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The Crude-0il Recovery Process (CORP) is a
self-contained, closed-loop, remote-controlled,
and superport compatidble systeam that elivinates
human in-tank "mucking®”. CORP recycles inert
cleaner, facilitating systea safety and recovery
of otherwise lost crude-oil and cleaning material. <

Introduction

In 1972 the New York Times News Service re-
ported in a copyrighted article that 22 o'l tank-
ers totalling 328,336 tons were lost, “the worst
ar peacetime ship losses since 1891, when accu-
rate ship casualty statistics were first kept®

to Lloyds Register of Shipping. Since

the U.S. tanker, V.A. Fogg, exploded and sank
(k111ing its 39-man crew) in Felwuary of 1972,
tank disasters appear to be accelerating, After
the Grand Zenith was lost on January 8, 1977,
with its 38-man crew and 8.2 million gallors of
fuel oil, the Senate began a major investigation
This wvas the tenth tank-
. e accident in U.S. waters during only a 3-week
period ending Jamuary 9, 1977. According to a
UPI release, 1976 was the “worst year in history®
for such accidents (¥ ).

"

Circumstances surrounding these losses indi-
cate the need for a safe, universal yet ecoro=zi-
cal technique with which to effectively void,
inert, ventilate, clean and reload tanks, CCRP
combines material, equipment, facilities, pecson-
nel and procedures in a cost-effective systez to
meet this need., No new equipment designs or dis-
coveries are required, CORP may use a single
waterless, inerting/cleaning agent in a contimu-
ous-stream, closed-loop, non-polluting activity
in a practical, modular, integrated, single-point-
mooring configuration that is superport cozpaiible,

Ir addition to reducing hagard levels froa
toxicity, explosion, fire and asphyxiation, CCRP
should reduce the costly tanker-downtime experi-
enced when ships are forced to loiter vulnerably

‘

it __ Bock Island
ter AP /775116/7(7

reported cases, the tanks

not sufficiently inert and/or ventilated,

in the many catastrophic losses of life,
liadb, and property. A significant feature of the
proposed systes relates to transferring the human
component (“‘mucker ) from unsafe in-tank manual
functions to non-hagardous supervisory and main-
temance activities, thereby emriching his job anmd
extending life expectancy.

Althoug™ CORP appears to be ocean-going
crude-o0il tanker oriented only, it is also appli-
cable to other oil tanks, even stationary ones,
and may also be applicable to certain other haz-
ardous cargos, Preliminary tests proved both
the cleaning and inerting ability of the proposed
agent (7).

If national or international energy and/or
enviror=ertal goals are to be accomplished soon,
CORP or sore system like it will have to be adop-
ted by the various tank-using industries, service
companies, and legislative, judiciary and erforce-
ment bodies, A simplified input/output model of
CORP i: snown in Figure 1.

*This paper is based on originu. research begu= while the author w:s on leave from Texas Instrumenis to
Texas AZM University as Principal Investigatcr/Research Associate and is partially coverud oy prier cor)
right. The opinions and conclusions expresse: herein are those of the author and not necessarily those
of ¢ * = the I'.S, Army, Texas A4M University, or Texas Instruments, Inc.
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Current Tank Cleaning Problems

Too much oil is wastefully lost during tanker
operations, Conservation is now a major element
of the U.S. National Flan for Energy. In a re-
lease dated 19 April 1976, ERDA Administrator Dr. R.
C. Seamans, Jr. stated "Each tarrel saved means
one barrel not imported.” He went on to say,
*"Conservation also will help provide time for the
Kt?utodﬂdop. as it must, new energy sources

Through a literature review and personal con-

‘ueu with recognized authorities in this field

it wvas confirmed that many techniques and proce-
dures exist for controlling hazards from fire,
explosion and toxicity (2, 3, 4, 5, 6). Because
more lives and equipment are lost from fire amd
explosion, more controls have “een developed and
instituted for these probdlems while toxicity and
{he physical hazards have generally been given
less attention. -

Typical 10-Step Tank Cleaning Task Sequence

Current tank operations involve too many
handling steps, between cargo-i1 discharge and
cargo-2 intake (17). The following sequence of
tasks is typical, but not all inclusive (15):

1. Selection, training and indoctrimation
of the crew, and inspection and calilra-
tion of equipzent.

2. Prelimimary preparations, including ex-
ternal inspection of the tank and a sur-
vey of the immediate area,

3. Controlling sources of ignition includ-
ing static potentials.

&, Isolating the tank from piping sources
of flamsable ligquid or vapor,

5. Voiding or removal (transfer) of cargo-
1 to another facility, typically shore-
side storage.

6. Inerting the tank by one of the cany

7. Ventilating or gas-freeing the tark to
remove inerts and refresh with dry,
treathable air,

8. Mamually monitoring the air; testing the
tank for flammables, explosives, toxi-
cants, corrosives (olocmws. as-

9. Certifying that the tank is safe for
husan entry by a licensed chemist.

10, Allowing human entry for inspectlox,
cleaning, and maintenance operatliczs

throughout

deing done universally today. orgariza
provide their muckers with "local™ (individtal)
equipment, Without continuous multi-poizt —oni-
toring--upon reintroduction of air (02)--zixing,
heating, and oxidation can occur in an urcon-
trolled manner. The sludge that was relatively
dormant when the chemist certified tark safety
during Step 9 may evolve contaminants that zay
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1ike the cargo resiiuals, making hagardous pock-
ets wherein non-tlowm alr ventilation is an im-
possible feat, Si-ilarly, if not particularly
‘miscible in air, ine inerts will not be picked
up and moved by ceze convection., In some cases,
special space-corsuzi=s and expensive machines
are employed to gezerztie the inerting agent on-
board. Pumps are then used to coax these inerts
out of the tanks (xii-out attention to recovery).
Besides losing the value of the inerts that might
othervise be recyclatle, most processes allow
disseminstion of trese contaminants within the
surrounding natural air and water environments.

The fourth or f£iral function is cleaning,
also known as ruckizz., The literature indicates
that neither has theze been an attempt to combine
the functions of irering and cleaning, nor has
any agent been iderniified with this ability.

Once it is felt t-ai 4he inert and residual cargo
vapors have been rezoved and replaced sufficiently
by clean air, ca-ual cleaning begins, Cleaning
is currently achieved to varying degrees of
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To solve the above noted problems and not
introduce new costs that would render the tech-
nigue economically prohibitive, the major objec-
tive must be to improve overall cost effective-
ness of the entire crude-oil delivery operation
froa the well-head to the customer.

Existing procedures were anmalysed in depth
and ten additional objectives became evident and
possible, as follows:

1. Reduce cost of raw crude
a. Reduce oily-waste pollution (crude-
oil clingage and cleaning material)
b. Reduce oily-waste clean-up require-
ments (legislation, litigation, en-
forcement and the actual procedures
involved, even monitoring).

2. Reduce insurance costs (reduce hasards,
" improve track record)

3. Reduce tankship turn-around/cycle time
(unload, vent/loiter, clean, load)

&, Reduce tank/tanker maintemance costs
a. Isprove accessibility
Y. Reduce sludge build-up
¢. Reduce corrosion

5. Increase tankship per-voyage yleld
. &s Reduce slop-tank requirements
b, Liberate other spaces for tank
capacity
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6." Reduce cost of labor (port and ship crew)
. .me Reduce personnel turnover (fatigue/
. dissatisfaction)
b Improve mucke function (Jjod
enrichment)

¢. Improve muckexr life expectancy
(sickness/mortality)

Increase port real estate yield (systes-
atic use and enhancement of collocated
systeas safety)

Capture, recycle, and reuse agents (inert-
ing and/or cleaning)

9. Recapture oily-wvastes for other economic
Jrocesses \single-cell proteins)
a. Develop new industry
b. Develop new by-products

10, Isprove system flexibility/compatibility

[
b. Shore-btased/land-based
¢. Modile service facility.

Details of CORP, the Proposed Systes

all indications, the proposed systea

e of satisfying and/or supporting all
objectives noted above., CORP is a sys-
eloped around existing hardware and soft-
Figure 2). This system is based upon

n of the cl inevting agent as cargo
begins, The process of inerting continues
the tank is empty of its first cargo. Since
material is used for cleaning, it is ob-
t cleaning--to some degree--has already
leted during voidimg. The latter is par-
rup::.iue for the reductiori*in cleaning
u .
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Plgur ‘cal Tank Car Open-loop Type
( . « Wiguration in Use Today

to comply with local, state, federal and inter-
national pollution abatement recommendations, .
regulations, and goals., This systea is expected :

to reduce human, equipment, and facilities has-
axds from fire and explosion while emptying,

ocomes air and water pollution, caused by dumping
the cleaning-agent/oily-vaste overboard, The
proposed system is expected to reduce the logis-
tics bturden and down time by combining inerting
and cleaning into one operation with a single ma-
terial.* This should be accomplished without
the‘usual intervening 2-day ventilation requir-
into the tank is
necessary for tank cl + This may further
reduce costs by eliminating the need for many
of the respiratory protective devices (16).

The automated nature of the proposed systez
may provide the sea-duty crew an ideal chance
for shoreside RAR while the ship is bdeing ser-
viced thus providing simultaneous in-port main-
tenance for the ship and crew alike--a feature
never previously available short of a full-fledged
dry dock. It is not intended for the level of
automation to reduce personnel, tut--instead--to
transfer functions such that the <rew®s longevity
and growth potential is improvea., Finally, the
proposed system should reclaim approximately 100

~ percent of both the common inerting/cleaning

agent and the residual cargo.

®The proposed inerting solvent is available world-
wide and is.typically manufactured in the U.S. by
DuPont, Union Carbide and Baron-Blakeslee.
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CORP Simplified Schematic
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