Welded Repairs and Alterations to
Anhydrous Ammonia Nurse Tank

Presentation by: Greg McRae








































Tank failed hydro test in Canada




The Fertilizer Institute----

200,000 Nurse tanks In the industry,

60% of which, will not pass
Inspection.




Codes and Standards for Nurse

Tanks




VIII

Division 1

RULES FOR CONSTRUCTION OF.
SSURE VESSELS

g ASME







Subpart G- Gases, Preparation and Packaging,

paragraph 173.315-(m)

Cargo tanks (commonly know as a Nurse tanks)

(1) Has a minimum design pressure of 250 psig and meets the

requirements of the edition of the ASME code in effect at
the time it was manufactured and marked.

(2) Equipped with a safety relief valve

(3) Is painted White or Aluminum

(4) Has a capacity of 3000 gallons or less

(5) Filling to a density of not greater than 56 percent
(6) Is securely mounted on a farm wagon; and







Design, Fabrication, Welding and Inspection, Third
Party Inspection

Joint type, Joint Efficiency, Degree of Radiography,
Hydrostatic Test Pressure
Material selection







2 Definitions

2.9 Repair. The work necessary to restore a
container, cylinder, or system to a safe and
satisfactory operating condition provided there is, in
all cases, no deviation from the original design.




Codes and Standards for Nurse Tanks

State Rules and Regulations such as, Indiana
Agricultural Ammonia Law







NBIC is used to properly document repairs and
alterations using the appropriate forms and
applying the proper nameplate.




(1) In-Motion Radiography

(2) Change in the joint efficiency from .85
tol

(3) Design Margin 4:1 to 3.5:1

(4) Hydrostatic pressure 375 to 325 psi







—FULL PENETRATION WELD
/ 100% R.T., JE=9

BACKING BAR




7 T e e N P T




PRIOR TO 1989: J.E.=85% —

AFTER 1989: J.E.=100%




HEM| HEAD

SHELL SPOT R.T. = J.E. 80%
- \UNNGN T T 77A,
-
ELLIP HEAD = JE. 1

(SEAMLESS ELLIP HEAD)



m] -
PRIC

SINGLE

N 1080
§

BUTT WELD

FULL RT., JE= 9 W/BACKING BAR

I

e

-

<

‘I. [
\

)\ N

y

\IIIJE.EHJITEI.I]

SPOT R.T. = B85

AF 1|

QR0

N

N\ D0UBLE BUTT WELD

FULL RT, JE=1




~PRIOR TO 1989

SINGLE BUTT WELD
NAMEPLATE: RT.~4 / FULL RT, JE= .9 W/BACKING BAR
\
N\ D0UBLE BUTT WELD
SPOT RT. = .85
NAMEPLATE: RT.~4 AFTER 1989
SINGLE BUTT WELDS
SPOT RT, JE.= 80%
HEMI HEADS
'\\
SINGLE BUTT WELD
FULL RT, JE= 9 DOUBLE BUTT WELD

FULL RT, JE=1




AL BRI AUy UL L ARRAEDLL LR IEE SRAL LRSI SRASINE N LI TLLNEE Y LN, EALT.

(eaimis ¥ secticn/ divisiomn) . _ (edition foSdenda)
Constraction Cudeﬂ;nd for Repair Pu:ﬁmnad ASME Section VIO, Div. 1 ’ 2007/2008
(name J sectionf division) {editon faddenda)
7. Bepair Type: [X] Welded ] Graphite Pressure Equipment - I FRP Pressure Equipment
8. Description of work: - Cut hale in shell. nrep, repair baffles, weld same hole back in shell; remove existmg dlp tube coupling, prep,

weld in new 1 /2" forged steel threaded 30004 hisl coupling;
:  Shicet, Fort K4, if necessary)

. - Hydra T e S e

Pressure Test, if applied 375 psi MAWP 250 ' ' pei
9_Replacement Paris. Attached are Mamufaciurer's Partial Data Reports or Form B-3s properly completed for the following o
items of this report:

None

(name of part, item number, data report type, mff. s name and identifying stamp)
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CERTIFICATE OF COMPLIARCE -

I, , certify that to the best of my knowledge and belicfthe staternents in this report are correct and that
4 ali trarenial, construction, and wmhnnshpnutmsmmmthsﬁmmlﬂomﬂﬁmmﬁmﬂﬂﬂ& MNatierned
‘| Board "R Certtificate of Authorization No. _ expireson . 1
Dat= 0508, 20610 . N - =

R c  Sipmm ‘ _ )

CERTIFICATE OF INSPECTION

Laé - "'k Lo, holding a valid CumundhyThchmmalBoardufRoﬂumde\?cﬁcl
Immmmqmrﬁmmafwnpummedbyﬂ:emnsmmmuf - _ andemployed‘by
R of .},

mpmmewnrkdmmbedmﬁusmpmtm /s . 2570 mﬂsmathatmthebestofmyhmwledgeand ]
. belicf-this-work cemplies with the-applicable requirements of the National Board Insp: Inspection Code. -

) Bymgumgﬂlmwntﬁcam,nmmuﬂmmd&mgnednmmyemployumahmamm expressed m—imphed, conceming the work described

in this report Furthermore, neither the undersigned nor my empluye.rshall}y}hﬂﬁlem any manner for anypmnm.l injury, property damage or
losa'myhmi arising from otreonnwtedwﬁhtl‘us inspec=

D S8 2ore Signed
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U.S. Department 400 Seventh Street, S.
of Transporiation Washington, D.C. 20580

Pipeline and
Hazardous Materials Safely
Administration

Mr . Greg McRae Ref. No. 06-0020
Engineering and
Technical Director
Trinity Industries, Inc.
P.0O. Box 56887
2525 Stemmons Freeway
Dallas, TX 75356

Dear Mr. McRae:

This responds to your letter regarding the repair of MC 331
cargo tanks under the Hazardous Materials Regulations (HMR;
4y R Parts T=180}) . Apologilize ® e delay 1
responding and for any inconvenience it may have caused.
specifically, you ingquire whether a dye penetrant
examination is an acceptable alternative to a radiographed
examination. Your questions are paraphrased and answered
below.

Q1. Is a dye penetrant (liquid penetrant, PT) examination
of a welded joint containing a backing bar in the shell or
hemispherical head of an MC 331 cargo tank an acceptable
alternative to Radiographic (RT) examination of a full
penetration weld?

Al. No., The basis for this determination is the original
construction recquirements for an MC 331 cargo tank under

§ 178.337-1. This section mandates that the design,
construction and certification of an MC 331 cargo tank be
in accordance with the ASME Code which in turn requires
radiographic examination of this type of weld. See ASME
Section VIII, Div 1, Part UW-11; UW-12: Table UW-12.
Further, because this action is considered a repair, the
requirements for such a repair are mandated by

§ 180.413 and the National Board Inspection Code (NBIC).
See NBIC RC 1090 and RD 2060. NBIC requires welding to be




requirement would be subject to the approval of the
Inspector. Additional guidance is provided in RD 1020,
which allows for welding methods as alternatives to post-
weld heat treatment. In addition, this guidance specifies
that if it is not practical to RT the weld, a successful
(defect free) PT examination must be conducted and the
maximum allowable working pressure (MAWP) of the pressure
vessel must be re-evaluated by the jurisdiction.

Q2. 1If a repaired MC 331 cargo tank was fully radiographed
when originally constructed and the repair weld is not
radiographed, should the MAWP of the cargeo tank be reduced
based on lower joint efficiency?

A2. Yes, provided prior agreement is obtained from all
parties involved. See reasoning in Al above.

I trust this satisfies your inquiry. Please contact us if
we cam be of further assistance.

Sincerel

Hattie L. Mitchell
Chief, Regulatory Review and Reinvention
Office of Hazardous Materials Standards

























¢ Thanks to the National Board and
thanks to all you chief for your time
this morning.






