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THE OHIO OIL COMPANY’S EXPANSION PROGRAM

WuB onto ol Company recently completed »
modetnization and expansion program of its re-
finety at Robinson, TiL, for the refining of crude
oll and other petroleum products. The maln
finished products are motor fuels, heating oils,
kerosene, diesel oil, liquefied petroleum gis,
resldual fuel oils, and asphalts,

- The major additioas to the refinety consisted
of 2 new 27,500-hartel-per-day, two-stage ccude
distillation unit, a fluid catalytic cracking unit of
the latest Universal Oil Products Co. design, a
catalytic polymerization uait, a gas recovery and
stabilization unit, and a new treating section for
the catalytic-ceacked gasoline.

The refining equipment existing at Robin-
son previous to the expansion program consisted
of & 15,000-bartel-per-day crude unit, four modi-
fied Holmes-Manley thermal cracking units, and
a Kellogg combination distillation and eracking
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unit having a capacity of 2500 barrels per day.

The installation of the new refining equip-
ment made it necessary to provide addisional
facilitles for handling the new products and in-
creased throughput, Majoradditionstothe power
plant were required, and a new water cooling
tower with clrculating water' system was in-
stalled. New storage tanks totalling 1,150,000
barrels capacity wwere consttucted to make = total
of over 3,000,000 barrols capacity for crude oil
and refined products storage. A new field piping
system, consisting of approximately 40 miles of
pipe, Bin,, 10 {n,, and 12 in,, serves for transfet-
ring and blending the various products.

Two-Stage Crwde Distillation Unit:

The crude oil is introduced into the unit
through & series of heat exchangers and into &
desalting process where a chemical destabilizer
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is infected into the system, together with fresh
watet to wash out the residual brine and soluble
salts, and from there through another serles of
exchangers and Into a heater or furnace, The hot

olls, from the heater, flow into a fractlonatlng

tower operating atsubstantlally stmospheticpres-
sute, which s designed to separate the steaight-
run gasoline, ketosene, and gas il fractions,

"The gas oil, or reduced crude, from the bottom

of the atmospheric tower is thea reheated and
introduced into the second-stage towet, which 14
operated under 4 vacuum for the prodiiction of
gas oil for charge to the catalyde ctacking unie,
and asphalt, The vacuum tower s equipped with
anBlliottthree.stagesteam Jet ejectormaintaining
15 Hg absolute pressure when handling 2000
ib per hr of 250 F gas, consisting of 1000 Ib per
br steam, plus 400 Ib per hr condensable hydro-
carbon vapor, plus 600 Ib per he of alr or equiva-
lent noncondensable gases.

Finid Catalytic Cracking Unit:

The fluid catalytlc cracking process has the
abllity to produce greater ylelds of gasoline of 2
high-octrne ratlng than the thermal cracking
process, In the fuid process, finely divided
catalyst is suspended in gas, or vapor, or alt, so
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The Blilort multhstage, inrbine-dyiven centrifugal Mower twhich svas in
stalled s connsction woith the fluld catalytic unit, 12 is yated 30,000 cfm,
compressing alr lo @ discharge presinre of 26 paig. 1t Js operated 24 hnt's a
dny at 4750 1hm by tha Bllfoit dirvect-connected 3140-bp steam tnrbine,




it flows through the equipment in a form re-
sembling a liquid in many respects. The catalyst
is circulated continuonsly between a feactor and
a regenerator, The heat from the regenerator,
(a vessel where the coke ahsosbed by the catalyst
in its reaction with the oil vapors is burned) is
teensferred to the reactor, The ofl feed s injected
into the hot regenerated catalyst where the heat
required for the reaction is obtained, the catalyst
flow rate belng controlled to maintain the re.
quired reactor temperature, The catalyst and oil

vapor mixture flow into the reactor where the
catalyst reacts with the oil vapors and absorbs
excess coke or cerbon formed in the geaction,
‘T'he oil yapors leaving the top of the reactor pass.
through separators which return most of the en-
teained catrlyst back to the catalyst bed in the
bottom. The spent catalyst is withdrawn con-
tinnously from the reactor, flows by gravity
through an external stelpper whers hydrocarbons
are steipped from the catalyst, and then goes into
the tegenerator, In the regenerator, the coke is
butned off the catalyst by means of it furnished
by an Eftiott 30,000-cfm, turblae-driven blower.
The regenerated catalyst then starts another cycle,
After the cracked oil vapors feave the teactor they
are introduced into a fractionating tower where
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themotor gasoline, light hydrocarbons,and heavy
gas olls ere separated for processing and treating.

Light Bnds Unit:

Withia the light endsunit there are four opes-
ations, which are dlstinct but interdependeat
upon each other. The stabilization section te-
moves from the gasofine Highter hydrocarbons
and inert gas which would be objectionablein a
finished motor fuel, These gases are separated
through s series of fractionating towers into the

basic components of (a) gases lighter than pro-
pane, (b) propane-propylene and (c) butane-
butylene. The lighter gases are introduced into
the refinery fuel gas system and utilized for heat
ingpurposes. The proprue-propyleneand butane-
butylene fractions are treated to remove hydro-
gen sulfide and mercaptan sulfur, and are then
introduced into @ catalyst chamber, or reactor, at
900 to 1000 psig, where a high octane polymer
.gasoline s formed. The propane fraction from
the poly plant is then stored as liquid petroleum’
ges, which is used for domestic and commerctal
bottled gas.

‘The steaight-run, thesmal-cracked, catalytic-
cracked, polymerized, and natural gasoline ate
blended together in a continuous sutomatic




blending system where tetra-ethyl lead is added
to give a finished motor fuel, meeting vapor pres-
sure, distillation, and octane specifications,

The new water-circulating pump house and
cooling tower provide a closed system to fusnish
water to the unit for condensing and cooling
service, There are nine cells in the Induced-draft
type cooling tower, which has a total citculating
water capacity of 49,500 gpm. Bach processing
uait has its own water supply pumps and cooling
towet cells. Approximately 65 per cent of the
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condensnte pumps, and the boilec-feed pumps.

An oll refinery requires the movement of oils,
water, and other flulds in great quantities.and
consequently many hundreds of pumps are used.
Blectric motors ate commonly used for drivers
but where loss of electric power may create
hazards, steam turhines are usvally Installed, This
plant has 52 Elliott mechanical drive turbines
(6 to 310 hp) In operation, providing depend-
able power. .

The Ohlo Oil Company purchased the site

total circulating water is supplied by electelc.
driven pumps and the remsinder by pumps
driven by Elliott steam turbines, This artange-
mentinsuses an ample water supply to the process

.units in the event of an electric power fatlure.

To provide the necessary additional process-
ing steam and electric power required by the new
facilitles, two 100,000-Ib:per-hr steam genera-
tors, producing 650 psig steam at 750 F total tem-
petature and two Blliott 5000-kva condensing
turbine-generators wetre added to the existing
powet plant, Steam at 650 psig from the steam
generator is reduced to 150 psig for distribution
to the processing units, Elliott motors drive the
forced- and induced-draft fans, condenser circu-
lating water pumps (sce illustration on page 9),
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of the present refinecy in 1924 from the Lincola

Qil & Refining Co., at which time the refining -

capacity was about 1000 batrels per day. The
crude at this time was processed in small hori-
zontal shell stills, In 1926 the capacity of the e
finery was Increased to 5000 barrels per day by
the addition of a pipe still and thermal cracking
facilitles, The crude capacity was then gradually
increased over the intervening years to 15,000
barrels per day by alterations and modificatlons
of the equipment, ‘The recent. expansion and
modernization program represents the second
majos expansion for the Roblnson gefinery and
results in a completely modern plant, capable
of producing petcoleum products of the high-
est quality.
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