless that person holds a cur-
rent approval issued under the proce-
dural requirements prescribed in sub-
part I of part 107 of this chapter. No
person may mark a cylinder with a
RIN and a requalification date or oth—



Answer...

e A proof pressure test does not determine a
cylinder’'s expansion.




Question...

e The expansion-indicating device, as part of a water-
jacket retesting system, must be stable and have an
accuracy of £ 0.5%, or better, of its full scale.

A. True?
B. False?
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of each cylinder tested, except that for
an analog device. interpolation to 2 of
the marked gauge divisions is accept-
able. The expansion-indicating device
of the testing apparatus must also per-
mit incremental reading of the cyl-
inder expansion to 1% of the total ex-
pansion of each cylinder tested or 0.1
ce, whichever is larger. Midpoint visual
interpolation is permitted.

(3) Each day before retesting, the re-
tester shall confirm. by using a cali-
brated cylinder or other method au-
thorized in writing by the Associate

- » UNA ¢ O

(i) The pressure-indicating device, as
part of the retest apparatus, is accu-
rate within +1.0% of the prescribed test
pressure of any cylinder tested that
day. The pressure indicating device,

accuracy of +0.5%. or better, of its full

above 3000 psig.

3000 psig.

itself, must be certified as having an

range, and must permit readings of
pressure from 90%-110% of the min-
imum prescribed test pressure of the
cylinder to be tested. The accuracy of
the pressure indicating device within
the test system can be demonstrated at
any point within 500 psig of the actual
test pressure for test pressures at or
or 10% of the actual
test pressure for test pressures below

§180.205

The calibrated cylinder must show no
permanent expansion. The retester
must demonstrate calibration in con-
formance with this paragraph (g) to an
authorized inspector on any day that it

retests cylinders. A refester must
maintain calibrated cylinder -certifi-

cates in conformance with
§180.215(b)(4).

(5) Minimum test pressure must be
maintained for at least 30 seconds, and
as long as necessary for complete ex-
pansion of the cylinder. A system
check may be performed at or below
90% of test pressure prior to the retest.
In the case of a malfunction of the test
equipment, the test may be repeated at
a pressure increased by 10% or 100 psig,
whichever is less. This paragraph (g)
does not authorize retest of a cylinder
otherwise required to be condemned
under paragraph (i) of this section.

(h) Cylinder rejection. A cylinder must
be rejected when, after a visual inspec-
tion, it meets a condition for rejection
under the visual inspection require-
ments of paragraph (f) of this section.

(1) Except as provided in paragraphs
(h)3) and (h)(4) of this section, a cyl-
inder that is rejected may not bhe
marked as meeting the requirements of
this section.

(2) The requalifier must notify the
cylinder owner. in writing, that the




Answer...

e The expansion-indicating device, as part of a water-
jacket retesting system, must be stable and have an
accuracy of £ 0.5%, or better, of its full scale.

True



Question...

e In a water jacket test, minimum test pressure must
be maintained for at least one minute.

A. True?
B. False?
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of each cylinder tested. except that for
an analog device, mcerpola,tlon to 12 of
the marked gauge divisions is accept-
able. The expansion-indicating device
of the testing apparatus must also per-
mit incremental re adinO' of the cyl-
inder expansion to 1% of the total ex-
pansion of each cylinder tested or 0.
cc, whichever is larger. Midpoint visual
interpolation is permitted.

(3) Each day before retesting, the r
tester shall confirm, by using a cali-
brated cylinder or other method ap-
thorized in writing by the Associap
Administrator, that:

(i) The pressure-indicating device, aS
part of the retest apparatus, is accu-
rate within +1.0% of the prescribed test
pressure of any cylinder tested that
day. The pressure indicating device,
itself, must be certified as having an
accuracy of +0.5%. or better, of its full
range, and must permit readings of

§ 180.205

The calibrated cylinder must show no
permanent expansion. The retester
must demonstrate calibration in con-
formance with this paragraph (g) to an
authorized inspector on any day that it

retests cylinders. A reftester muse
maintain calibrated cylinder certifi-
: ' pance with

(5) Mlmmum test pressure must be
maintained for at least 30 seconds, and
as long as necessary for complete ex-
pansion of CChe cylinder. A system
check may be performed at or below

a malfunction of the te.st
equipment, the test may be repeated at
a pressure increased by 10% or 100 psig.
whichever is less. This paragraph (g)
does not authorize retest of a cylinder
otherwise required to be condemned
under paragraph (i) of this section.

(h) Cylinder rejection. A cylinder must




Answer...

e In a water jacket test, minimum test pressure must
be maintained for at least one minute.

False




Question...

e A system check may be performed at or below 90%
of test pressure, prior to the retest.

A. True?
B. False?
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of each cylinder tested, except that for
an analog device, interpolation to 12 of
the marked gauge divisions is accept-
able. The expansion-indicating device
of the testing apparatus must also per-
mit incremental reading of the cyl-
inder expansion to 1% of the total ex-
pansion of each cylinder tested or 0.1
cc, whichever is larger. Midpoint visual
interpolation is permitted.

(3) Bach day before retesting. the re-
tester shall confirm, by using a cali-
brated cylinder or other method au-
thorized in writing by the Associafte
Administrator, that:

(i) The pressure-indicating device, as
part of the retest apparatus, is accu
rate within +1.0% of the prescribed test
pressure of any cylinder tested tha
day. The pressure indicating device
itself, must be certified as having ar
accuracy of +0.5%, or better, of its ful]
range, and must permit readings o
oINS ‘o from 90%-110% @ 5 Mmin-

§180.205

The calibrated cylinder must show no
permanent expansion. The retester
must demonstrate calibration in con-
formance with this paragraph (g) to an
authorized inspector on any day that it

retests cylinders. A retester must
maintain calibrated cylinder certifi-
cates in conformance with

(5) Mlmmum test pressure must be
maintained for at least 30 seconds, and
a8 long as necessary for complete ex-
pansion of the cylinder. A system
check may be performed at or below
90% of test pressure prior to the retest.
In the case of a malfunction of the test
equipment, the test may be repeated at
a pressure increased by 10% or 100 psig.
whichever is less. This paragraph (g)
does not authorize retest of a cylinder
otherwise required to be condemned
under palagxa )h (1) of thls Sec tion.




Answer...

e A system check may be performed at or below 90%
of test pressure, prior to the retest.

True




Question...

e In the event of equipment malfunction, the test
may be repeated at a pressure increased by 10% or
100 psig., whichever is :
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of each cylinder tested. except that for
an analog device, interpolation to 2 of
the marked gauge divisions is accept-
able. The expansion-indicating device
of the testing apparatus must also per-
mit incremental re a,ding of the cyl-
inder expansion to 1% of the total ex-
pansion of each cylinder tested or 0.1
cc, whichever is larger. Midpoint visua
interpolation is permitted.

(3) BEach day before retesting, the re
tester shall confirm, by using a cali
brated cylinder or other method au
thorized in writing by the Associatg
Administrator, that:

(i) The pressure-indicating device, a%
part of the retest apparatus, is acct
rate within +1.0% of the prescribed tesg
pressure of any cylinder tested thal
day. The pressure indicating device
itself, must be certified as having ak
accuracy of +0.5%. or better. of its fu
range, and must permit readings o
pressure from 90%-110% of the min-
imum prescribed test pressure of the

§ 180.205

The calibrated cylinder must show no
permanent expansion. The retester
must demonstrate calibration in con-
formance with this paragraph (g) to an
authorized inspector on any day that it

retests cylinders. A refester must
maintain calibrated cylinder certifi-
ca tes in conformance with

(5) Mlmmum test pressure must be
maintained for at least 30 seconds., and
as long as necessary for complete ex-
pansion of the cylinder. A system
check may be performed at or below
90% of test pressure prior to the retest.
In the case of a malfunction of the test
equipment, the test may be repeated at
a pressure increased by 10% or 100 psig,
whichever is less. This paragraph (g)
does not authorize retest of a cylinder
otherwise required to be condemned
under para,D raph (1) of Chlb qectlon

be reJected When after a v1qua spec=
tion. it meets a condition for rejection




Answer...

e In the event of equipment malfunction, the test
may be repeated at a pressure increased by 10% or
100 psig., whichever is less.



Question...

e Percent permanent expansion is a function of total
expansion divided by permanent expansion times

100.
A. True?
B. False?



Permanent Expansion = 9.45 c.c.

Perm. EXp._
X 100 = Percent
Total Exp. Permanent Exp.
9.45

5 % Permanent

X 100 =

189 Expansion 2 =



Answer...

e Percent permanent expansion is a function of total
expansion divided by permanent expansion times
100.

False




Question...

e Total expansion minus permanent expansion equals
expansion.




Tended GO Dbe used for cohe transpor-
tation of a hazardous macterial. unless
it is marked. maintained. recondi-
tioned. repaired. or retested, as appro-
priate, in accordance with this part. an
approval issued thereunder, or an ex-
emption issued under subchapter A of
this chapter.

(b) The representations, markings,
and certifications subject to the prohi-
bitions of paragraph (a) of this section
include:

(1) Identifications that include Cthe
letters **DOT”, “MC™', “ICC", or “UN"";

(2) Exemption. approval, and reg-
istration numbers that include the let-
ters “*DOT"’;

(3) Test dates displayed in associa-
tion with specification, registration,
approval, or exemption markings indi
cating conformance to a test or retess
requirement of this subchapter, an ap
proval issued thereunder, or an exemp
tion issued under subchapter A of thi
chapter:

(4) Documents indicating conform
ance to the testing, inspection, mainte-

S 180.203 Delinitions.

In addition to the definitions con-
tained in §171.8 of this subchapter, the
following definitions apply to this sub-
part:

Commercially free of corrosive compo-
nents means a hazardous material hav-
ing a dew point at or below minus 46.7
°C (minus 52 °F) at 101kPa (1 atmos-
phere) and free of components that will
adversely react with the cylinder (e.g
chemical stress corrosion).

Condemn means a determination that
a cylinder is unserviceable for the con-
tinued transportation of hazardous ma-
terials in commerce and that the cyl-
inder may not be restored by repair, re-
building. requalification, or any other
procedure.

Defect means an 1mperfebt10n requ1r

Elastic erpanszon means a temporary
increase in a cylinder’s volume, due to
application of pressure, that is lost
when pressure is released (elastic ex-
pansion = total expansion minus per-
manent expansmn)
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Total Exp. — Perm. Exp. = Elastic Expansion

189 c.c. — 9.45 c.c. = 179.55 c.c.

Elastic Expansion = 179.55 c.c.




Answer...

e Total expansion minus permanent expansion equals
elastic expansion.



Question...

e A D.O.T. specification cylinder must be condemned
when permanent expansion exceeds 10 percent of
expansion.




§ 180.207

(i) The cylinder meets a condition for
condemnation under the visual inspec-
tion requirements of paragraph (f) of
this section.

(ii) The cylinder leaks Cthrough its
wall.

(iii) Evidence of uacklno ex1st:s to

to

(iv) For a DOT Spe01f10at10n cylinder,
other than a DOT 4E aluminum cyl-

inder or an exemption cylinder, perma-
nengt expansion exceeds 10 percent of

(A) The pressure test yields an elas-
tic expansion exceeding the marked re-
jection elastic expansion (REE) value.

(B) The cylinder shows evidence of
denting or bulging.

(C) The cylinder bears a manufacture
or an original test date older than
twenty-four vears or after 4380 pressur-
izations., whichever occurs first. If a

49 CFR Ch. | (10-1-05 Edition)

(2) When a cylinder must be con-
demned, the requalifier must—

(i) Stamp a series of X's over the
DOT specification number and Cthe
marked pressure or stamp “CON-
DEMNED™ on the shoulder, top head.
or neck using a steel stamp:

(ii) For composite cylinders, securely
affix to the cylinder a label with the
word “"CONDEMNED" overcoated with
epoxXy near, but not obscuring, the
original cylinder manufacturer’s label:
or

(iii) As an alternative to the stamp-
ing or labeling as described in C¢his
paragraph (i)(2), at the direction of the
owner, the requalifier may render the
cylinder incapable of holding pressure.

(3) No person may remove or oblit-
erate the “"CONDEMNED" marking. In
addition, the requalifier must notify
the cylinder owner, in writing, that the
cylinder is condemned and may not be
filled with hazardous material and of-
fered for transportation in commerce



Answer...

e A D.O.T. specification cylinder must be condemned
when permanent expansion exceeds 10 percent of
total expansion.



Question...

e A cylinder must be condemned when evidence of
cracking exists to the extent that the cylinder is
likely to be weakened appreciably.

A. True?
B. False?



§ 180.207

(i) The cylinder meets a condition for
condemnaction under the visual inspec-
tion requirements of paragraph (f) of
this section.

ii) The cylinder leaks through itCs
vall.

(iii) Evidence of cracking exists to
the extent that the cylinder is likely to
be weakened appreciably.

Ju 7] b y ) o o o gty < -
inder or an exemption cylinder, perma-
nent expansion exceeds 10 percent of
total expansion.

(v) For a DOT 3HT cylinder—

(A) The pressure test yields an elas-
tic expansion exceeding the marked re-
jection elastic expansion (REE) value.

(B) The cylinder shows evidence of
denting or bulging.

49 CFR Ch. | (10-1-05 Edition)

(2) When a cylinder must be con-
demned, the requalifier must—

(i) Stamp a series of X's over the
DOT specification number and the
marked pressure or stamp ‘“"CON-
DEMNED™ on the shoulder, top head.,
or neck using a steel stamp:

(ii) F'or composite cylinders, securely
affix to the cylinder a label with the
word ““CONDEMNED” overcoated with
epoxy near, but not obscuring, the
original cylinder manufacturer’s label:
or

(iii) As an alternative to the stamp-
ing or labeling as described in €his
paragraph (i)(2). at the direction of the
owner, the requalifier may render the
cylinder incapable of holding pressure.

(3) No person may remove or oblit-
erate the “CONDEMNED" marking. In
addition, the requalifier must notify




Answer...

e A cylinder must be condemned when evidence of

cracking exists to the extent that the cylinder is
likely to be weakened appreciably.

True



Question...

e Re-qualifiers must mark condemned cylinders in the
following manner:

A. Stamp a series of Xs over the DOT specification
number and the marked pressure.

B. Stamp "CONDEMNED" on the shoulder, top
head, or neck using a steel stamp.

C. Both A and B.
D. Either A or B.
E. None of the above.



§ 180.207

(i) The cylinder meets a condition fo
condemnation under the visual inspec-
tion requirements of paragraph (f) o
this section.

(ii) The cylinder leaks through iC$
wall.

(iii) Evidence of cracking exists
the extent that the cylinder is likely
be weakened appreciably.

(iv) For a DOT gpecification cylinder,
other than a DOT 4E aluminum cyl-
inder or an exemption cylinder, perma-
nent expansion exceeds 10 percent of
total expansion.

(v) For a DOT 3HT cylinder—

(A) The pressure test yields an elas-
tic expansion exceeding the marked re-
jection elastic expansion (REE) value.
(B) The cylinder shows evidence of

49 CFR Ch. | (10-1-05 Edition)

(2) When a cylinder must be con-
demned. the requalifier must—

(i) Stamp a series of X's over the
DOT specification number and CChe
marked pressure or stamp ““CON-
DEMNED" on the shoulder. top head.
or neck using a steel sbamp

afflx to the ovlinclél a lal)el Wlth the
word “"CONDEMNED" overcoated with

epoxXy near. but not obscuring. the
original cylinder manufacturer’s label:
or

(iii) As an alternative to the stamp-
ing or labeling as described in Chis
paragraph (i)(2). at the direction of the
owner, the requalifier may render the
cylinder incapable of holding pressure.

(3) No person may remove or oblit-
erate the “"CONDEMNED" marking. In




Answer...

e Re-qualifiers must mark condemned cylinders in the
following manner:

A. Stamp a series of Xs over the DOT specification
number and the marked pressure.

B. Stamp "CONDEMNED" on the shoulder, top
head, or neck using a steel stamp.

C. Both A and B.
D. Either A or B.
E. None of the above.



Question...

e Condemned composite cylinders must have a label
with the word " " overcoated with epoxy
securely affixed.




§ 180.207 49 CFR Ch. | (10-1-05 Edition)

(i) The cylinder meets a condition for (2) When a cylinder must be con-
condemnation under the visual inspec-{ demned. the requalifier must—

tion requirements of paragraph (f) of (i) Stamp a series of X's over the

this section. DOT specification number and the
(ii) The cylinder leaks through its{ marked pressure or stamp “CON-

wall. DEMNED" on the shoulder. top head,
(iii) BEvidence of cracking exists to\ Or Neck using a steel stamp:

the extent that the cylinder is likely to (i1) For composite cylinders, securely

be weakened appreciably. affix to Che cylinder a label with Che

(iv) For a DOT specification cylinder,\  Word “CON’DEMN ED overcoat._ted with
other than a DOT 4E aluminum cyl{ ©POXy near, but not obscuring, the
inder or an exemption cylinder. perma- original cylinder manufacturer’s label:
nent expansion exceeds 10 percent of .

o ing or 1al)e1111°‘ as dqcribel 7' 11 tli%
(v) For a DOT 3HT cylinder— o - 8 S - 5

paragraph (i)(2), at the direction of the
owner, the requalifier may render the
cylinder incapable of holding pressure.

(3) No person may remove or oblit-
erate the “"CONDEMNED" marking. In

(A) The pressure test yields an elas-
tic expansion exceeding the marked re-
jection elastic expansion (REE) value.
(B) The cylinder shows evidence of

o o o




Answer...

e Condemned composite cylinders must have a label
with the word "CONDEMNED" overcoated with
epoxy securely affixed.



Question...

e As an alternative to stamping or labeling, a re-

qualifier may render a cylinder incapable of holding
pressure.

A. True?
B. False?



§ 180.207

(i) The cylinder meets a condition for
condemnation under the visual inspec-
tion requirements of paragraph (f) of
this section.

(ii) The cylinder leaks through its
wall.

(iii) Evidence of cracking exists €o
the extent that the cylinder is likely to
be weaKkened appreciably.

(iv) For a DOT specification cylinder.
other than a DOT 4E aluminum cyl-
inder or an exemption cylinder, perma
nent expansion exceeds 10 percent o
total expansion.

(v) For a DOT 3HT cylinder—

(A) The pressure test yields an elas
tic expansion exceeding the marked re
jection elastic expansion (REE) value.

(B) The cylinder shows evidence of
denting or bulging.

(C) The cylinder bears a manufacture
or an original test date older than

twenty-four years or after 4380 pressur-

49 CFR Ch. | (10-1-05 Edition)

(2) When a cylinder must be con-
demned. the requalifier must—

(i) Stamp a series of X's over the
DOT specification number and the
marked pressure or stamp “CON-
DEMNED" on the shoulder, top head,
or neck using a steel stamp:

(ii) F'or composite cylinders, securely
affix to the cylinder a label with the
word ““CONDEMNED" overcoated with
epoxv near buc not obscuring., the

O ) » «1 | .

(iii) As an alternative to the stamp-
ing or labeling as described in Cthis
paragraph (i)(2), at the direction of the
owner, the requalifier may render the

cylinder incapable of holding plessure

(3) No p - : i

- : i marking. In
addltlon. the requalifier must notify
the cylinder owner. in writing, that the
cylinder is condemned and may not be
filled with hazardous material and of-




Answer...

e As an alternative to stamping or labeling, a re-

qualifier may render a cylinder incapable of holding
pressure.

True



Question...

e When condemned, a requalifier must notify the

cylinder owner, in writing, that the cylinder is
condemned.

A. True?
B. False?



§180.207

(i) The cylinder meets a condition for
condemnation under the visual inspec-
tion requirements of paragraph (f) of
this section.

(ii) The cylinder leaks through its
wall.

(iii) Evidence of cracking exists to
the extent that the cylinder is likely to
be weakened appreciably.

(iv) For a DOT specification cylinder,
other than a DOT 4E aluminum cyl-

inder or an exemption cylinder, permasra.

nent expansion exceeds 10 percent of
total expansion.

(v) For a DOT 3HT cylinder—

(A) The pressure test yields an elas-
tic expansion exceeding the marked re-
jection elastic expansion (REE) value.

(B) The cylinder shows evidence o
denting or bulging.

(C) The cylinder bears a manufacture
or an original test date older than
twenty-four years or after 4380 pressur-
izations, whichever occurs first. If a
cylinder is refilled, on average, more
than once every other day, an accurate

2 0 ‘l . - “. () O 10‘ o

49 CFR Ch. | (10-1-05 Edition)

(2) When a cylinder must be con-
demned. the requalifier must—

(i) Stamp a series of X's over the
DOT specification number and Che
marked pressure or stamp “CON-
DEMNED" on the shoulder, top head.
or neck using a steel stamp;

(ii) For composite cylinders, securely
affix to the cylinder a label with Che
word ““CONDEMNED" overcoated with
epoxXy near, but not obscuring. the

lriginal cylinder manufacturer’s label;

or
(iii) As an alternative to the stamp-
ing or labeling as described in Cthis
paragraph (i)(2). at the direction of the
owner, the requalifier may render the

O Fely » N 2SN RS U

N \ = : "
(3) No person may remove or oblit-
erate the “"CONDEMNED" marking. In
addition. the requalifier must notify
the cylinder owner, in writing, that the
cylinder is condemned and may not be
filled with hazardous material and of-
fered for ftransportation in commerce
where use of a specification packaging
is required




Answer...

e When condemned, a requalifier must notify the
cylinder owner, in writing, that the cylinder is
condemned.

True



Question...

e When a cylinder is condemned, the cylinder owner
must be further notified in writing that the cylinder

may not be filled with hazardous material and
offered for transportation in




§ 180.207

(i) The cylinder meets a condition for
condemnaction under the visual inspec-
tion requirements of paragraph () of
this section.

(ii) The cylinder leaks through its
wall.

(iii) Evidence of cracking exists (o
the extent that the cylinder is likely to
be weaKkened appreciably.

(iv) For a DOT specification cylinder.
other than a DOT 4E aluminum cyl-
inder or an exemption cylinder, perma-

nent expansion exceeds 10 percent ofp6x62¥

total expansion.

(v) For a DOT 3HT cylinder—

(A) The pressure test yields an elas-
tic expansion exceeding the marked re-
jection elastic expansion (REE) value.

(B) The cylinder shows evidence o
denting or bulging.

(C) The cylinder bears a manufacture
or an original test date older than
twenty-four vears or after 4380 pressur
izations, whichever occurs first. If a
cylinder is refilled, on average, more
than once every other day, an accurats
record of the number of rechargings
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(2) When a cylinder must be con-
demned. the requalifier must—

(i) Stamp a series of X's over the
DOT specification number and Cthe
marked pressure or stamp “CON-
DEMNED™ on the shoulder, top head,
or neck using a steel stamp:

(ii) F'or composite cylinders, securely
affix to the cylinder a label with Che
word ““CONDEMNED” overcoated with
epoxXy near, but not obscuring., the
original cylinder manufacturer’'s label:

(iii) As an alternative to the stamp-
ing or labeling as described in Chis
paragraph (i)(2), at the direction of the
the 1equa11f161 may render the

owner,
yae rRSTRE.

(3) No pel.:on may 1emove or oblit-
erate the “"CONDEMNED" marking. In
addition, the requalifier must notify
the cylinder owner, in writing, that the
cylinder is condemned and may not be
filled with hazardous material and of-
fered for transportation in commerce
where use of a specification packaging

is required.



Answer...

e When a cylinder is condemned, the cylinder owner
must be further notified in writing that the cylinder
may not be filled with hazardous material and
offered for transportation in commerce.




Question...

expansion means a permanent increase
in the cylinder’s volume after the test pressure is
released.




ermanent erpansion means a perma-
nent increase in a cylinder’'s volume
af ter the test pressure is relea,sed

test by 1nl3er10 pre
the determination of a cylinder’'s ex-
pansion.

Rebuild means the replacement of a
pressure part (e.g. a wall, head. or pres-
sure ficting) by Weldlng.

Rejected cylinder means a cylinder
that cannot be used for the transpor-
tation of a hazardous material in com-
merce without repair. rebuilding, and
requalification.

Repair means a procedure for correc-
tion of a rejected cylinder that may in-
volve welding.

Requalification means the completion

functions.

§ 180.205

ility of water, as a means of defter-
mining the expansion.

§180.205 General requirements for re-
qualification of cylinders.

(a) General. Each cylinder used for
the transportation of hazardous mate-
rials must be an authorized packaging.
To qualify as an authorized packaging,
each cylinder must conform to this
subpart, the applicable requirements
specified in part 173 of this subchapter.
and the applicable requirements of sub-
part C of part 178 of this subchapter.

(b) Persons performing requalification
No person may represent
that a repair or requalification of a
cylinder has been performed in accord-
ance with the requirements in this sub-




Answer...

e Permanent expansion means a permanent increase
in the cylinder’s volume after the test pressure is
released.




Question...

e The CFR requires that all cylinders be
hydrostatically tested.

A. True?
B. False?
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TABLE 1—REQUALIFICATION OF CYLINDERS '—Continued

Specification under which cylinder was Minimum test gressure Requalification period
made (psig) (years)
4B, 4BA, 4BW, 4B-240ET .......ccccviviiinainn. 2 times service pressure, except non- | 5, 10, or 12 (see §180.209(e), (f), and
corrosive service (see § 180.209(g)). (J))
DR 1B TR 2 R e P S R AP L N P AN 2 MBS BBIVICE  &uw s il Ui aaiisss 5
1.0 3 R | R L R R0 SR AR L A O AN 2 times service pressure, except non- | 5
corrosive (see § 180.209(g)).
| DR Py U Y U P A A e IO EN P S Test not required.
B L S T N R S | P S 0 R S S R R S5 8s 10 or 20 (see § 180.209(i))
Exemption cylinder ........cccoiiiiiiiniiiiiiiinnn See current exemption ........occiiviniiiinnnn See current exemption
Forelgn cyllnder see §173 301(j) of this | As marked on cylinder, but not less than | 5 (see §§ 180.209(l) and 180.213(d)(2))
whchanterfg : o R USa /| S W in e (=)
arkir

1 Any cylinder not exceeding 2 inches outside diameter and less than 2 feet in length is excepted from volumetric expansion
test.

2For cylinders not marked with a sgrvice presgure, see § 173.801agb) ofythis subchiapte




Answer...

e The CFR requires that all cylinders be
hydrostatically tested.

False



Question...

e The CFR allows that any cylinder not exceeding 2
inches outside diameter and less than 2 feet in

length is excepted from volumetric expansion
testing.

A. True?
B. False?
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TABLE 1—REQUALIFICATION OF CYLINDERS '—Continued

Specification under which cylinder was Minimum test gressure Requalification period
made (psig) (years)
4B, 4BA, 4BW, 4B-240ET .......ccccviviiinainn. 2 times service pressure, except non- | 5, 10, or 12 (see §180.209(e), (f), and
corrosive service (see § 180.209(g)). (J))
DR 1B TR 2 R e P S R AP L N P AN 2 MBS BBIVICE  &uw s il Ui aaiisss 5
1.0 3 R | R L R R0 SR AR L A O AN 2 times service pressure, except non- | 5
corrosive (see § 180.209(g)).
| DR Py U Y U P A A e IO EN P S Test not required.
B L S T N R S | P S 0 R S S R R S5 8s 10 or 20 (see § 180.209(i))
Exemption cylinder ........cccoiiiiiiiniiiiiiiinnn See current exemption ........occiiviniiiinnnn See current exemption
Forelgn cyllnder see §173 301(j) of this | As marked on cylinder, but not less than | 5 (see §§ 180.209(l) and 180.213(d)(2))
whchanterfg : o R USa /| S W in e (=)
arkir

1 Any cylinder not exceeding 2 inches outside diameter and less than 2 feet in length is excepted from volumetric expansion
test.

2For cylinders not marked with a sgrvice presgure, see § 173.801agb) ofythis subchiapte




Answer...

e The CFR allows that any cylinder not exceeding 2
inches outside diameter and less than 2 feet in
length is excepted from volumetric expansion
testing.

True



Question...

Think about expansion definitions... which
expansion is being referred to here?

e An increase in expansion indicates a
reduction in the average wall thickness.




tended to be used for the transpor-
tation of a hazardous macterial, unless
it is marked, maintained. recondi-
tioned. repaired, or retested, as appro-
priate, in accordance with this part, an
approval issued thereunder, or an ex-
emption issued under subchapter A of
this chapter.

(b) The representations. markings.
and certifications subject to the prohi-
bitions of paragraph (a) of this section
include:

(1) Identifications that include the
letters “DOT", “"MC", “ICC", or ““UN"":

(2) Exemption, approval, and reg-
istration numbers that include the let-
ters “"DOT™

(3) Test dates displayed in associa-
tion with specification, registration
approval, or exemption markings indiy
cating conformance to a test or retest
requirement of this subchapter. an ap
proval issued thereunder, or an exemp
tion issued under subchapter A of thig
chapter:

(4) Documents indicating confory
ance to the testing. inspection, maince
nance or other continuing qualification

§180.203 Definitions.

In addition to the definitions con-
tained in §171.8 of this subchapter. the
following definitions apply to this sub-
parc:

Commercially free of corrosive compo-
nents means a hazardous material hav-
ing a dew point at or below minus 46.7
°C (minus 52 °F) at 101kPa (1 atmos-
phere) and free of components that will
adversely react with the cylinder (e.g.
chemical stress corrosion).

Condemn means a determination that
a cylinder is unserviceable for the con-
tinued transportation of hazardous ma-
terials in commerce and that the cyl-
inder may not be restored by repair. re-
building. requalification. or any other
procedure

ing remova,l of a uvlinder from service.

Elastic expansion means a temporary
increase in a cylinder’'s volume. due to
application of pressure, that is lost
when pressure is released (elastic ex-
pansion = total expansion minus per-
manenb expansion)

rial in a cyhnder




Answer...

An increase in elastic expansion indicates a
reduction in the average wall thickness.




Question...

e A cylinder will no longer qualify for service at 110%
of rated pressure (i.e. a "+") when:

A. The elastic expansion exceeds the limit
established by the owner.

B. The wall stress at service pressure exceeds the
limits established by the CFR.

C. Neither A or B.
D. Either A or B.
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of each cylinder tested. except that for
an analog device, interpolation to %2 of
the marked gauge divisions is accept-
able. The expansion-indicating device
of the testing apparatus must also per-
mit incremental reading of the cyl-
inder expansion to 1% of the total ex-
pansion of each cylinder tested or 0.1
cc., whichever is larger. Midpoint visu
interpolation is permitted.

(3) BEach day before retesting, the re
tester shall confirm, by using a cali-
brated cylinder or other method ayg-
thorized in writing by the Associatg
Administrator, that:

(1) The pressure-indicating device. ag
part of the retest apparatus. is acct
rate within +1.0% of the prescribed ted
pressure of any cylinder tested ths
day. The pressure indicating devic
itself, must he certified as having a
accuracy of x0.5%. or bhetter. of its ful}
range., and must permit readings
pressure from 90%-110% of the mi
iImum prescribed test pressure of the
cylinder to be tested. The accuracy
the pressure indicating device withip
the test system can be demonstrated ab

§ 180.205

The calibrated cylinder must show no
permanent expansion. The retester
must demonstrate calibration in con-
formance with this paragraph (g) to an
authorized inspector on any day that it

retests cylinders. A retester must
maintain calibrated cylinder -certifi-
ux,tes in conformance with

(5) Mimmum test pressure must be
maintained for at least 30 seconds, and
as long as necessary for complete ex-
pansion of the cylinder. A system
check may be performed at or helow
90% of test pressure prior to the retest.
In the case of a malfunction of the test
equipment, the test may be repeated at
a pressure increased by 10% or 100 psig,
whichever ig less. This paragraph (g)
does not anthorize retest of a cylinder
otherwise required to he condemned
under paragraph (1) of this section.

(h) Cylinder rejection. A cylinder must
be rejected when, after a visual inspec-
tion, it meets a condition for rejection
under the visual inspection require-
ments of pa,mcrraph (f) of this sectlon



Answer...

e A cylinder will no longer qualify for service at 110%
of rated pressure (i.e. a "+") when:

A. The elastic expansion exceeds the limit
established by the owner.

B. The wall stress at service pressure exceeds the
limits established by the CFR.

C. Neither A or B.
D. Either A or B.



Lets move through the
following six questions a bit
more quickly...



Question...

o If a test is repeated due to equipment or operator
error, the increase shall be limited to
no more than 10% of minimum prescribed test
pressure.




Answer...

e If a test is repeated due to equipment or operator
error, the cumulative increase shall be limited to no
more than 10% of minimum prescribed test
pressure.




Question...

e Foreign cylinders may be used in the U.S. if:

A. The cylinder has been re-qualified in accordance
with the CFR.

B. Density, pressure and relief devices are in
keeping with the CFR.

C. Bill of lading or shipping papers identify the
cylinder.

D. The cylinder has been certified as being
qualified by DOT for export.

E. All of the above.



Answer...

e Foreign cylinders may be used in the U.S. if:

A. The cylinder has been re-qualified in accordance
with the CFR.

B. Density, pressure and relief devices are in
keeping with the CFR.

C. Bill of lading or shipping papers identify the
cylinder.

D. The cylinder has been certified as being
qualified by DOT for export.

E. All of the above.



Question...

e The CFR establishes the minimum test pressure for
requalification of foreign cylinders to be:

A. Only as marked on the cylinder.

B. As marked, but not less than 5/3 of any service
or working pressure marking.

C. AorB.
D. Both A and B.



Answer...

e The CFR establishes the minimum test pressure for
requalification of foreign cylinders to be:

A. Only as marked on the cylinder.

B. As marked, but not less than 5/3 of any service
or working pressure marking.

C. AorB.
D. Both A and B.



Question...

e The Hazardous Material Safety Administration
provides that DOT-3HT specification cylinders are
authorized for use only.




Answer...

e The Hazardous Material Safety Administration
provides that DOT-3HT specification cylinders are
authorized for aircraft use only.




Question...

e The Hazardous Material Safety Administration

provides that DOT-3HT specification cylinders are
authorized for flammable gases.

A. True?
B. False?



Answer...

e The Hazardous Material Safety Administration

provides that DOT-3HT specification cylinders are
authorized for flammable gases.

False



Question...

e The Hazardous Materials Regulations prescribes the
requalification requirements of DOT-3HT cylinders.
A. True?

B. False?



Answer...

e The Hazardous Materials Regulations prescribes the
requalification requirements of DOT-3HT cylinders.

True



Question...

e In accordance with the CFR, a cylinder marked
DOT-3HT must be requalified in accordance with
CGA C-_ pamphlet.



§180.211

jacket method or by proof pressure
test. A requalification must be per-
formed by the end of 12 years after the
original test date and at 12-year inter-
vals thereafter.

(ii) For a cylinder having a water ca-
pacity over 5.44 kg (12 1b)—

(A) By proof pressure test. A requali-
fication must be performed by the end
of 12 years after the original test date
and at 7-year intervals: or

(B) By volumetric expansion test using
the water jacket method. A requalifica-
tion must be performed 12 years after
the original test date and at 12-year in-
tervals thereafter.

(2) A DOT 3A. 3AA. or 3AL cylinder
must be requalified by volumetric ex-
pansion test using the water jacket
mecthod. A requalification must be per-
fonned 12 vea,rs aftex the original cest

(k) JHT cylinders. In addition to the
other requirements of this section, a
cylinder marked DOT-3HT must be re-
qualified in accordance with CGA C-8
(IBR. qee §171 7 of this subchaptel ).

leled for export.
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§180.211 Repair, rebuilding and re-
heat treatment of DOT-4 series
specification cylinders.

(a) General requirements for repair and
rebuilding. Any repair or rebuilding of a
DOT 4-series cylinder must be per-
formed by a person holding an approval
as specified in §107.805 of this chapter.
A person performing a rebuild function
is considered a manufacturer subject to
the requirements of §178.2(a)(2) and
subpart C of part 178 of this subchapter.
The person performing a repair, re-
build, or reheat treatment must record
the test results as specified in §180.215.
Each cylinder that is successfully re-
paired or rebuilt must be marked in ac-
cordance with §180.213.

(b) General repair requirements. Each
repair of a DOT 4-series cylinder must
be made in accordance with the fol-
lowing conditions:

(1) The repair and the inspection of
he work performed must be made in
accordance with the requirements of
he cylinder specification.

(2) The person performing the repair
nust use the procedure. equipment,
and filler metal or brazing macterial as
ucthorized by the approval issued
under §107.805 of cthis chapter.




Answer...

e In accordance with the CFR, a cylinder marked
DOT-3HT must be re-qualified in accordance with
CGA C-8 pamphlet.



Question...

e Canadian cylinders may be used within the U.S.
under the following conditions:

A. The Canadian Transport Commission (CTC)
corresponds with a DOT specification.

B. The cylinder has been requalified under a
program authorized by Canadian TDG regulations.

C. The cylinder has been requalified in accordance
with DOT specifications.

D. All of the above.




§173.301a

they were originally marked with the
letters **CTC" in place of “*“DOT"’;

(2) The cylinder has been requalified
under a program authorized by the Ca-
nadian TDG regulations or requalified
in accordance with the requirements in
§180.205 within the prescribed requali-
fication period provided for the cor-
respondmg DOT specmcatlon

cylinder for a bpecmc hazar dous mate-
rial with a specification marking prefix
of “DOT"”, a cylinder marked *“CTC"
which otherwise bears the same mark-
ings that would be required of the spec-
ified “DOT" cylinder may be used: and

(4) Transport of the cylinder and the
macterial it contains is in all other re-
spects in conformance with the re-
quirements of this subchapter (e.g.

valve protection, filling requirements,
operational requirements, etc.).

49 CFR Ch. | (10-1-05 Edition)

or which the cylinder is marked or
esignated, except as provided in
§173.302a(b). For certain liquefied
gases. the pressure at 21 °C (70 °F') must
ye lower than the marked service pres-
sure to avoid having a pressure at a
temperature of 55 °C (131 °F) that is
ocreater than permitted.

(d) Cylinder pressure at 55 °C (131 °F).
he pressure in a cylinder at 55 °C (131
“F') may not exceed 54 times the serv-
ice pressure, except:

(1) For a cylinder filled with
acetylene, liquefied nitrous oxide, or
carbon dioxide.

(2) For a cylinder filled in accordance
with §173.302a(b), the pressure in the
cylinder at 55 °C (131 °F') may not ex-
ceed 54 times the filling pressure.

(3) The pressure at 55 °C (131 °F') of
Hazard Zone A and. after December 31.




Answer...

e Canadian cylinders may be used within the U.S.
under the following conditions:

A. The Canadian Transport Commission (CTC)
corresponds with a DOT specification.

B. The cylinder has
program authorized

C. The cylinder has

peen requalified under a
oy Canadian TDG regulations.

peen requalified in accordance

with DOT specifications.

D. All of the above.



Question...

e Canadian and U.S. cylinders may be exchanged and
freely used in commercial transport in both the U.S.
and Canada respectively.

A. True?
B. False?



Answer...

e Canadian and U.S. cylinders may be exchanged and
freely used in commercial transport in both the U.S.
and Canada respectively.

False (as we have just seen)



Question...

e DOT-3HT cylinders must be condemned if the
expansion exceeds the Rejection Elastic
Expansion (REE) as marked on the cylinder.




(1) The cylinder meets a condition for
condemnation under the visual inspec-
tion requirements of paragraph (f) of
this section.

(ii) The cylinder leaks through its
wall.

(1ii) Evidence of cracking exists to
the extent that the cylinder is likely to
be weakened appreciably.

(iv) For a DOT specification cylinder,
other than a DOT 4E aluminum cyl-
inder or an exemption cylinder. perma-
nent. exp’msmn exceeds 10 percent of

(v) For a DOT 3HT cylinder—

(A) The pressure test yields an elas-
tic expansion exceeding the marked re-
jection elastic expansion (REE) value.

(B) The cylinder shows evidence of
denting or bulging.

or an or 19:111&1 test e
twenty-four years or after 4380 pressur-
izations, whichever occurs first. If a
cylinder is refilled. on average. more
than once every other day. an accuracte

(2) When a cylinder must be con-
demned, the requalifier must—

(i) Stamp a series of X's over the
DOT specification number and the
marked pressure or stamp “CON-
DEMNED" on the shoulder, top head.
or neck using a steel stamp:

(i1) For composite cylinders, securely
affix to the cylinder a label with the
word ““CONDEMNED" overcoated with
epoxy near, but not obscuring. the
original cylinder manufacturer’s label;
or
(iii) As an alternative to the stamp-
ing or labeling as described in this
aragraph (i)(2), at the direction of the
bwner, the requalifier may render the
vlinder incapable of holding pressure.
(3) No person may remove or oblit-
erate the “"CONDEMNED" marking. In
addition., the requalifier must notify
the cylinder owner, in writing. that the
cylinder is condemned and may not be
filled with hazardous material and of-
fered for transportation in commerce
where use of a specification packaging
is required.




Answer...

e DOT-3HT cylinders must be condemned if the
elastic expansion exceeds the Rejection Elastic
Expansion (REE) as marked on the cylinder.




Question...

e All aluminum cylinders used for carbon dioxide and

fire extinguishers require Eddy Current Examination
combined with a visual inspection.

A. True?
B. False?



Answer...

e All aluminum cylinders used for carbon dioxide and

fire extinguishers require Eddy Current Examination
combined with a visual inspection.

False



Question...

e Aluminum alloy 6351-T6 cylinders used in SCUBA,
SCBA or oxygen service must be requalified using
an Eddy Current Examination combined with a

iInspection.




Answer...

e Aluminum alloy 6351-T6 cylinders used in SCUBA,
SCBA or oxygen service must be requalified using
an Eddy Current Examination combined with a
visual inspection.



Question...

e The pressure indicating device of the testing
apparatus must permit reading of pressures:

A. To within 1% of the minimum prescribed test
pressure of each cylinder tested OR

B. Interpolation to 2 of the marked gauge
divisions is acceptable for an analog device.

C. To within 0.5% of the minimum test pressure of
each cylinder tested.

D. Both A and B.
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of each cylinder tested, except that for
an analog device. interpolation to %2 of
the marked gauge divisions is accept-
able. The expansion-indicating device
of the testing apparatus must also per-
mit incremental reading of the cyl-
inder expansion to 1% of the total ex-
pansion of each cylinder tested or 0.1
ce, whichever is larger. Midpoint visual
interpolation is permitted.

(3) Each day before retesting. the re-
tester shall confirm, by using a cali-
brated cylinder or other method au-
thorized in writing by the Associate

s = LT el

(i) The pressure-indicating device, as
part of the retest apparatus, is accu-
rate within +1.0% of the prescribed test
pressure of any cylinder tested that
day. The pressure indicating device,

accuracy of +0.5%. or better, of its full

pressure from 90%-110%

3000 psig.

itself, must be certified as having an

range, and must permit readings of
of the min-
imum prescribed test pressure of the
cylinder to be tested. The accuracy of
the pressure indicating device within
the test system can be demonstrated at
any point within 500 psig of the actual
test pressure for test pressures at or
above 3000 psig. or 10% of the actual
test pressure for Cest pressures below

§180.205

The calibrated cylinder must show no
permanent expansion. The retester
must demonstrate calibration in con-
formance with this paragraph (g) to an
authorized inspector on any day that it
retests cylinders. A refester must
maintain calibrated cylinder certifi-
cates in conformance with
§180.215(b)(4).

(5) Minimum test pressure must be
maintained for at least 30 seconds, and
as long as necessary for complete ex-
pansion of Cthe cylinder. A system
check may be performed at or below
90% of test pressure prior to the retest.
In the case of a malfunction of the test
equipment, the test may be repeated at
a pressure increased by 10% or 100 psig,
whichever is less. This paragraph (g)
does not authorize retest of a cylinder
otherwise required to be condemned
under paragraph (i) of this section.

(h) Cylinder rejection. A cylinder must
be rejected when, after a visual inspec-
tion, it meets a condition for rejection
under the visual inspection require-
ments of paragraph (f) of this section.

(1) Except as provided in paragraphs
(h)3) and (h)(4) of this section, a cyl-
inder Cthat is rejected may not be
marked as meeting the requirements of
this section.

(2) The requalifier must notify the
cylinder owner, in writing, that the




Answer...

e The pressure indicating device of the testing
apparatus must permit reading of pressures:

A. To within 1% of the minimum prescribed test
pressure of each cylinder tested OR

B. Interpolation to 2 of the marked gauge
divisions is acceptable for an analog device.

C. To within 0.5% of the minimum test pressure of
each cylinder tested.

D. Both A and B.




Question...

e Requalification marking on a cylinder used as a dry
chemical fire extinguisher may be by means of a
pressure sensitive label. Other cylinders must use

marking (other than stamping a

composite).
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clearly and legibly with the word “'RE-
THREAD" on the shoulder, head, or
neck. No cylinder may be re-threaded
more than one time without approva
of the Associate Administrator.

[70 FR 34077. June 13, 2005]

§180.213 Requalification markings.

(a) General. Each cylinder requalified
in accordance with this subpart with
acceptable results must be marked as
specified in this section. Required spec-
ification markings mayv _not be alterec
or Yentoved.

(b) Placement of markings. Each cyl-
inder must be plainly and permanently
marked on the metal of the cylinder as
permitted by the applicable specifica-
tion. Unless authorized by the cylinder
specification, marking on the cylinder
s1dewall Is prohibited.

1f10ation ma,lkm S must be legible so

§180.213

the applicable specification. The mark-
ings must be made by stamping. en-

0”1 aving, scnbinof or other method that

(1) A cylindel used ab a fne. exoin-
guisher (§180.209(j)) may be marked by
uqing a p1 essure sensitiv e label.

date and RIN must be &pplied bV low-
stress steel stamps to a depth no great-
er than that prescribed at the time of
manufacture. Stamping on the sidewall
is not authorized.

(d) Requalification markings. Each cyl-
inder that has successfully passed re-
qualification must be marked wicth the
RIN set in a square pattern, hetween
the month and year of the requalifica-
tion date. The first character of the
RIN must appear in the upper left cor-
ner of the square pattern: the second in
the upper right: the third in the lower
right. and the fourth in the lower left.




Answer...

e Requalification marking on a cylinder used as a dry
chemical fire extinguisher may be by means of a
pressure sensitive label. Other cylinders must use
permanent marking (other than stamping a
composite).




Question...

e A dry chemical fire extinguisher may not contain
more than 30% Carbon Dioxide by volume or any
other extinguishing agent.




F o o e =y \.\JLLL\.m = 7SR AR LI T AL LT

18 This description is authorized Only for fire cells and batteries which do not komplv

extinguishers listed in §173.309(b) of this with the provisions of §173.185 of this sub-
subchapter meeting the following condi- chapter may be transported only if they
tions: are approved by the Associate Adminis-
a. Bach fire extinguisher may only have trator.
extinguishing contents that are nonflam- 30 Sulfur is not subject to the requirements
mable, non-poisonous, non-corrosive and of this subchapter if transported in a non-
commercially free from corroding com- bulk packaging or if formed to a specific
ponenecs. shape (for example., prills, granules, pel-
b. Bach fire extinguisher must be charged lets. pastilles. or flakes). A bulk packaging
with a nonflammable, non-poisonous, dry containing sulfur is not subject to the
gas that has a dew-point at or below placarding requirements of subpart F of
minus 46.7 °C (minus 52 °F) at 101 kPa (1 this partc, if it is marked with the appro-
&cmosphere) and is free of 601‘1‘0611110 com- priate identification number as required by

subpart D of this part. Molten sulfur must
be marked as required by §172.325 of this
subchapter.

31 Materials which have undergone suffi-
cient heat treatment to render them non-
hazardous are not subject to the require-
ments of this subchapter.

A fire excing“uisher may not contain
more than 30% carbon dioxide by volume
or any ofther corrosive extinguishing

ex l:erlmllv by %ult.a,ble corrosion-resisting 32 Polvmeric beads and molding compounds
coating. may be made from polystyrene.




Answer...

e A dry chemical fire extinguisher may not contain
more than 30% Carbon Dioxide by volume or any
other corrosive extinguishing agent.




Question...

e When specific conditions are met, previous
requalification markings may be obliterated.

A. True?
B. False?



a Irelial pld Le dlld d,bbd,bﬂb‘(l an pProy =] Al B " M prcbl c @
) : d) is as follows:
revious r equallflcatlon markings
ay not be obliterated., except that, A]
when the space originally provided for 9 98 X
requalification dates becomes filled,
additional dates may be added as fol-
lows: Where:
(1) All preceding requalification dates )¢9” is the month of requalification.
may be removed by peening provided “N:A123" is the RIN.
that— 08" is the year of requalification. and
(A) Permission is obtained from the “X' represents the symbols described in
C&Tlin.der owner: paragraphs (f)(2) through (£)(7) of this sec-
(B) The minimum wall thickness is tion.
maintained in accordance with manu- (1) Upon a written request, variation
facturing specifications for the cyl- < from the marking requirement may be
inder: and approved by the Associate Adminis-
(C) The original manufacturing test™ trator.
date is not removed. (2) Exception. A cylinder subject to
(i1) When the cylinder is fitted with a ) the requirements of §173.301(1) of this
footring, additional dates may be< subchapter may not be marked with a
marked on the external surface of the / RIN.
footuno (e) Size of markings. The size of the
Xicay i markings must be at least 6.35 mm (V4
The eptl of requah 1ca ion malhlng in.) high, except RIN characters must
may not be greater than specified in be at least 3.18 mm (Vs in.) high.




Answer...

e When specific conditions are met, previous
requalification markings may be obliterated.

True



Question...

e Because CFR Title 49, section 180.205 stipulates
that visual inspection must be performed in
accordance with CGA pamphlets, series C-__, one
would expect to find criteria for neck and thread
defects to be outlined there.



(3) For DOT specification cylinders,
the marked service pressure may be
changed upon approval of the Associate
Administrator and in accordance with
written procedures specified in the ap-
proval.

(4) For a specification 3. 3A, 3AA
3AL., 3AX, 3AXX, 3B. 3BN. or 3T cyl-
inder filled with gases in other than Di
vision 2.2, from the first requalificatio
due on or after December 31, 2003, the
burst pressure of a CG-1. CG—4. or CG
5 pressure relief device must be at tes
pressure with a tolerance of plus zerc
to minus 10%. An additional 5% toler
ance is allowed when a combined rup-
ture disc is placed inside a holder. Thi
requirement does not apply if a CG-2
CG—3 or CG-9 thermally activated relie
device or a CG-T reclosing pressurd
valve is used on the cylinder.

(d) Conditions requiring test and inspec
tion of cylinders. Without regard to any
other periodic requalification require-
ments, a cylinder must be tested and
inspected in accordance with this sec-

Class 8 material.

(f) Visual inspection. Except as other-
wise provided in C€his subpart. each
time a cylinder is pressure tested, it
muqt be 01\'en an internal and external

(1) The Vlsua,l 1nspec tion must be per-
formed in accordance with the {fol-
lowing CGA Pamphlets: C—6 for steel
and nickel cylinders (IBR. see §171.7 of
this subchapter); C-6.1 for seamless
aluminum cylinders (IBR, see §171.7 of
this subchapter): C-6.2 for fiber rein-
forced composite exemption cylinders
(IBR. see §171.7 of this subchapter): C-
6.3 for low pressure aluminum cyl-
inders (IBR, see §171.7 of this sub-
chapter). C-8 for DOT 3HT cylinders
(IBR. see §171.7 of this subchapter). and
C-13 for DOT 8 series cylinders (IBR.
see §1'71 ’7 of this .s.ubcha, )tex)

or attachment& that would 1nhlblt in-
spection of the cylinder, the coating or
attachments must be removed before
performing the visual inspection.



Answer...

e Because CFR Title 49, section 180.205 stipulates
that visual inspection must be performed in
accordance with CGA pamphlets, series C- 6, one
would expect to find criteria for neck and thread
defects to be outlined there.



Question...

o Without regard to any other periodic requalification

requirements, a cylinder may be required to be
tested and reinspected.

A. True?
B. False?



CG—3 or CG-9 thermally activated lehef (IBR. see §171.7 of this subchapter). and
levice or_a CG-7 reclosin 3 C-13 for DOT 8 series cylinders (IBR,
3 2 i X see §171.7 of this subchapter).

(d) Conditions 7equnmg test and inspec- (2) For each cylinder with a coating
tion of cylinders. Without regard to any pr attachments that would inhibit in-
other periodic requalification require- “gpection of the cylinder. the coating or
ments, a cylinder must be tested and _sattachments must be removed before
inspected in accordance with this sec- berforming the visual inspection.
tion prior to further use if— (3) Each cylinder subject to visual in-

(1) The cylinder shows evidence of pection must be approved, rejected, or
dents, corrosion, cracked or abraded ondemned according to the criteria in
areas, leakage, thermal damage, or any <the applicable CGA pamphlet.
other condition that might render it (4) In addition to other requirements
unsafe for use in transportation: prescribed in this paragraph (f). a spec-

(2) The cylinder has been in an acci- Jification or exemption cylinder made
dent and has been damaged to an ex- Jof aluminum alloy 6351-T6 must be in-
tent that may adversely affect its lad- "\spected for evidence of sustained load
ing retention capability: cracking (SLC) in the neck and shoul-

(3) The cylinder shows evidence of or )der area.
is kKnown to have been over-heated: or (g) Pressure test. (1) Unless otherwise

(4) The Associate Administrator de- Jprovided, each cylinder required to be
termines that the cylinder may be in )retested under this subpart must be re-
an unsafe condition. tested by means suitable for measuring

' yNngder LI : the expansion of the cylinder under

sive) liquids. A cylinder previously con- pressure. Bands and other removable
taining a Class 8 (corrosive) ligquid may attachments must be loosened or re-
not he used to transport a Class 2 ma- moved before testing so that the cyl-
terial in commerce unless the cylinder inder is free to expand in all directions.
is— (2) The pressure indicating device of




Answer...

o Without regard to any other periodic requalification
requirements, a cylinder may be required to be
tested and reinspected.

True



Question...

e A cylinder must be retested if it shows evidence of

any condition that might render it unsafe for use in
transportation.

A. True?
B. False?



CG-3 or CG-9 thermally activated relief (IBR. see §171.7 of this subchapter). and
devwe or a CG-T7 reclosmd pressure C-13 for DOT 8 series cylinders (IBR,
' : i ee §171.7 of this subchapter).

(d) Condn‘zons wqumn g test and inspec- (2) For each cylinder with a coating
tion of cylinders. Without regard to any q§r attachments that would inhibit in-
other periodic requalification require- .&pection of the cylinder, the coating or
ments, a cylinder must be tested and ttachments must be removed before
inspected in accordance with Chis sec- “performing the visual inspection.
tion prior to further use if— (3) Each cylinder subject to visual in-

(1) The cylinder shows evidence of gpection must be approved, rejected. or
dents, corrosion. cracked or abraded ondemned according to the criteria in
areas, leakage, thermal damage. or any he applicable CGA pamphlet.
other condition that might render it (4) In addition to other requirements
unsafe for use in transportatnon rescribed in this paragraph (f), a spec-

ification or exemption cylinder made

age AT e of aluminum alloy 6351-T6 must be in-

tent that may adverselv affect iCs la,d— spected for evidence of sustained load

ing retention capability: cracking (SLC) in the neck and shoul-
(3) The cylinder shows evidence of or der area.

is known to have been over-heated:. or (g) Pressure test. (1) Unless otherwise

(4) The Associate Administrator de- provided, each cylinder required to he
termines that the cylinder may be in retested under this subpart must be re-
an unsafe condition. tested by means suitable for measuring

(e) Cylinders containing Class 8 (corro- the expansion of the cylinder under
sive) liguids. A cylinder previously con- pressure. Bands and other removable



Answer...

e A cylinder must be retested if it shows evidence of
any condition that might render it unsafe for use in
transportation.

True



Question...

e If a cylinder shows evidence of or is known to have
been over - . it must be retested in
accordance with the CFR.




device or a CG-T7 reclosing pressure

(d) Condn‘zons requiring test and inspec-
tion of cylinders. Without regard to any
other periodic requalification require-
ments, a cylinder must be tested and
inspected in accordance with Chis sec-
tion prior to further use if—

(1) The cylinder shows evidence of
dents, corrosion, cracked or abraded
areas, leakage, thermal damage., or any
other condition that might render it
unsafe for use in transportaction:

(2) The cylinder has been in an acci-
dent and has been damaged to an ex-
tent that may adversely affect its lad-
ing retention capability:

(3) The cylinder shows evidence of or
is known to have been over-heated. or

(4) The Associate Administrator de-

an unsafe condition.

(e) Cylinders containing Class 8 (corro-
sive) liquids. A cylinder previously con-
taining a Class 8 (corrosive) liquid may
not be used to transport a Class 2 ma-
terial in commerce unless the cylinder
is

C-13 for DOT 8 series cylinders (IBR.
see §171.7 of this subchapter).

(2) For each cylinder with a coating
or attachments that would inhibit in-
spection of the cylinder, the coating or
attachments must be removed before
performing the visual inspection.

(3) Each cylinder subject to visual in-
spection must be approved, rejected, or
condemned according to the criteria in
the applicable CGA pamphlet.

(4) In addition to other requirements
prescribed in this paragraph (f). a spec-
ification or exemption cylinder made
of aluminum alloy 6351-T6 must be in-
spected for evidence of sustained load
cracking (SLC) in the neck and shoul-
der area.

(g) Pressure test. (1) Unless otherwise
provided. each cylinder required to be
retested under this subpart must be re-
tested by means suitable for measuring
the expansion of the cylinder under
pressure. Bands and other removable
attachments must be loosened or re-
moved before Cesting so that the cyl-
inder is free to expand in all directions.
(2) The pressure indicating device of



Answer...

e If a cylinder shows evidence of or is known to have
been over - heated, it must be retested in
accordance with the CFR.




Question...

e A person who re-qualifies cylinders must maintain
at each location at which it inspects, tests,
or marks cylinders.




(vii) For a DOT exemption cylinder,
permanent expansion exceeds the limit
in the applicable exempftion. or the cyl-
inder meets another criterion for con-
demnation in the applicable exemp-
tion.

(viii) For an aluminum or an alu-
minum-lined composite exemption cyl-
inder, the cylinder is known to have
been or shows evidence of having been
over-heated.

§180.209 Requirements for requalifica-
tion of specification cylinders.

(a) Periodic qualification of cylinders.
(1) Each specification cylinder that be-
comes due for periodic requalification.
as specified in the following table,
must be requalified and marked in con-
for With the requiremeirt his
bpart. Requalification records maus
be maintained in accordance with
80.215. Table 1 follows:

TABLE 1—REQUALIFICATION OF CYLINDERS T

Specification under which cylinder was Minimum test gressure Requalification period
made (psig) {years)

DT E vassisnnessinssmvismansswonsamanss mavessssausssia FOOD DB sisvesssssossasswonusssinysssasesmansasoninin 5

DOTBA; JAA: s i S ans st 5/3 times service pressure, except non- | 5, 10, or 12 (see §180.209(b), (), (h),
corrosive service (see §180.209(g)). and (j)

DD TR N RS LRI /3 times service pressure ... 5 or 12 (see § 180.209()))

DOT 3AX, BAAX ..ot ancnaan 5/3 times service pressure ............... 5

DERNOBIN o 00mcom o ax 200 s emscnnn v as am a0 2 times service pressure (see | 5or 10 (see §180.209(f))
§ 180.209(q)).

T iasita i s R A A B GAAB Test not required.

o e i G B o R o S 5/3 times service pressure ... 3 (see §§ 180.209(k) and 180.213(c))

R A P e SR et Dl 5/3 times service pressure ... 5

- RO 2 times service pressure (see | 5or 10 (see § 180.209(h))
§ 180.209(q)).




Answers...

e A person who requalifies cylinders must maintain
records at each location at which it inspects, tests,
or marks cylinders.




Question...

e A cylinder filled before requalification becomes due
may remain in service until it is




Volumetric expansion test means a
pressure test to determine the Ctotal
and permanent expansion of a cylinder
at a given pressure. The volumetric ex-
pansion test is conducted using the
water jacket or direct expansion mecth-
ods:

(1) Water jacket method means a volu-
metric expansion test to determine a
cylinder’s total and permanent expan
sion by measuring the difference be
tween the volume of water the cylinder
externally displaces at tesC pressure
and the volume of water the cylinde
externally displaces at ambient pres-
sure.

(2) Direct expansion method means
volumetric expansion test to calculate
a cylinder’'s total and permanent ex-
pansion by measuring the amount of
water forced into a cylinder at test
pressure. adjusted for Che compress-

tion Table in ChlS subpart. Each cyl-
inder bearing a DOT exemption number
must be requalified and marked in con-
formance with C€his section and the

terms of the applicable exemption. No
cylinder may be filled with a hazardous
material and offered for transportation
in commerce unless that cylinder has
requaliﬁed

been successfullv and

part. A cylinder ma,y be requa,hfled at
any time during or before the month
and year that the requalification is
due. However, a cylinder filled before
the requalification becomes due may
rema,m in servwe unbll it is emptled A

authorized

transportatlon after its
service life has expired.

(1) Each cylinder that is requalified
in accordance with the requirements




Answer...

e A cylinder filled before requalification becomes due
may remain in service until it is emptied.




Now it is time to continue with Galiso’s:
*Hazmat Q&A Slide Course 27

After you have completed both Slide Courses, you
will be prepared to take Galiso’s “Cylinder
ReQualification Exam” — a randomized, graded
exam which you may use to help you to Self-Certify
If you choose to do so (provided you comply in all
other respects to D.O.T.'s requirements).




