Date:

Memorandum

U.S. Department
of Transportation
Research and
Special Programs
Adnministration

MAR 15 2002 ~ Reply to Attn. of: Gorsky, x69532

Subject: Cargo Tank Emergency Discharge Control

‘j?m Certiﬁ)cgiion Ref. No. 02-=0079

From: Thomas G. Allan

Senior Transportation Regulations Specialist
Office of Hazardous Materials Standards

To: William A. Quade

Chief of Hazardous Materials Division
Federal Motor Carrier Safety Administration

This responds to your request for a clarification, by e-mail dated February 14, 2002, related to
cargo tank emergency discharge control requirements specified in the Hazardous Materials
Regulations (HMR; 49 CFR Parts 171-180). Specifically, you ask for a clarification of the items
that must be addressed in the certification by a Design Certifying Engineer (DCE) of an
emergency discharge control system for a cargo tank used to transport liquefied compressed gas.

As your email notes, the emergency discharge control requirements in § 173.3 15(n)(2)(ii) of the
HMR require the design for a passive shut-down system (i.e., a means to automatically shut off
the flow of product without the need for human intervention) to be certified by a DCE. The DCE
certification must explain how the passive shut-down system operates and must indicate the
parameters within which the system is designed to operate. Section 173.315 (n)(2)(ii) provides
some examples of what is meant by the term “parameters” — temperature, pressure, and types of
product. Thus, the certification should indicate the range of temperatures within which the
system is designed to operate. Further, the certification should specify whether the system’s
operation is dependent on the pressure inside the cargo tank during an unloading operation. If so,
the certification should specify the pressure above or below which the system may not operate.

In addition, the certification should indicate if the system is designed to operate irrespective of
the material being transported in the cargo tank. Ifit is not, the certification should specify the
materials for which the system is designed to function. Note that these are illustrative examples

only. If there are additional operating conditions that may affect the proper functioning of the
emergency discharge control system, the certification should so specify.
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Based on the foregoing, it appears that the certification prepared by BASE Engineering, Inc.,
which you provided with your email, does not conform to the requirements in
§ 173.315(n)(2)(ii).

I hope this information is helpful. If you have further questions, please do not hesitate to contact
this office.
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Sent:
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Certification of passive
shutd...
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Shelton, Daniel <FHWA> [Daniel.Shelton@fhwa.dot.gov] 62 -~ 0071 C]
Thursday, February 14, 2002 1:37 PM

Billings, Delmer <RSPA>

Swift, Danny <FHWA>; Quade, William <FHWA>; Delorenzo, Joseph <FHWA>

Request for Interpretation

Del, please find attached for your review two separate documents

certifying independent passive shutdown systems which are designed to
meet the requirements of 173.315(n)(2). The regulation in

173.315(n)(2)(ii) states in part that the design must be certified by a

DCE and the certification must consider any specifications of the

original component manufacturer and must explain how the passive means
to shut off the flow of product operates. It must also outline the

parameters (e.g. temperature, pressure, types of product)

-----------

If you review the certification from Carson Engineering, it appears to
meet not only the spirit of the regulations but also the intent of the
regulation whereas the certification from Base Engineering, Inc. appears
to fall short of the minimum requirements of the regulations and
certainly falls short of the intent of the requirements.

Please provide FMCSA a clarification which will identify what minimum

issues @ DCE must address to satisfy the certification requirements for
the passive shutdown system.

Thanks for your interest in highway safety.
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HAZARDOUS MATERIALS GUIDE

(n) Ernergency discharge conirol forcargo tank motor ~ car
vehiclas in Hquefied compressed gas service.—(1) Re-
quired* emergency discharge coniro! equipment. Each

DJ*"S TRUCK REPAIR

618 466 6634

$173.318

G0 tank motor vehicle in liquefied oompresssd gas

service must have an emergency diaschargae control oa.
pability as apacified In the following table:

Raquired emergenay dis-
§173.315(n)(1)(% Malerial Dolivery service charge control capablity
1() I veo Divizlon 2.2 materais with no subsidiary hazerd, excluding anhy- All,...00000eoorerirs Nonw,
drous ammonia,
M., Divialon 2.3 materials. -. .\ ' vveeens s e Pll:.‘gmph {n}{2) of this sec.
tion,
(1) S Divislon 2.2 materials with g subsldlary hazerd, Division 2,1 materl-

als, and anhydrous arnmonia,

Other than motered deliv- Pug;graph (n)(2) of this sac.
tion,

o1y service,
10 SN Divislon 2.2 materlals with & subsldiary hazard, Division 2,1 materl- Meterad dellvory service.  Paragraph (n)(3) of this sac-
als, and antydrous anwnunia in & cargo tank wih a cepacity of tion.
13.247.5 L (3,500 water gallons) or laas.
11 IR Division 2.2 materiais with a subsidlary hazerd, Division 2.1 mater-

Metorod dalivery eervice, Paragraph (n)(3) of this sec-
aln. and anhydrous ammonla in a cargotank with acspacity graat- tion, nnd, for obstructed

er than 13,247.5 L (3,500 water gallons),

n, h

dellveries where per-
mitled by §177.840(p) of
is sube

th ef, h
@n (@ or '(1"'&)%) ﬁm‘

(2) Carga tank motor vehicles In other than metered
dalivery servics. A carge tank mator vehicle In other than
metered dalivery service must have a means to automat-
teally mhut off the fiow of praoduct without the need for hu-
man intetvention within 20 secands of an unintentional
ralease cauzed by a complete separation of a liquid de-
livary hose (passive shut-down capability),

() Designied fiow of product through a bypass in the
valve is acceptable when authorized by this subchapter,

(i) The design for the means to autornatically shut off
product fiow must be certified by a Design Certifying En-
gineer. The certification must consider any spacifications
of the original cormponent manutacturer and must explaln
how the passive means to shut off the flaw of product op-
oratas. It must also outiine the parameters (e.g., temper-
ature, pregsure, types of product) within which the pas-
sive meana to shut off the flow of proaduct is deslgned to
opersta. All components of the discharge system that are
intagral to the design must be Included In the certifica-
tion. A copy of the design certification must be provided
10 the owner of the cargo tank motor vehicle on which the
equipment will be installed.

(i) Installation must be performed under the supervi--

glon of a Reglatered Inspector unless the equipment is
Inatallad and removed as part of regular operation (e.g.,
8 hose). The Registerad Inspactor must certify that the
squlpment is installed and tested, If It is possible to do sa
without damaging the equipment, in accordence with the
Design Centifying Engineer's certification. The Regls-
tered Inapector must provide the certification to the own-
er of the cargo tank motor vehicle,

() Cargo tank motor vahivles in metered delivery
service. When requirad by the table in paregraph (n)(1)
of thia saction, a cargo tank motor vehicle must have an

o g So0- 92471010
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off-truck remote means to close the internal uoif-closing
stop valve and shut off all motive and auxillary power
squipment upon activation by a qualified person atteng-
ing the unloading of the cargo tank motor vehicle (off-
truck remote shut-off). It must function reliably at a dis-
tance of 46,72 m (150 feet), The off-truck remote shut-off
activalion device must not be capable of reopening the
internal self-closing stop valve after emergency activa-
tion.

(I) The emergsncy discharge control equipment must
be installed under the supervision of a Registered In-
Spector. Each wireless transmitter/receiver must be
tested to demonstrate that it will close the internal seff-
Glosing stop vaive and shut off all motive and auxiliary
power equipment at a distance of 81.44 m (300 feet) un-
der optimum conditions. Emergenocy discharge control
squipment that doas not employ a wireless transmitter/
recelver must be tested to demonstrate its functioning at
the maximum length of the delivery hose,

() The Registered Inspactor must certify that the re-
mote control equipment Is Installed In accordance with
the original component manufacturer's specifications
and Is tested In accordance with paragraph (n}(3)() of
this section. The Registered Inspector muat provide the
pwner of the cargo tank motor vehicla with this oeriifica-
tion.

(4) Query systems. When a transmitter/receiver 8ys-
tem is used to satisfy the requirements of paragraph
(M){1}{v) of this mection, It must close the Internal self-
closing stop valve and shut off all motive and auxiflary
power equipment unless the qualified person attending
the unloading operation prevents it from doing so at least
ance every five minutes, Testing and ceriification must
be as specified In paragragh (n)(3) of this section.

SHpors or DALTN
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Pesign Cartifying Engineers (DCE)
Statemunt for LDS100 Transport Pagsive Systom

BASE Enginearing Inc. s registered under section 107.503 of Title 48, coda of

fmderal regulations {49 CFR) a1s @ "Deslign Certifying Englnsering” facility.
Registration identification number CT.8500.

In acoordance with United States Department of Tianspoit HM226A
requirements, BASE Engineating's “Passive” transport shut down systern

modsi LDS100 has been desighad and tested by registered Design Cerlifying
Engineers,

This leak detection system hae baan tested and verified to delec

tacomplata
hose separation and automatically generate a signat to close the tank Ihlernai

valve under the following conditions:

* A minimum 2" diameter praduct delivery hose of 20' lenglh is used to
offload the tank trailer,

* A maximum of 872" diamet
connection flange.

s Thepump s developing a minimum of 20 PS| differential pressure and
pumping liquid proguct,

er piping Is used between the pump and hosa

Conditions outside of the above paramelgrs may resull in correst operation put
have not been fully tested as of the date of this documentation,

Signad

A-

Stephen A, Belyaa
President
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CARSON BT Pesauers Model 400 or Model 500
ENGINEERING  J45520% Syreun.

P.O. Box 2969 @ Ranton, WA 98056 » (206) 236-7651 @ FAX (204) 277-
PROPANE CARGO TANK UNLOADING SYSTEM CERTIFICATION
(A) Summary

This document Is the Deaign Cartilying Englnsaring centtication far the maxny to design and
shutdown for the propane cargn tank (MC330/331 Transport) unloading 3

Transportation regulation in Title 49 CFR 173315 (n) (2), published on May 24,1509 (€4FR28029),

(B} Description of the Propane Cargo Tank Unloading System
The propane carge tank unloading aystem consists of w closed

ocass contaln Id and gaxsous e, The
process consists of the I‘oﬂow:ng components: P ng liqu ¢ propa
r t

8) A 4-nch flanged Internal vaive attached to the bottom of a carga tank,

B} A 4-Inch praduat transfer pump with 2-Inch threaded outlet (Catken Model Z4200 Pump or equivalent) with a

difiarantial reilef valve ssiting not to wxceed 100 PSIG,
¢) The combine rastriction due to the combination of fittings and

linear feet of 2-Inch achadule 80 plpe. Twenty fast of 2-inch
.!«]%%OP‘P.' @ 2-Inch thread pips tes class 3000 (flow In branch) and a 2-Inch medium sweep sibow

d) A 2-Inch full port ball {isclation) valve with a flaw caetficlent of 185 or larger.
e} Asenaing point at dischargs ond of ltem *d* connects {0 a Line Broak Detector with a '4,"
hosa or pipe to the sensing polnt, On transports whh two discharge hose port connectio

1) A 2-Inch mala threaded ploe 1o 3 s-inch male ACME adapter
@) A3 YInch female to 2-lnch male threaded plpe adapter
h) A 2-Inch Class 3OO0 threaded coupiing

1) A2-Inoh male thraaged plpe to 2-Inch crimped ID hoas aiapler
f)  A2-inch QD transter hose 4(:!49“ long or less, .
v

a) Line Break Dotector {DJT Products Ino, Model 400 or 500)

b)  Spring applled mechanical actuator(s) that automatically close all 0PN product vaives on the cargo tank

whan air prasaurs is vanted from attached mechanical actugtor,
) Emergency Shutolt cables connacting the actuator to Intsmal valves on cargo tank, H newded,

()  Caettification

Carson Englneering (CE) has reviewed technical information and esquipment speciication and performed flow

2rgs i 2 hose were 10 completely separate, CE has
madelad the equillbrium flow rate during a hose soparation {fallure) and has determined that the drop In hose

prassure from & normal tranafer to fallure conditions ls such that the DJT Product inc.'s LB Mode! 400 or 500 can

caleulntions pertaining to normal transfer rates and rates of disch

sanaa and initiate smergsncy shutolf valve operation. The sysiem described above wil mest the design
requirements of Titla 49 GFR 173,318 (n)(2}, if conditions and criterla described below are Insured.

1} Thetemperatura of the asturated propans is betwesn —20°F and 120°F.

g} The product transter pump shall not sxosed 850-RPM nominal shaft speed,

The actuator and cables ara In good condhion, the cable tension is suoh that the Internal vaivas on
1hw carga tank will actuate, and the spring to closs the actuatar i funclional, A vigual inzpaciion of

the cables and sctuator test |s required befors transter s started.

4) The tubing connecting the sensing point and LBD attachos between the leotation valve {tem d) and

product transter hoss with no major obatruetion batwesn senting polnt and hoea,
5)  Propary maintained alr system free of significant molsture, and properly lubricated.

As a Daslgn Certhying Englneer ragistered whh the U.S. Dapartment of Transportation, § certily the

provide a pana

sterm. This syatem shall shut dawn within
faconds of an unintentional product tranater hoxa complate :mr:lyllon " nqulry:d by the US Depant s

pipa shall not excesd an wqulvalent of 20
Pipe Is equal 1o 38-Inch long 2-inch acheduts 80

minlmum I whe
ns, & thiee-way
valvs eelocts the sensing point on sither the right or the left slda of the cargo tank,

#bove frue and corract,
Slgned; .
Attt d o DOT Cetitication ID #CTaca3
I S A —
e et e
- Bt
/ =~

5780 w E-MAIL - carengr@nwrain.com
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ANHYDROUS AMMONIA CARGO TANK UNLOADING SYSTEM CERTIFICATION *

(A)  Summary

This gosiimaent Is the Design Certifying Enginewring certilication for the means to design and provide & passive
shutdown for the anhydrous ammonla cargo tank (MC330v331 Transpon) unlonding system. This system shall shut
down within twenty seconds of an unintentional product transter hose complete separation as requirsd by the US
Department of Traneportation regulation In Title 48 CFR 173,315 (n) (2), published on May 24,1900 (84FR28029).

") Desaription of the Anhydraus Ammonia Cargo Tenk Unlonding %

Tha anhydrous ammonia ¢argo tank unloading system conslsts of a clossd proceas contalning lkquid and gassous
anhydrous ammonia. The pu.)ous n?onslslt of the tollowing compunants:
r prim ntalnma
1)  Ad-inch flanged internal vaive sttached 1o the bottorn of & cargo tank.
b) A 4-Inch product transter pump with 2-inch thresded outlet (Corken Modet Z4200 Pump or squivalent) with a
differential el valva setting not to excesd 100 PSIG.
€) Tha combine restriction due to the combination of fittings and pips shall not exceed an equivalent of 20
linear fowt of 2-Inch schadule 80 plpe, Twanty feat of 2-Inch pipe i2 equal to 38-inch kg 2-inch schedule 80
LFS pips, a 2-inch thraad pipe tee clazx 3000 (flow In branch) and & 2-Inch medium swaep slow class
000

d} A 2-Inch tull port ball (Iaolation) vaive with a tlow cosiliclent of 185 or larger,

8} A sensing point at discharge end of tem “d* connecls 1o a Line Break Detector with & '4" minimum 1D tube
hosa or pipe to the sensing point. On traneports with iwo discharge hows pont connectiona, & thres-way
valve salects the sansing point on sither the right or tha inft aide of the cargo tank.

) A2-nch male threaded pipe to 3 */a-inch mals ACME adapter

g) A3 Y-Inch femalw to 2-inch male threaded pipe sdapter

h) A 2-inch Cluss 3000 threaded coupling

I} AR-Inch male threaded pipa to 2.nch crimpad 1D hose adapter

) A2inchoOD lranslor"hos:' 40;!0&1 long or lsss.

valve:
2ty an -
ng mechanical actuator(s) that automatically close uct valves on the tank
when air praasure is vented from attached mechanica) actuator. :

¢} Emergency Shulol cables connacting the actuator to intarnal valves on cargo tank, i needed.

(©) Canttilcation

Carson Enginearing (CE) has reviewad technical information and squipment spactiicalion and performaed flow
calculations pertaining to normal transter rates and rates of discharge it 2 hoas ware ta complately swparate, CE has
modwled the equilibrium flow rate during a hose separation (failure) and haa determined that the drop in hose
pressurs from & normal tranctar to tallure conditions Is such that the DJT Product Ine.'s LBD Modet S00 can senee
and Inltiate emergency shutolf valve operation. The system describad above will maet 1he design requirements of
Tile 43 CFR 173,315 (n){2), i conditions and criteria deacribad below are insured.

1) The temperature of the saturated ankydroua ammonla is batwesn ~20'F and 120°%F.

2) The product transfes pump shall not excesd B50-APM nominal ahalft

3) The actuator and cables are In good condition, tha cabte tension Is such that the Internsl vaives on

the cargo tank wiil acluate, and the spring to close thw actuatar is functional, A visus! inspsction of
the cables and aciuator teat 1a requirad belore transiet Is starled, )

The tubing connacting the sansing point and LBD attachas botween the igalation vatve (item o) and
product transter hosa with no major obstruction betwsan tansing poit and hose,

Properly maintained air system free of signiticant molsture, and properly lubricated,

As a Design Centiylng Engineer registared with the U.S. Department of Transportatio
abave trus and correct.

4)
5)

Signed;

b e ) (0 DOT Certilication ID #GT8083
T
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